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APN 
ASBS 
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GW 
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HU 
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Acronyms 

AssP.ssor's P;irc:el N11mhP.r 
ArP.r1 of <inP.c:ir1I Biologir;i l Si1;_1nific:r1nc:P 
RPst M;in;igpment Prr1rti,P 
rr11ifornir1 FnvirnnmPn t;il 011r1litv Art 
ronc:;tni.tinn GPnPr.::il PPrmit 
DP.sign rr1nt11rP. Vnh1mP. 
Dr;iinrll"P. M;in;igpmpnt ArP.i'lS 

EnvironmPntr1llv SP.nc:;itivP ArP.r1 
GP.omornhic: I r1nrlsrr10P. lJnit 
Groimrl W;itpr 
Hvrlrnmorlific:rltion M.::in;:igpment Pl;in 

HvrlrnloP-ir Soil Gro1m 
H;:irvpst ;inn lJse 

lnfiltr;:ition 
I ow lmnr1rt DP.vP.lonmP.nt 
I inp;:ir lJnrlP.rl"rounrl/OvPrhP.r1rl PrniP.rts 
M1mirin.::il c;pn;ir;:itp c;rorm c;PwPr c;vc;tpm 

Not Annlir;ih lP 
N;:ition;:il Pnlhit;:int Oisrh;irQ'P. Elimin;:ition Svc;tpm 

N;:it11rr1I RP so, irc:es r onsprv;:ition c;P.rvic:P. 

Prioritv DP.vPlonmP.nt Prn iPc:t 
Prnf P.ssion;il Engi nf>P.r 

Polh1t;:int of ronrern 
So11rrP Control 
Site Desi1m 
S;in DiP.1rn RP.gion;il W;itpr 011alitv rontrnl Bo;irrl 

Str1nrlarrl lnrl11strial Classific:ation 
Stormwr1tP.r Polh1t,int ProtPc:tion Plan 
c;rorm Wr1tPr 011;:ilitv M;in.:iPPmPnt Pl;in 

Tot;il M.::ixim11m Dr1ilv I n;irl 
WatP.rshP.rl Mr1nr1gP.mPnt ArPr1 Anr1lvsis 
Wr1tP.r Polh1tion Control Progr;im 
WatP.r 011r1litv lmnrnvPment Pl;in 

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



Project Name : Hornblend Units 

Certification Page 

Proiect Name: Hornblend Uni ts 
Permit Aoolication 6 3 21 s 6 

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 accurate ly reflect s the project being proposed and the app licable 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 Charg o design of storm water BMPs for this projec t, of my responsibilities for project 
design. 

Engineer of Work's Signature 

RCE 54021 December 31, 2019 

PE# Expiration Date 

Antony K. Christensen 

Print Name 

Christensen Engineering & Surveying 

Company 

Date 
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Project Name : Hornblend Units 

Submittal Record 

Use this Tab le to keep a record of subm.ittals of chis PDP SWQMP . Each time the PDP SWQM:P 
is re-submi tted, provide the date and status of the project. In last column indicate chan ges that 
have bcen made or indicate if respon se to planchcck comments is included . When applicab le, 
insert response to plancheck com ment s. 

~ m 11 11 11 • r. ll -
lMIT1il~T:la •• . 1 :.c1H:l1ti1l..'1' r.1 IIL."'4 .... 

[2J Preliminary 
1 02-23-19 Design/Planning/CEQA 

D Final Design 

[Z] Preliminary 

2 08-22-19 Design/Planning/CEQA 

D Final Desi gn 

3 

D Preliminary 
Design/Planning/CEQA 

D Final Des ign 

4 

D Prelimin ary 
Design/Planning/CEQA 

I I Final Design 
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Project Name : Hornblend Units 

Project Vicinity Map 
Project Name: Hornblend Units 

Permit Application 63215 6 

LADRILLO 

Mission Bay 

South Missi~n . \ 
Beach Pork 
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Project Name : Hornblend Units 

City of San Diego Form DS-560 
Storm Water Requirements Applicability 

Checklist 
Attach DS-560 form. 
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so) 
City of San Diego 
Deve lopmen t Services 
1222 First Ave., MS-302 
San Diego, CA 92101 
(619) 446-5000 

• FORM 
Storm Water Requirements 

05
_
560 

Applicability Checklist 
November 2018 

Project Address: 1956 Hornblend Street, San Diego, CA 92109 I Project Number: 632156 
SECTION 1. Construction Storm Water BMP Requirements : 
All construct ion sites are required to imp lement construction BMPs in accord ance with the performance stan dards 
in the Sto rm Water Stand ards Manual. Some sites are add itionally required to obta in coverage und er the State 
Construction General Permit (CGP)1 , which is adm inist ered 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 Activi t ies, also known as the State Construction General Permit (CGP)? (Typically projects w ith 
land disturbance greater th an or equa l to 1 acre .) 

D Yes; SWPPP required, skip questions 2-4 ~ No; next question 

2. Does the project propose construction or demolition activity, including but not limited to, clearing , grading, 
grubbing, excavation, o r any other activity resu lt ing in ground disturbance and/or contact with storm water? 

~ Yes; WPCP required, skip questions 3-4 D No; next question 

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

D Yes; WPCP required, skip question 4 D No; next question 

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

• Electrical Permit, Fire Alarm Permit, Fire Sprin kler Permit, Plumbing Permit, Sign Permit, Mechanical Perm it, 
Spa Permit. 

• Individual Right of Way Permits that exclusively include only ONE of the following activities: water service, 
sewer lateral, or utility service. 

• Right of Way Permits with a project footprint less than 150 linear feet that exclusively include only ONE of 
the follow ing activ ities: curb ramp, sidewalk and driveway apron replacement, pot holing, curb and gutte r 
rep lacement, and retaining wa ll encroachments. 

0 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. Cont inu e 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 al l questions 1-3, and checked ''Yes" for question 4 
PART B does not apply and no document is requir ed. Cont inue to Section 2. 

1. More information on the City's construaion BMP requirements as well as CGP requirements can be found at: 
'NWIN sanctiego gov/stormwater/reg1 ,lat ions/index shtml 

Printed on recycled paper. Visil our web s1le at www sandic&Q..8ovtdevclopo1cnt·serv1crs. 
Upon request, this information is availab le in alternative formats for persons with disab il ities. 

DS-560 ( 11-18) 
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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 prior ity of projects both before and after construct ion. Construct ion 
projects are assigned an inspection frequency based on if t he project has a "hig h 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 const ruction priority does NOT change construction BMP requirements 
that apply to projects; rather, it determines the frequency of inspections that wi ll be conducted by city staff . 

Complete PART Band continued to Section 2 

1. □ ASBS 
a. Projects located in the ASBS watershed. 

2. □ High Priority 

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

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

3. □ Medium Priority 

a. Projects that are not located in an ASBS watershed or designated as a High priority site. 

b. Projects that qua lify as Risk Level 1 or LUP Type 1 per the CGP and not located in an ASBS 
watershed. 

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

4. ~ Low Priority 

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

SECTION 2. Permanent Storm Water BMP Requirements . 

Additional informati on for determining the requirements is found in the Storm Water Standards Manual. 

PART C: Determine if Not Subject to Permanent Storm Water Requirement s. 
Projects that are considered main tenance, or ot herwise not categorized as "new development projects" or "rede-
velopm ent projects" according to the Storm Water Standards Manual 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 Subject to Perma-
nent Storm Water BMP Requirements". 

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

1. Does the project only include interior remodels and/or is the project entire ly within an 
O ves i8J No existing enclosed structure and does not have the potential to contact storm water? 

2. Does the proje ct only include the construction of overhead or underground utiliti es without 
D ves ~ No creating new impervious surfaces? 

3. Does the project fa ll under rout ine maintenance? Examples include, but are not limited to: 
roof or exterior st ructure surface replacement , resurfacing or reconfiguring surface parking 
lots or existing roadways without expanding the impervious footprint, and routine 

D ves ~No replacement of damaged pavement (grinding, overlay, and pothole repair). 
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PART D: PDP Exempt Requirements . 

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

If "yes" was checked for any questions in Part D, continue to Part F and check the box labeled 
"PDP Exempt." 

If "no" was checked for all questions in Part D, continue to Part E. 

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

• Are designed and constructed to direct storm water runoff to adjacent vegetated areas, or other 
non-erodible permeable areas? Or; 

• Are designed and constructed to be hydraulically disconnected from paved streets and roads? Or; 
• Are designed and constructed with ~ermeable pavements or surfaces in accordance with the 

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

D Yes; PDP exempt requirements app ly ~ No; next question 

2. Does the project ONLY include retrofittin& or redeveloping existing ~aved alleys, streets or roads des~ ned 
and constructed in accordance with the reen Streets guiaance int e City's Storm Water Standardsanua l? 

D Yes; PDP exempt requirements apply ~ No; project not exempt. 

PART E: Determine if Project is a Priority Development Project (PDP). 
Projects that match one of the definitions below are subject to additional requirements including preparation of 
a Storm Water Quality Management Plan (SWQMP). 

If "yes" is checked for any number in PART E, continue to PART F and check the box labeled "Pri-
ority Development Project". 

If "no" is checked for every number in PART E, continue to PART F and check the box labeled 
"Standard Development Project". 

1. New Development that creates 10,000 square feet or more of imperviou s surfaces 
collectively over the project site. This includes commercial, industr ial, residential, 

OY es IE!No mixed-use, and public development projects on publi c or private land . 

2. Redevelopment project that creates and/o r replaces 5,000 square feet or more of 
impervious surfaces on an existing site of 10,000 square feet or more of impervious 
surfaces. This includes commercial, industr ial, residential, mixed-use, and public 

~ Yes □No development projects on public or private land. 

3. New development or redevelopment of a restaurant . Facilities that sell prepared foods 
and drinks for consumption, includin~ stationary lunch counters and refreshment stands selling 
prepa red foods and dnnks for imme iate consumption (SIC 5812), and where the land 

fEI No development creates and/or replace 5,000 square feet or more of impervious surface. D Yes 

4. New development or redevelopment on a hillside. The ~roject creates and/or replaces 
5,000 square feet or more of impervious surface (collective y over the project site) and where 

O Yes ~ No the development will grade on any natura l slope that is twenty-five percent or greater . 

5. New development or redevelopment of a parking lot that creates and/or replaces 
OY es ~No 5,000 square feet or more of impervious surface (collectively over the project site). 

6. New develoyment or redevelopment of streets , roads, highways, freeways, and 
driveways. he project creates and/or replaces 5,000 square feet or more of impervious 

D Yes IEJNo surface (collectively over the proj ect site). 
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7. New development or redevelopment discharging direct ly to an Environm enta lly 
Sensit ive Area. The project creates and/or rdilac es 2,500 square feet of impervious surface 
(collectively over project site), and discharges irectly to an Environmental~ Sensitive 
Area (ESA). "Discharging directly to" includes flow that is conveyed overlan a distance of 200 
feet or less from the project to the ESA, or conveyed in a pipe or open channel any distance 
as an isolated flow from the project to the ESA (i.e. not commingled with flows from adjacent 

Oves ~ No lands). 

8. New development or redeve lopment projects of a retail gasoline outlet (RGO) that 
create and/ or replaces 5,000 square fee t of impervi ous surface. The development 
project meets the following criteria: (a) 5,000 square feet or more or (b) has a projected 

D ves ~No Average Daily Traffic (ADT) of 100 or more vehicles per day. 

9. New development or redevelopment ~rejects of an automoti ve repair shops that 
creates and/or replaces 5,000 square eet or more of imP.ervious surfaces. Develogment 
projects categorized in any one of Standard Industrial Classification (SIC) codes 5013, 5 14, 

D ves !El No 5541, 7532 -7534, or 7536-7539 . 

10. Oth er Pollut ant Generating Project. The project is not covered in the categories above, 
results in the disturbance of one or more acres of land and is expected to generate pollutants 
IEost construction, such as fertilizers and pesticides. This does not include projects creating 
ess than 5,000 sf of impervious surface and where added landscaping does not require regular 
use of pesticides and ferti lizers, such as slope stabili zation using native plants . Calculation of 
the square footage of impervious surface need not include linear pathways that are for infrequent 
vehicle use, such as emergency maintenance access or bicycle pedestrian use, if they are built D D 
with pervious surfaces of 1f they sheet flow to surrounding pervious surfaces. Yes No 

PART F: Select the ap propr iate cat egory based on the outcomes of PART C through PART E. 

1 . The project is NOT SUBJECT TO PERMANENT STORM WATER REQUIREMENTS. D 
2. The project is a STANDARD DEVELOPM ENT PROJECT. Site design and source control 

BMP requirements apply. See the StQ(m Water St2Dd2rds Maoual for guidance . □ 
3. The project is PDP EXEMPT. Site design and source control BMP requirements apply. 

D See the StQrm Water Standards Manual for guidance. 

4. The project is a PRIORITY DEVELOPMENT PROJECT. Site design, source control, and 
structural pollutant contro l BMP requirements apRly. See the Storm Water Standards Manual 

[El for guidance on determining if project requires a ydromodification plan management 

Joy D. Christensen Assistant Enginee r 
Name of Owner or Agent (Please Print) Tit le 

~ 12~ 08/23/2019 

Date ture 



Project Name : Hornblend Units 

Pro·ect Name: Hornblend Units 

Permit Ap lication Numbe r: 632156 Date: August 22, 2019 

Determinat ion of Re uireme nts 
The purpose of this form is to identify permanent, post-construction requirem ents that app ly 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 
"Sto ". Refer to the manual sections and/or se arate forms referenced in each ste 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 llill a "deve lopment 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 05-560, Storm Water 
Requirements Applicability Checklist. 

Standard 

Project 

✓ PDP 

PDP 

Exempt 

Stop. Standard Project 
requirements app ly 

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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~Ml~ 
Step Answer Progression 

Step 3. Is the project subje ct to earlier PDP LJYe s Consult the City Engineer to 

requ iremen ts due to a prior lawfu l approval? determ ine requir emen ts. 

See Section 1.10 of the manual (Part 1 of Provide discussion and identify 

Storm Water Standards) fo r gu idance. requirements below. Go to Step 4. 

[Z]No BMP Design Manual PDP 
requ irem ents apply. Go to Step 4. 

Discussion/ justification of prior lawful approval, and ident ify requirements (not requir ed if prior 

la~ful a1212roval does not i;Ji;lRl:i): 

Step 4. Do hydromodification control C)ves PDP structural BMPs requ ired for 

requirements apply? pollu tant control (Chapter 5) and 

See Section 1.6 of the manual (Part 1 of hydromodification control (Chapter 

Storm Water Standards) for guid ance. 6). Go to Step 5. 

[Z}No Stop. PDP structu ral BMPs required 
for pollutant control (Chapter 5) 
only . Provide brief discussion of 
exemption to hydromodification 
contro l below. 

Discussion/ justification if hydromodific at ion control requ irem ents do not apply: 

The projects discharges runoff to a hardened conveyance system that discharges to an exempt waterbody 
Mission Bay). Runoff flows onto Hornblend then flows easterly to Morrell then southerly to a curb inlet located 
therein. From there it flows within the public storm drain system to Grand Avenue and then flows easterly to 
Olney Avenue and then flows southerly to an outlet into Mission Bay that is lower than the 100-yr BFE of 6'. 

Step 5. Does protection of critica l coarse LfY es Management measures required 

sediment yield areas apply? for protect ion of critical coarse 

See Section 6.2 of the manual (Part 1 of sediment yie ld areas (Chapter 6.2). 

Storm Water Standa rds) for gu idance. Stop. 

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

Discussion / justification if protection of cri t ical coarse sediment yield areas does not apply: 

No potential critical coarse sediment yield areas exist upstream, w ithin the proj ect 
footprint, nor downstream of the project site, 

10 The City of San Diego I Storm Water Standards 
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HMP Exemption Exhibit 
Attach a HMP Exemption Exhibit that shows direct storm wate r runoff discharge from the 

project site to HMP exempt area. Include project area, applicable underground storm dra in line 
and/or concrete lined channels, outfa ll information and exempt waterbody. 

Reference app licable draw ing numbe r(s). 

Exhibit must be provided on 11"x17" or larger paper. 

11 The City of San Diego I Storm Water Standards 
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Path of flow from site to Misslon Bay 1956 Hornb lend St "" 
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Proiect Summarv Information 
Project Name 

Hornblend Un its 

Project Addre ss 
1956 Hornblend Street 
San Diego, CA 92109 

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

424-041-07 & 08-00 

Permit Application Number 

632156 

Project Watershed Select One: 

□San Dieguito River 

0P enasquitos 

0Mission Bay 

□San Diego River 

Dsan Diego Bay 

□Tijuana River 

Hydrologic subarea name with Numeric 
Identifier up to two decimal places (9XX.XX) Rose Canyon Hydro logic Area 906.4 

Project Area 

(total area of Assessor's Parcel(s) associated 0.323 Acres ( 14,091 Square Feet) 

with the project or total area of the right-of-

way) 

Area to be disturbed by the project 

(Project Footprint) 0.323 Acres ( 14,091 Square Feet) 

Project Proposed Imperviou s Area 
(subset of Project Footpr int) 0.306 Acres ( 13,355 Square Feet) 

Project Proposed Pervious Area 
(subset of Project Footprint) 0.D17 Acres ( 736 Square Feet) 

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project. 
This may be less than the Project Area. 

The proposed increase or decrease in 
imp ervious area in the proposed condition as 86.7 % 

compared to the pre-project condition 
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Project Name : Hornb lend Units 

Current Status of the Site (select all that apply): 

[Z!Existing development 

□Previously graded but not built out 

□Agricultural or other non-impervious use 

□Vacant, undeveloped/natural 

Description/ Additional Informa t ion: 

Existing Land Cover Includes (select all that apply): 

IZ]Vegetative Cover 

□Non-Vegetated Pervious Areas 

01 mpervious Areas 

Description/ Additional Information: 

Commercial building and parking lots with some landscaping 

Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 

□NRCS Type A 

ONRCS Type B 

ONRCS Type C 

IZ)NRCS Type D 

Approximate Depth to Groundwa ter: 

□Groundwater Depth< 5 feet 

OS feet< Groundwater Depth < 10 feet 

D 10 feet< Groundwater Depth < 20 feet 

0Ground water Depth> 20 feet 

Existing Natural Hydrologic Features (select all that apply): 

□Watercourses 

□Seeps 

□Springs 

□Wetlands 

0 None 

Description/ Additional Informat ion: 
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Form 1-3B I January 2018 Edition 

SDJ) 



Project Name : Hornblend Units 

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, quan tification of all offsite 

dra inage areas, design flows, and location s where off site flow s enter the project site and 
summar ize how such flows are conveyed through the site; 

3. Provide details regarding existing project site draina ge conveyance network, including 
sto rm drains, concrete channels, swales, detention facilities, storm water treatment 
facilities, and natural and construct ed channels; 

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

Descriptions/ Additional Information 

Currently the drainage fr om the site is by surface flow and is urban in character. 
Prior to construction site runoff flows southerly onto Hornblend Street (0.75 cfs for 
the 100-yr storm). No offsite runon f lows through the proje ct site. The project prior 
to development is single-family residential with no drainage conveyance system nor 
run off treatment. 
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Project Name : Hornblend Units 

Descri tion of Pro 
Project Description/ Proposed Land Use and/or Activities: 

Project site is current ly has a single-family residence on it. Following development it 
will be improved with a multi-residential units with a drive aisle and landscaping. 

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

Impervious surfaces will include the new building drive aisle and walkways. 

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

Landscaped areas will include the areas in the front and rear of the site and along 
parts of the walkway on each side of the project. 

Does the project include grading and changes to site topography? 

[Z]Yes 

□No 
Description/ Additional Information: 

Grading will be limited to that requ ired to remove the existing imp rovements and to 
prepare for the construction of the two main buildings. There will be little change in 
elevation or slope of the site. 
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Project Name : Hornblend Units 

Does the project include changes to site drainage (e.g., installation of new storm water conveyance 

systems)? 

[Z]Yes 

□No 

If yes, provide details regarding the proposed project site drainage conveyance network, including 

storm drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural 

and constructed channels, and the meth od for conveying offsite flows through or around the 

proposed project site. Identify all discharge locations from the proposed project site along with a 

summary of the conveyance system size and capacity for each of the discharge locations. Provide a 

summary of pre and post-project drainage areas and design flows to each of the runoff discharge 

locations . Reference the drainage study for detailed calculations. 

Description/ Additional Information: 

Following construction, the same general pattern of flow from prior to construction 
persists but with a small area conveying runoff northerly to the adjacent unnamed alley. 
The project proposes a residential mu lti-family development. The runoff flowing to the 
northerly, onto the alley will increase to 0.02 cfs. The flow to Horn blend will increase from 
0.75 cfs to 0.92 cfs. Total site and alley runoff will increase from 0.75 cfs to 0.94 cfs. 

The site has 0.026 ac of imperviousness and a proposed 0.306 ac of imperviousn ess 
fol lowing development. A change from of 8.0% to 94.7% area of imperviousness . 

Impervious area runoff will be treated by two standard Filterra units due to the site being 
hydromodification exempt and being classified a non-infiltration site. The site is required 
to treat 1.5 times the flow based runoff (weight adjusted runoff coefficient times 0.2 in/hr 
times the area flowing to the Filterra units). After treatment, runoff is pumped to a curb 
outlet in Horn blend Street. The requir ed retention element of the project is achieved 
through using amended soil, everywhere landscaping occurs. The projects discharges 
runoff to a hardened conveyance system that discharges to an exempt water body 
(Mission Bay). Runoff flows onto Horn blend th en flows easterly to Morrell Street then 
flows southerly to a curb inlet located therein. From there it flows within the public storm 
drain system to Grand Avenue and then flows easterly to Olney Avenue and then flows 
souther ly to an outlet into Mission Bay that is lower than the 100-yr BFE of 6'. It discharges 
from a 60" pipe at an elevatio n of 2.24' NGVD29 which equates to 4.33' NAVD88.See 
attached Drainage Study and Infiltration testing results found in the geotech incal report 
for additional information. 
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Pro ject Name : Hornb lend Units 

Identify whether any of the follow ing features, act ivities, and/or pollutant source areas w ill be 

present (select all that apply): 

IZ}Onsite storm drain inlets 

O lnterior floor drains and elevator shaft sump pumps 

□I nterior parking garages 

□Need for future indoor & structural pest control 

□Landscape/outdoor pesticide use 

□Pools, spas, ponds, decorative fountains, and other water features 

□Food service 

0Refuse areas 

□Industrial processes 

□Outdoor storage of equipment or materials 

□Vehicle and equipment clean ing 

□Vehicle/equipment repair and maintenance 

□Fuel dispensing areas 

□Loading docks 

□Fire spr inkler test water 

□Miscellaneous drain or wash water 

0Plazas, sidewalks, and parking lots 

Description/Additional Information: 
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Project Name : Hornblend Units 

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

Runoff flows onto Hornblend then flows easterly to Morrell Street then flows 
southerly to a curb inlet located therein. From there it flows within the public storm 
drain system to Grand Avenue and then flows easterly to Olney Avenue and then 
flows southerly to an out let into Mission Bay that is lower than the 100-yr BFE of 6'. 
It discharges from a 60" pipe at an elevation of 2.24' NGVD29 which equates to 4.33' 
NAVD88. See attached Drainage Study and Infi ltration test ing results found in the 
geotechincal report for additional information. 

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

For Mission Bay uses include Industr ial service supply, Contact Water Recreation, 
Non-Contact Water Recreation, Estuarine, Wildlife, Rare and Marine habitats, 
Migration, Shellfish Harvesting, Spawning. 

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

None 

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

Approximately 0.41 miles southerly to Mission Bay. 

Summarize information regarding the proxim ity of the permanent , post-construction storm water 

BMPs to the City's Multi-Habitat Planning Area and environmentally sensitive lands 

There are no MHPA or ESL areas near the project site. 
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Project Name : Hornbl end Unit s 

~B~~~ 
Identification of Receiving Water Pollutants of Concern 

List any 303(d) impaired water bodies within th e path of storm water from the project site to the 
Pacific Ocean (or bay, lagoon, lake or reservoir, as app licable), identify the pol lutant(s)/stressor(s) 
causing impa irment, and identify any TMDLs and/or Highest Priori ty Pollutants from the WQIP for 
the impaired water bodies: 

303(d) Impaired Water Body Pollutant(s)/Stressor(s) (Refer to 
TMDLs/WQIP Highest Priority 

(Refer to Appendix K) Appendix K) 
Pollutant (Refer to Table 1-4 in 

Chaoter 1) 

Mission Bay Bacteria Total coliform 

Fecal coliform 

Enterococcus 

Identification of Project Site Pollutants* 
*Identification of project site pollutants is only required if flow-thru treatment BMPs are 

impl emented onsite in lieu of retent ion or biofiltration BMPs (note the project must also parti cipate 
in an alterna tive compliance program unless pr ior lawful approva l to meet earlier PDP require ments 

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 

Project Site Project Site 

Sediment □ 0 
Nutrient s 0 □ 

Heavy Metals l:ll LJ 
Organic Compounds 0 □ 

Trash & Debris □ 0 
Oxygen Demanding 0 □ Substances 

Oil & Grease 0 □ 
Bacteria & Viruses 0 □ 

Pesticides 0 □ 
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Also a Receiving Water 
Pollutant of Concern 

□ 
□ n 
□ 
□ 
□ 
□ 
□ 
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Project Name : Hornblend Units 

uirements 
Do hydromodification management requirements apply (see Section 1.6)? 

Dves, hydromodification management flow control structural BMPs required. 

[{]No, the project will discharge runoff directly to existing underground storm drains discharging 

directly to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 

O No, the project will discharge runoff directly to conveyance channels whose bed and bank are 

concrete-lined all the way from the point of discharge to water storage reservoirs, lakes, enclosed 

embayments, or the Pacific Ocean. 

O No, the project will discharge runoff directly to an area identified as appropriate for an exemption 

by the WMAA for the watershed in which the project resides. 

Description/ Additional Informa t ion (to be provided if a 'No' answer has been selected above): 

Runoff flows onto Hornblend then flows easterly to Morre ll Street then flows 
southerly to a curb inlet located therein. From there it flows within the public storm 
drain system to Grand Avenue and then flows easterly to Olney Avenue and then 
flows southerly to an outlet into Mission Bay that is lower than the 100-yr BFE of 6'. 
It discharges from a 60" pipe at an elevation of 2.24' NGVD29 which equates to 
4.33' NAVD88. 

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 abou t the conveyance system and the outfall to the exempt water body. 

Critical Coarse Sediment Yield Areas* 
*This Section onl re 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 projec t footprint? 

□Yes 
0No 

Discussion/ Additional Information: 
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Project Name: Hornblend Units 

Flow Control for Post-Project Runoffi'" 
-A-This Section onl re uired if h dromodiflcation mana ement re uirements a 

List and describe poin t(s) of comp liance (POCs) for flow control for hydromodification management 
(see Section 6.3.1 ). For each POC, provide a POC identification name or number correlating to the 
project's HMP Exhibit and a receiving channel identification name or number correlating to the 
project's HMP Exhibit. 

Has a geomorphic assessment been performed for the receiving channel(s)? 

□No, the low flow thres hold is 0.10 2 (default low flow thre shold) 

□Yes, the result is the low f low threshold is 0.10 2 

□Yes, the result is the low flow thre shold 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: 

Discussion/ Additional Information: (optional) 
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Project Name : Hornbl end Units 

When appl icable, list other site requirement s or constrai nts that w ill influence storm water 
management design, such as zoning requ irements includi ng setbacks and open space, or local 
codes governing minimum street width , sidewalk construction, allowable pavement types, and 
drainage requirements. 

None . 

0 t ional Additional Information or Continuation of Previous Sections As Needed 
This space provided for additional information or cont inuation of information from previous 
sections as needed . 
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Project Name : Hornblend Units 

Source Control BMPs 
All development pr ojects must impl ement 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 fo llow ing. 
• "Yes" means the project will implement the source control BMP as described in Chapter 4 

and/or Appen dix E of the BMP Design Manual. Discussion I justification is not required. 
• "No" means the BMP is applicable to the project but it is not feasible to implement. 

Discussion I justification must be provided. 
• "N/A" means the BMP is not applicab le 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 
stora e areas). Discussion/ ·ustification ma be rovided. 

Source Control Re uirement 
4.2.1 Prevention of Illicit Discharges into the MS4 

Discussion/ justification if 4.2.1 not implemen ted: 

None anticipated 

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

None occur onsite that are applicable for stenciling 

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

Will not occur onsite. 

4.2.4 Protect Materials Stored in Outdoor Work Areas from 
Rainfall, Run-On, Runoff, and Wind Dis ersal 
Discussion / justification if 4.2.4 not imp lemented: 

Will not occur onsite. 

No [{]N IA 

□Yes O No [Z] N/A 

□Yes □ No [ZJNIA 

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

There will refuse containers in unit garages. 

24 The City of San Diego I Storm Water Standards 
Form 1-48 I January 2018 Edition 

SDJ) 



Project Name : Hornb len d Units 

lj@jffi']~~r.fi;) 
Source Control Requirement I Aoolied? 

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

On-site storm drain inlets [Z]Yes 0No □ NIA 
Interior floor drains and elevator shaft sump pumps 0Yes □No IZl NIA 

Interior parking garages 0Yes 0 No l{] N/A 

Need for future indoor & structura l pest contro l 0 Yes 0 No IZl N/A 

Landscape/Outdoor Pesticide Use [Z]Yes □No □ NIA 
Pools, spas, ponds, decorative fountains, and other water features n yes nNo f7l N/A 

Food service 0Yes □ No IZl NIA 

Refuse areas [Z]Yes □No □ NIA 
Industrial processes O Yes □No IZl N/A 

Outdoor storage of equipment or materials OYes □ No IZl N/A 

Vehicle/Equ ipment Repair and Maintenance 0Yes 0No IZl N/A 

Fuel Dispensin g Areas OYes □ No IZl N/A 

Loading Docks 0 Yes □ No IZl N/A 

Fire Sprink ler Test Water 0Yes □ No IZl N/A 

Miscellaneous Drain or Wash Water O Yes □ No IZl N/A 

Plazas, sidewalks, and parking lots [Z]Yes □ No □ NIA 
SC-6A: Large Trash Generating Facilities 0 Yes □ No IZl N/A 

SC-68: Anima l Facilities 0Yes 0 No IZl N/A 

SC-6C: Plant Nurseries and Garden Centers 0 Yes 0 No IZl N/A 

SC-6D: Automotive Facilities □Yes □ No IZl N/A 

Discussion / justification if 4.2.6 not implemented. Clearly ident ify which sources of runoff pollutants 
are discussed. Just ification must be provided for fill "No" answers shown above. 

Landscaping will be employed but pesticide use is not anticipated . Refuse will be 
collected in a containers in unit garages. 
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Project Name : Hornblend Units 

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 imp lement 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 I justifica tio n is not required. 

• "No" means the BMP is applicable to the project but it is not feasible to implement. 
Discussion I justification must be provided. 

• "NIA" means the BMP is not applicab le 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 I justification may be provided. 

A site ma with im lemented site desi n BMPs must be included at the end of this checklist. 
A lied? 

4.3.1 Maintain Natural Drainage Pathways and Hydrologic Features □Yes 0No [ZJ NIA 

Discussion I justification if 4.3.1 not implemented: 

Does not exist onsite. 

1-1 Are existing natural drainage pathways and hydrologic 0 Yes O No [Z] NIA 
features ma ed on the site ma ? 

1-2 Are trees implemented? If yes, are they shown on the site [Z] Yes O No O NI A 
ma ? 

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

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

4.3.2 Have natural areas, soils and vegetat ion been conserved? 0 Yes O No [Z] NI A 

Discussion I justification if 4.3.2 not implemented : 

No credit is applied for trees as part of this project. 
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Project Name : Hornblend Uni ts 

oomi!~~~GOO 
Site Design Requirement 

4.3.3 Minimize Impervious Area 

Discussion / justification if 4.3.3 not implemented: 

4.3.4 Minimize Soil Compaction 

Discussion I justificatio n if 4.3.4 not imp lemented: 

4.3.5 Imperviou s Area Dispersion 

Discussion/ justification if 4.3.5 not imp lemented: 

Dispersion from walkways to landscaped areas is incidental. 

5-1 

5-2 

5-3 

Is the pervious area receiving runon from impervious area 
identified on the site map? 
Does the pervious area satisfy the design criter ia in 4.3.5 Fact 
Sheet in Append ix E (e.g. maximum slope, minimum length, 
etc.) 
Is impervious area dispersion credit volume calculated using 
Append ix 8.2.1.1 and 4.3.5 Fact Sheet in Appendix E? 
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Aoolied? 
IZ]Yes □No □NIA 

[Z]Yes □No □NIA 

[Z] Yes □No n N/A 

[Zl ves □ No □NIA 

[Z] Yes □ No □NIA 

O ves □No [ZIN/A 
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Project Name: Hornblend Units 

~[Yffil~~ 
Site Design Requirement 

4.3.6 Runoff Collection [Z)Y es 

Discussion / justification if 4.3.6 not implemented: 

Runoff is collected from the impervious areas and directed to the Filterra Units. 

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 
8.2.1.2 and 4.3.6A Fact Sheet in Appendix E? 

6b-1 Are permeable pavements implemented in accordance with 
design criteria in 4.3.68 Fact Sheet? If yes, are they shown 
on the site map? 

6b-2 Is the permeable pavement credit volume calculated 
using Appendix 8.2.1.3 and 4.3.68 Fact Sheet in Appendix 

4.3.7 Landlscaping with Native or Drought Tolerant Species 

Discussion I justification if 4.3.7 not implemented: 

4.3.8 Harvest and Use Precipitation 

Discussion/ justification if 4.3.8 not implemen ted: 

The wate r demand in the 36 hour limit is exceeded by the DCV. 

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 mao? 
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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□Yes 

0Yes 

0Yes 

0Yes 

[Z] Yes 

0Y es 

0Yes 

0 Yes 

Aoolied? 

□No □NIA 

□No (Z]N/A 

0 No (Z]N/A 

0N o (Z]N/A 

0N o [ZJNIA 

□No 0 NIA 

IZ]No □NIA 

0 No Ill N/A 

□ No [ZJNIA 



Project Name: Horn blend Units 

Insert Site Ma with all site desi n BMPs identified: 
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Pro ject Nam e: Hornblend Units 

PDP Structural BMPs 
All PDPs must implement structural BMPs for storm water pollutant contro l (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 requ irements 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 descript ion of the general strategy for structural BMP 
implementation at the project site in the box below. Then complete the PDP structura l BMP 
summary information sheet (page 3 of this form) for each structural BMP with in the project (copy 
the BMP summary information page as many times as needed to provide summary information for 
each individual structural BMP). 

Describe the genera l 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 site is being modeled as a non-infi ltration site. The site imperv ious areas will be 
treated by standard Filterra units. The proprietary soil media infi ltrat ion rate 
permits a lesser impact from the treatme nt requireme nts. The site is 
hydromod ificat ion exempt. 

Continue on age 2 as necessa .) 
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(Continued from page 1) 
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~[}::ffl~ 11 ~ ~ r~ .... 1u,~1■r•T•'li-Fl1n 

Structural BMP Summarv Information 

Structura l BMP ID No. lM P-F 

Construct ion Plan Sheet No. C-2 & C-3 

Type of Structural BMP: 

□Retention by harvest and use (e.g. HU-1, cistern) 

□Retention by infiltra tion basin (INF-1) 

□Retention by bioret ention (INF-2) 

□Retention by permeable pavement (INF-3) 

□Partial reten tion by biofi ltrat ion wit h partia l retention (PR-1) 

OBiofil t ration (BF-1) 

O Flow-thru treatment contro l with pr ior lawful approva l to meet earlier PDP requirements (provide 

BMP type/description in discussio n section below) 

O Flow-thru treatmen t 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 contro l with alternative comp liance (provide BMP type/descr iption in 

discussion section below) 

O Detentio n pond or vault for hydro modification management 

[{] Other (describe in discussion section below) 

Purpose: 
[Z] Pollutant control only 

O Hydromodification contro l only 

□combined pollu tant control and hydromodification contro l 

O Pre-treatment/fore bay for another structural BMP 

O0ther (describe in discussion section below) 

Who will cert ify construct ion of this BMP? Antony Christensen, RCE 54021 
Provide name and contact informati on for the 
party responsible to sign BMP verification form 7888 Silverton Ave, Ste J 

DS-563 San Diego, CA 92126 - 858-271-9901 

Who will be the final owner of this BMP? Hornblend Units 

Who will maintain this BMP into perpetu ity? Owner 

What is the fund ing mechanism for Private main t enance agreeme nt fees 
maintenance? 
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Structural BMP ID No. lMP-F 

Construction Plan Sheet No. C-2 & C-3 

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

Water Quality Volume 

For Flow Through WQV (runoff to be treated by two Filterra units) 

Q = (0.2 in) * C *A* 1 .5 

Q= CIA 

This runoff coefficient is a we ighted average using 0.9 for impermeable surfaces and 
0.1 for permeab le surfaces. The area conveying runoff to the treatment facilities is 
as follows: 

13711 sf (0.315 ac) total area 
464 sf (0.011 ac) permeab le area 
13247 sf (0.304 ac) impermeable area 

C= ((0.011 * 0.1) + (0.304 * 0.9))/0.315 = 0.87 

QWQV = (0.87 (0.2) (0.315) (1.5) 

QWQV = 0.08 cfs (to be treated by Filterra Units) 

Each Filterra unit is capable of treating 0.06 cfs and so is adequate. 
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Attachm.ent 1 

Backup For PDP Pollutant 
Control BMPs 

This is the cover sheet for Attachment 1. 
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Project Name: Hornblend Units 

Indicate which Items are Included: 

/i'I I r.Tll i II 11:.11111 -- ••t1• 1•~ 11 ..... ,., 
~IH:.l 1ul:J 

Attachment 1a 
OMA Exhibit (Required) See 

OMA Exhibit Checklist. 

Tabular Summary of DMAs Showing OMA 
ID matching OMA Exhibit , OMA Area , and 

Attachm ent 1b OMA Type (Required)* 

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

Form 1-7, Harvest and Use Feasibility 
Screening Checklist (Required unless the 
entire project will use infiltration BMPs) 

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

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

• No Infiltrat ion Condition: 
o Infiltration Feasibility Condition 

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

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

• Partial Infilt rat ion Condition: 
Attachment 1d o Infiltration Feasibility Condition 

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

o Form l- 8A 
o Form l- 8B 

• Full Infiltration Condition: 
0 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 guidanc e. 

Pollutant Control BMP Design 

Attachment 1e Worksheets / Calculations (Required) 

Refer to Appendices B and E of the BMP 
Design Manual for structura l poll ut ant 
cont rol BMP design guidelines and site 
des ign credit calcu lations 

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

rJ~~a 

~ Included 

□ 
Included on OMA Exhibit in 
Attachment 1a 

[Z] Included as Attachment lb, 
separate from OMA Exhibit 

IZ] Included 

Not included beca use the 

□ 
entire project will use 
infiltration BMPs 

0 Included 

Not incl uded because the 

□ 
entir e project will use 
harve st and use BMPs 

[Z] Included 

SD~ 



Project Name : Hornblend Units 

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

the DMA Exhibit: 

The OMA Exhibit must identify : 

I ✓ I Underlying hydrologic soil group 

I ✓ I Approximate depth to groundwater 

I ✓ I Existing natural hydro logic features (watercourses, seeps, springs, wetlands) 

I ✓ I Critical coarse sediment yield areas to be protected 

[Z] Existing topograp hy and impervious areas 

[Z] Existing and proposed site drainage network and connections to drainage offs ite 

IZ] Proposed grading 

[Z] Proposed impervious feat ures 

I ✓ I Proposed design features and surface treatments used to minimize 

imperviousness 

I ✓ I Drainage management area (OMA) bounda ries, DMA ID numbers, and DMA 

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

retaining, or self-mi t igating) 

I ✓ I Potential pollutant source areas and corresponding required source controls 

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

I ✓ I Structural BMPs (identify locat ion, type of BMP, size/detail, and include cross­

section) 

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



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 
[Z]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/urina l 
flushing and landscape irrigation is provided in Section B.3.2. 
[Provide a summary of calculations here] 
From Table 8.3-3 for Low Plant Water use 390 gal/36hr/Ac 
Area of landscaping = 0.0220 Ac 
Landscape water demand = 390 x 0.0220 = 9 gallon= 1.1 cf 
For toilet demand assume 2 residents per unit x 14 units x 9.3 gal/resident= 103 gal/day 
Total Toilet = 103gal/day = 14 cf/day Total site demand = 15 cf/day 

3. Calculate the DCV using worksheet B-2.1. 
DCV = 517 ( cubic feet) 
[Provide a summary of calculations here] 

total imp area conveying runoff to basins= 13,711 sf 
85th percentile depth 0.552 inches, weighted runoff =0.87 
13,711 *0.52/12*0.87 = 517 cf 

3a. Is the 36-hour 
demand greater than or 
equal to the ocv? 

Qe~ i[Z]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 
ocv? 

D Yes JjZJ No ~ 
~ 

Harvest and use may be feasible. Conduct 
more deta iled evaluation and sizing 
calculations to determine feasibility. 
Harvest and use may only be able to be 
used for a portion of the site, or 
(optiona lly) the storage may need to be 
upsized to meet long term capture targets 
while drain in in Ion er than 36 hours. 

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

The City of San Diego I Storm Water Standards 
Worksheet B.3-1 : Form 1-7 I January 2018 Edition 

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

[Z] y! 
Harvest and 
use is 
considered to 
be infeasib le. 

SDJ 



Mr. Bob Megdal 
c/o Mr. Tim Golba, Golba Architecture, Inc. 
1940 Garnet Avenue, Suite 100 
San Diego, CA 92109 

Subject: Infiltration Feasibility Condition Letter 

Proposed Multifamily Developm ent - Hornblend Units 

1956 Hornblend Street 

San Diego, California 

February 22, 2019 
File No. 19021 

References: 1) "Geotechnical Investigat ion, Proposed Multif ami ly Developm ent, 
Horn blend Units, 1956 Horn blend Street, San Diego, California," by 

TerraPacific Consultants, Inc., dated February 22, 2019. 

2) " Storm Water Standards," City of San Diego, dated October 2018. 

3) "Pre liminary Grading Plan, 1956 Hornblend Street, San Diego, CA," by 

Christensen Engineer ing and Survey, dated February 23, 2019. 

Dear Mr. Turk: 

The fo llowing letter provid es our opinion s regarding site infiltration for the proposed 

developm ent at the subject project. For simp licity, we are addressing each bullet item as 

ind icated on Section C.1.1, in the October 2018 edit ion of the City of San Diego Storm Water 

Standard s BMP Design Manual. 

• A preliminary geotechnical investigation was conducted by our firm during the init ial 
design phase of the project; this investigation report is referenced above. 

• The geotech nical investigation revealed site topography is essentially flat. Site 

stratigraphy consists of poor ly consolidated fi lls mantling the flat pad. Nativ e paralic 

deposits underlie the surfl cial soi ls. 

• The site is currently developed with an abandoned single-family residential struc ture 

and other remnant improvements ; undocument ed fill soils from initial site 

developme nt blanket the site. 

• The current design footp rint is consistent with the initia l concept design due to the 

limit ed lot size and dimensions. The proposed developm ent will consist of multi­

family struc tures, and appurtenances including driveways, walkways and site wa lls 

which will utilize the entire lot. 

4010 Moreno Boulevard, Suile I 08 • Son Diego. CA 92117 • (858) 521-1190 • (858) 521-1199 fox • terropoc.net 



• Due to the lim ited lot size and proposed improvement footprint which utilizes the 

ent ire lot, either part ial or ful l infi ltration is not feasible as adequate setbacks cannot 

be establ ist1ed. 

0 The physica l impairment associated with the limited lot size and proposed 

improvem ent footprint prevents fu l I/partial infiltration. 

• The existing site configurati on consists of undocum ented fill soi ls blanketing the site. 

These so ils are not considered suitabl e for support of the proposed improvem ents 

(structures and appurt enances). As means to prepa re the site for the new 

improvements, remedial grading cons isting of the removal of the undo cumen ted fill 

soils and/o r remova ls to a minimum dep th of 2 feet below propo sed foundation 

bottom s wil l resu lt in fi ll soils greater than 5 foot in th ickness. As is alway s tl1e case, 

inf ilt rat ion can induc e soil sett lement and vo lume clian ge tl1at would adversely 

impact the proposed improvements w l1ich uti lize the ent ire lot footprint. 

• The site design 13MP requirements appear to be adequate ly addressed in the overall 

design by the project civil engineer. The referenced Grading and Drainage Plan is 

prov ided in the attachment within this letter . 

• Based on our referenced site-speci fic geotechnical investigation, infiltr ation is not 

considered feasible from a geotechnical stand point due to the negativ e impacts on 

proposed improv ement s (structures and app urtenances) that would result from 

infiltrat ion and associated soil vo lume change s. 

• The Geotechn ical Plan from the refere nced report. which utilizes Sheet AO.Oby Golba 

Arc hi tecture as the base map depic ts the site design, is provided in the attachment 

w ithin this letter. 

We apprecia te the opportunity to be of service. If you have any questions, please do not 

11esitate to call. 

Respectfu lly submitted, 

TerraPacific Consultan ts, Inc. 

~ 
Cristop her C. O'Hern. CEG 2397 

Senior Engineering Geologist 

Octav io Brambila, PE 706 33 
Pr . 

·~=:a:::::..::. 

Hornb lend Un its • 1956 Hornb lend Str eet, San Diego, CA · File No . 19021 · February 22. 2019 
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Project Na m e : Hornblend Units 

ij~ 111 ;'°r; I ri5" 11 I I I I Ir: l_i•/C!lll, tJl'j f!l:\ - I \'lliTI~iT:::r:fz : 

Impervious 
Area 

DCV DMA Unique Area 
Area %Im p HSG Weighted 

(cubic 
Treated By (BMP Pollutant Contro l Drains to 

Identifier (acres) 
(acre s) 

Runoff feet) 
ID) Type (POC ID) 

Coefficient 

FF 0.315 0.304 97 D 0.87 517 IMP-F Filterra Units N/A 

SM 0.006 0 0 D 0.1 N/A Self-Mitigating N/A 

DM 0.002 0.002 100 D N/A De Min imis N/A 

-- - ~ .... --- ..A .. -- iilF.tif.l -o., 1111111r:•"1'Jl!l.ff.lJ1'1f•\Hi'ii11111r:111111 Ll•n "'-'"'ffii'F."llilil11u11 '-'•• t ,.._, .. 11111111 . 1 ll.'\l,Tflh'1l!.lli.•r , 11r.1H •1·-"• - --- -- - .... -
Total OMA Tota l Area Tota l DCV 

No. of DMAs Area Impervious % Imp Weighted (cubic Total Area No. of 

(acres) Area Runoff 
feet) 

Treated (acres) POCs 
(ac res) Coeff icient 

3 0.323 0.306 94.7 o.88 517 0.315 N/A 

Whe..re: OMA = 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 
Worksheet B-1 I January 2018 Edition 
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I 

2 

3 

4 

5 

6 

Hornblend Units 

- - - -,,. 
"C" -

85th percentile 24-hr stom1 depth from figure B. 1- 1 

/\rca tributary to BMP (s) 

/\ rca weighted runoff factor (estimate using Appendix B.1.1 and 8.2. 1) 

Trees Credit Volume 

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

Rain barrels Credit Volume 

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

Calculate DCV = (3630 x C x d x /\ ) - TCV - RCV 

The City of San Diego I Storm Water Standards 

Wo r ksheet B.2 -1 I Januar y 2018 Edition 

C= ((13247 *0.9} + (464*0 .1}}/13711 = 0.87 

- -

d= 0 .52 inches 

A= 0.315 acres 

0 .87 
C= unitless 

TCV= 0 cubic-feet 

RCV= 
0 

cubic-feet 

DCV= 517 cubic-feet 

SDJ) 



Th1t City -tJf 

·meGOJ Project Name Hornblend Units 

SAN BMPID OMA-FF 

r-1,;; n ~~h1,r:.1i iT1I~~ •ii11 , -1r:J1~1- {:.1,W ,111 -.:- ::..i:r. l '1'T•Ti~IT,T,J~~ 

1 Area draining to the BMP 13711 sq. ft. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.87 

3 85th percentile 24-hour rainfall depth 0.52 inches 

4 Design capture volume [Line 1 x Line 2 x (Line 3/12)] 517 cu. ft. 

Volume Retention Requirement 

Measured infiltration rate in the OMA 

Note: 

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS 
5 Type C soils enter 0.30 0 in/hr. 

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if 
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05 

6 Factor of safety 2 

7 Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6] 0 in/hr. 

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

8 When Line 7 > 0.01 in/hr.= Minimum (40, 166.9 x Line 7 +6.62) 3.5 % 

When Line 7 $ 0.01 in/hr. = 3.5% 

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

When Line 8 > 8% = 
9 0.0000013 x Line 83 

- 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014 0.023 

When Line 8 $ 8% = 0.023 

10 Target volume retention [Line 9 x Line 4] 12 cu. ft . 

8/22/2019 Version 1.0 - June 2017 



SANDIEGQ) 
Homblend Units 

Project Name 
OMA-FF 

BMPID 
•'I• IHi ·1r:•• : 11:.l 1 IH• . .·r.--.111 . iH, 11 , r , T,IUhlll I mn:m im 1 :ffi 

1 Area draining to the biofiltra tion BMP 13711 sq. fl. 

2 Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.87 

3 Effecbve impervious area draining to the BMP (Line 1 x Line 2) 11929 sq. ft. 

4 Required area for Evapotranspiratlon [Line 3 x 0.03) 358 sq. ft. 

5 Biofiltration BMP Footprint 36 sq. ft. 

Landscape Area (must be Identified on DS-3247) 

Identifica ti on 1 2 3 4 5 

6 
Landscape area that meet the requirements in SD-B and SD-F 

464 
Fact Sheet (sq . fl) 

7 Impervious area draining to the landscape area (sq. fl.) 290 

8 
Impervious to Pervious Area ratio 

(Line 7/Une 6) 
0.63 0.00 0.00 0.00 0.00 

Effective Credit Area 
9 

If (Line 8 >1.5. Line 6. Line 7/1.5) 
193 0 0 0 0 

10 Sum of Landscape area (sum of Line 9 Id's 1 to 5) 193 sq. fl 

11 Provided footprint for evapotranspirat ion (Line 5 + Line 10) 229 sq. ft. 

Vo lume Retention Perform ance Standard 

12 Is Line 11 ~ Line 4? No, Proceed to Line 13 

13 Fraction of the performance standard met through the BMP footprint and/or landscaping (Line 11/Line 4) 0.64 

14 Target Volume Retention [Line 10 from Worl<sheet B.5.2] 12 cu. ft. 

15 
Volume retention required from other site des ign BMPs 

4.32 cu. ft. 
((1-Line 13) x Line 14) 

Site Design BMP 

Identification Site Desi g n Type Credit 

1 12"' Amended So,I ,n OMA-FF 6 cu. fl 

2 cu. ft. 

3 cu. ft. 

4 cu. fl 
16 5 cu. ft. 

Sum of vo lume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of Line 

16 Credits for Id's 1 to 5) 6 cu. ft. 
Provide documentat ion of how the site des ign credit is calcu lated in the PDP SWQMP 

17 Is Line 16 ~ Line 15? Volume Retention Performance Standard Is Met 

8/22/2019 Version 1.0 • June 2017 



TheCityof 

DIE~ 
Project Name Hornblend Units 

SAN BMP ID OMA-FF 

\'1:D•i111c~f.b::Iw{.li 1l'lJ1E:tl!~ ~~ 
1 Impervious area draining to the pervious area 290 sq. ft. 

2 Pervious area (must meet the requirements in SD-8 and SD-F Fact Sheets) 464 sq. ft. 

3 
Dispersion Ratio [Line 1 /Line 2} 

0.63 
Note: This worksheet is not applicable when Line 3 > 50 or Line 3 < 0.25 

4 Adjusted runoff factor [(line 1 • 0.9 + Line 2 • 0.1) / (Line 1 + Line 2)] 0.41 

5 85th percentile 24-hour rainfall depth 0.52 inches 

6 Design capture volume [(Line 1 + Line 2) x Line 4 x (Line 5/12)] 13 cu. ft. 

7 Amendment Depth (Choose from 3", 6", 9", 12', 15" and 18") 12 inches 

8 Storage [(porosity - field capacity) + 0.5 • (field capacity- wilting point)] 0.25 in.fin. 

9 Pervious Storage (Line 2 • (Line 7/12) * Line 8] 116 cu. ft. 

10 Fraction of DCV [Line 9 / Line 6] 8.92 

Measured Infi ltration Rate 

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS 
11 Type C soils enter 0.30 0 in/hr. 

When in no infil tration condition and the actual measured infiltration rate is unknown enter 0.0 if 
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05 

12 Factor of Safety 2 

13 Reliable Infiltration Rate [Line 11 /Line 12] 0 in/hr. 

14 Dispersion Cred it (Based on Figures B.5.6 to B.5.11; Line 10 and Line 13) 0.449 

15 Volume retention due to amendment [Line 1 • (Line 5/12) • Line 14] 6 cu. ft. 

8/ 22/2 019 Version 1.0 - June 2017 



~ 
filterra 
Bioretention Systems 

Table 2: Filterra® Roofdrain (FTRD) 
Standard Sizing Table {where c = 1 .0) 

Southern California ONLY-(0,2 in/hr Uniform Intensity Approach) 

Available Filterra• Total Contributing· Bypass Pipe Size/ 
Roofdrain Box Sizes Drainage Area Max. Flow 

(feet) (acres) (cfs) -
FTRD4x4 upto 0.19 6w PVC/ 1.15 cfs 

FTRD 6.5x4 0.20 to 0.30 6" PVC I 1.15 cfs or 
an PVC / 2.25 cfs 

FTRD8x4 0.31 to 0.37 6" PVC / 1. 15 cfs or 
8" PVC / 2.25 cfs 

FTRO 12x4 0.38 to 0.56 6" PVC/ 1.15 cfs or 
a· PVC/ 2.25 cfs 

6" PVC/ 1.15 cfs or 
FTRD6x6 0.38 to 0.42 8" PVC / 2.25 cfs or 

1 0'' PVC / 3.80 cfs 

6" PVC/ 1.15 cfs or 
FTRD 8x6 0.38 to 0.56 8" PVC / 2.25 cfs or 

10" PVC/ 3.80 cfs 
6" PVC I 1, 15 cfs or 

FTRD 10x6 0.57 to 0.70 8" PVC / 2.25 cfs or 
1 o• PVC / 3.80 cfs 

6". PVC / 1. 15 cfs or 
FTRO 12x6 0.71 to 0.83 8" PVC / 2.25 cfs or 

10" PVC/ 3.80 cfs 

Notes: 

1. All boxes are a standard 3' a• depth (INV to TC), plus the depth of bypass pipe, e.g. FTRD • 12x6 unit with 
1 o· pipe has INV to TC = 4.5' (FTRD 12x6 • 10). 

2. A standard PVC pipe coupling is cast into the wall for easy connection 

3. Dimensions shown are internal. Please add 1' to each external (using s• walls) 

4. For Commercial Developments a minimum (runoff coefficient) C factor of 0.85 is recommended. Most roof 
drain appmcaHons require use of C = 1.0 or C = 0.95. 

5. Please ask for Sizing Tables for other target treatment goals, e.g 0.3 inlhr. 

)/13/10 www.filterra.com 
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UNDfR ORAIN 

1·0 CLEANOUT 

2"0 IRRIGATIO N POR1 
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A 
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SECTION A-A 
(STANDARD DEPTH SHOWN) 

lREE FRAME ANO ORA11:; 
CAST INTO TOP SlAB 

CLEAN OUT FR.AAIE A.N'O 
CO\tERCAS"f INtOTCP SLAO 

TOP SLAB 

2°C IUUGA TICN POfU 
(TYP 3 Pl.ACES ) 

T v.uLCH t.AYIA. fYP 
PROVIDED BY CON 11:.CN 

6' UN.OERORAl!rrf 
$10NE LAY'ER. TYP 
P~OVIOEO UY comECM 

21' FJt.TE:RAAMEOtA. l'YP 
PROVIOEO BY COMTECH 

FTPD STANDARD HEIGHT CONFIGURATION 

DESIGNATION VAULT WEIR 'MAX INLET/ TREE 

(OPTIONS: ·P , AVAILABILITY 
MEDIA SIZE LENGTH/ BYPASS OUTLET GRATE 

BAY SIZE MAX CURB FLOW ACCESS QTY & -T,-PT) (WxL) 
OPENING (CFS) DIA SIZE 

fT POO,ICM NJACA ... ... 1·..- ,., 12'1t2" [1)3' :dl' 

FlP00404$ CA.ON\.V ◄" ◄.S .. 1:6.5 t'-6" 1., 12"112"" [1)3' , 3' 
PTP00400 WA.MID-All ... . .. ,·-a· ,., 1:r11r ( 1)3" 1'3 " 

FTPDG45058 MJO-ATLOtll Y 4,~ 115 ,e.) ... , . 7.&J ,·-a· 1.4 12"112' {1)3' x3 ' 

FTPOOSO◄ AU ... • •• 1·-e· 1.4 12"112' i!)3 "x3' 
NP00600 All 0.6 ••• 1'-6" 1,4 12"/12" 11)3 'xl' 
'1POOOOO AU o-.!I 0 11. 10 1·-e· ,., 12'/12" m•· ~ ◄• 
HP0051D AU !I v 10 fh l2 1'--8" , .. 1l'/ 1T (1)◄' • ◄' 
FTP007Hl AU. 1 -.1 0 ,.13 z..;· 2.1 2"'12-4" (I)◄· •◄• 

nPOOa10S All hlO .S h l-4 ,,.,, 2.5 U/2◄• (1) ◄' x ◄' 

FTP008 11S AU. a , 12.5 a , 1e ,,.,, 2-5 ,~r2•· m•·••· 
NJA • HOT AVAA.A&.E 

FTPD-O DEEP OPTION CONF IGURATION 

DESIGNATION VAULT WEIR · MAX INLET/ TREE 

(OPTIONS: -P , AVAILABILITY 
MEDIA 

SIZE LENGTH/ BYPASS OVTlET GRATE 

,T . •PT) BAY SIZE (WxL) MAX CURB FLOW ACCESS QTY& 
OPENING (CFS) DIA SIZE 

FT-.0 HIACA ... ... 1·..- ._ . 1T/ 1T (1)3 ' -.3 ' 
FTP004045-0 CA ONLY <11t4_5 •• e., 1·-4· ... 12"/12" (1J3" x 3' 

FTP00◄06-0 t-MAMIO-ATL ... ... 1·-4· , .. 1l"/1Z' (113" •3" 

FTPD04~0 Ml[).ATlOl-11..Y .15 , 15.83 •.lh7.$3 1·.a· , .. 1l"112'" (1Jl' .,. 
FTP00004-D AU. ... • •• 1·.a~ , .. 12"/12'" ( 1)3" 1'3' 

FTP00000-0 ALL ••• 0.6 1·..a· 4.0 12'"/IT {1)3 ' 1t 3' 

FTPOOG08-0 All ••• h 10 1·.a· , .. 12"J12" ( 1)4'"i4' ' 

FTPOOGt0-0 All Ox tO lht:2 1·~ · ..• 12"/12" ( l )A"it-4 " 

FfPOo7 10.D /\L L '1x 10 7•13 Nr , .. 2('"f2◄" (1)-4',:,f 

nP 006 1Df-O Al l & It 10.5 t M 1A ,..,, .. , 'l.<f'f2'" (1) 4' ,: ,4' 

tTP 006 125.0 /\ll 1111.S a ~ Id y,r ,., 'l.r~ · m•·•.t· 
N/A • NOT AVA.llA.alf: 

"MAX 8YPA.SS F"L0'.'VlSlH"l'EJb.&Al. 1h£fft Hr.NI Sll E SPE.c1nc AftAlVfllS I$ IR£0UtREO TO OETERA.•tNE CU~B INlEl flOWCAPACHY 

CUA& A.-..tC GUTTER. TY? 
INOT ftY COKTECHI 

STAE.£1 

CURB INLET DETAIL 

I ~-=~.::=-...::-:=··===:~.::.:::::::::--=:----=-·.:.::.~:::::--=~~=-~:.:---=~--- ---·-----·----·-----·---- ~f' l . ----ciiNTECK~--- ,_,__ - ·-- --=--=-===-.:::--·-··-··----.. --.-
1 -~·-1 ten~ . - SOWTIONS uc FIL TERRA PEAK DIVERSION (FTPD) 
• 1NTtAJW.PIPCco,1r1GUAArK>,LtAYVAAV a::-:::-: : :::·s:c:=- -.c .. ,...,,.,.,. CONFIGURATIO N DETAIL 
?! CJE.11'£1tO,.OUPONOOflElLOCATIONi . ~C4..,.P'wM()- ft ~<t3 . WittlC.tlt..,.. . 0H,t!Oflt 

~ 1122 $ 1~ 51'J.6t5,-1WJU ,X 



WISHING! ON S!Ar! 
O!Pl!!M!ll Of 

ECOLOGY November 2016 

GENERAL USE LEVEL DESIGNATION FOR BASIC (TSS), ENHANCED, 
PHOSPHORUS & OIL TREATMENT 

For 

Americast Filterra ® 

Ecology's Decision : 

Based on Americast's submjssio ns, including the Fina l Technical Evaluation Reports , dated 
March 27, 2014 and December 2009, and additional information provided to Ecology dated 
October 9, 2009, Eco logy hereby issues the following use level designations: 

1. A General Use Level Designation for Basic, Enhanced, Phosphorus, and Oil Treatme nt at the 
followin g water quality design hydraulic loading rates: 

Treatment Hydraulic Conductivity* Infiltration Rate (in/hr) for 
(in/hr) for use in Western use in eastern Washington 
Washington Sizing Sizing 

Basic 70.92 100 

Phosphorus 70.92 100 

Oil 35.46 50 

Enhanced 24.82 35 

*calculated based on listed infiltration rate and a hydraulic gradient of 1.41 inch/inch (2.55 ft 
head with l.80 ft media). 

2. The Filterra ® unit is not appropriate for oil spill-control purposes. 

3. Ecology approves the Filterra ® units for treatment at the hydraulic loading rates listed above , 
to achieve the maximum water qualit y design flow rate. Calculate the water quality design 
flow rates using the following procedures: 

• Western Washington: for treatment installed upstream of detention or retention, the wate r 
quality design flow rate is the peak 15-minute flow rate as calculated using the sand filter 
module in the latest version of the Western Washington Hydrology ModeJ or other 
Ecology-approved continuous runoff model. The modeJ must indicate the urut is capable 
of processing 91 percent of the influent runoff file. 

• Eastern Washington: For treatment installed upstream of detention or retention , the water 
quality design flow rate is the peak 15-rninute flow rate as calculated using one of the 
three :flow rate based methods described in Chapter 2.2.5 of the Stormwater Management 
Manual for Eastern Washington (SWMMEW) or local manual. 



• Entire State: For treatment instal led downstream of detention , the water quality design 
flow rate is the fuU 2-year release rate of the detention facility. 

4. This General Use Level Designation has no expiration date but Ecology may revoke or 
amend the designation, and is subje ct to the conditions specified below. 

Eco logy's Conditions of Use: 

Filterra® units shall comply with these cond itions shall comply with the following conditions : 

1. Design, assemble, install , operate, and maintain the Filterra® units in accordance with 
applicable Am.ericast Filterra® manuals, document , and the Ecology Decision. 

2. Each site plan must undergo Arnericast Filterra® review before Ecology can approve the unit 
for site i.nsta!Jation. This will ensure that site grading and sl.ope are appropriate for use of a 
Filterra® unit. 

3. Filterra® media shall co.nform to the specifications submitted to and approved by Ecology. 

4. Maintenance includes removing trash, degraded mulch, and accumulated debris from the 
filter surface and replacing the mulch layer. Use inspections to determine the site-specific 
maintenance schedules and requir ements. Follow maintenance procedures given in the most 
recent version of the Filter ra® Operat ion and Maintenance Manual. 

5. Mainten ance: The required maintenance interval for stormwater treatment devices is often 
dependent upon the degree of po llutant loading from a particular drainage basin. Therefore, 
Ecology does not endorse or recommend a "one size fits all" maintenance cycle for a 
particu lar model/size of manufactured fi lter treatment device. 

• Filterra® designs their systems for a target maintenance interval of 6 months. 
Maintenance includes removing accumulated sediment and trash from the surface area of 
the media, removing the mulch above the media, replacing the mulch, prov iding plant 
hea lth evaluation, and pruning the plant if deemed necessary . 

• Conduc t maintenance following manufacturer's guidelines. 

6. Filterra® uni ts come in standard sizes. 

7. The mjnimum size filter surface-area for use in western Washington is determined by using 
the sand filter module in the latest version of WWHM or other Eco logy approved continuous 
runoff model for western Washington. Model inputs include 

a) Filter media depth: 1.8 feet 
b) Effective Ponding Depth: 0. 75 feet (This is equivalent to the 6-inch clear zone 

between the top of the mulch and the bottom of the slab plus 3-inches of muJch.) 
c) Side slopes : Vertica l 
d) Riser height: 0.70 feet 
e) Filter Hydraulic Conductivity: Use the Hydrau lic Conductivity as )fated in the table 

above (use the lowest applicable hydraulic conductivity depending on the level of 
treatment required) under Ecology's Decision , above. 
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8. The minimum size filter surface-area for use in eastern Washington is determine d by using 
the design water quality flow rate (as determined in item 3, above) and the Infiltration Rate 
from the table above (use the lowest applicable Infi ltration Rate depending on the leve l of 
treatment required). Calculate the required area by dividing the water quality design flow rate 
(cu-ft/sec) by the Infiltration Rate (converted to ft/sec) to obtain required surface area (sq ft) 
of the Fi lterra w1it. 

9. Discharges from the Filterra ® units shall not cause or contribute to water quality standa rds 
violations in receiving waters. 

Approved Alternate Configu rations 

Filterra ® Internal Bypass - Pipe (FTIB-P) 

1. The Filterra® Internal Bypass - Pipe allows for piped -in flow from area drains, grated inlets, 
trench drains, and/or roof drains. Design capture flows and peak flows enter the structure 
through an internal slotted pipe. Filterra® inverted the slotted pipe to allow design flows to 
drop through to a series of splash plates that then disperse the design flows over the top 
sw·face of the Filt erra® planter area. Higher flows continue to bypass the slotted pipe and 
convey out the structure. 

2. To select a FTIB-P unit, the designer must determio .e the size of the standard unit using the 
sizing guidance desc ribed above. 

Filterra® Internal Bypass - Curb {FTIB-C) 

1. The Filterra® Internal Bypass -Curb model (FTIB-C) incorporates a curb inlet, biofiltration 
treatment chamber, and internal high flow bypass in one single structure. Filterra® designed 
the FTIB-C model for use in a "Sag" or "Sump" condition and will accept flows from both 
directions along a gutter Line. An internal flume tray weir component directs treatment flows 
entering the unit through the curb inlet to the biofiltration treatment chamber. Flows in 
excess of the water quality treatment flow rise above the flume tray weir and discharge 
through a standpipe orifice; providing bypass of untr eated peak flows. Americast 
manufactures the FTIB-C model in a var iety of sizes and configurations and you may use the 
unit on a continuous grade when a single structur e providing both treatmen t and high flow 
bypass is preferred. The FTTB-C mode l can also incorporate a separate junction box chamber 
to a\Jow larger diameter discharge pipe connectio .ns to the structure. 

2. To selec t a FTIB-C unit, the designer must determine the size of the standard unit using the 
sizing guidance described above . 

Filtcrra® Shallow 

l. The Filterra ® Shallow provides additional flexib ility for design engineers and designers in 
situation s where th.ere is limited depth and various elevation constraints to app lying a 
standard Filterra ® configu ration. Engineers can design this system up to six inches shallower 
than any of the previous F ilterra unit configu rations noted above . 
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2. Ecology requires that the Filterra® Shallow provide a contact time equivalent to that of the 
standard unit. This means that with a smaller depth of media, the surface area must increase. 

3. To select a Filterra® Shallow System unit, the designer must first identify the size of the 
standard unit using the modeling guidance described above. 

4. Once you establish the size of the standard Filterra® unit using the sizing technique described 
above, use information from the following table to select the appropriate size FiJterra® 
Shallow System unit 

Appli cant: 

Shallow Unit Basic, Enhanced, and Oil Treatment Sizing 

Standard Depth Equivalent Shallow Depth 
4x4 4x6 or 6x4 

4x6 or 6x4 6x6 
4x8 or 8x4 6x8 or 8x6 

6x6 6x10 or 10x6 
6x8 or 8x6 6x l 2 or 12x6 

6xl0 or 10x6 13x7 
Notes : 
I. Sha llow Depth Boxes are less than the standard depth of3.5 feet but no less 

than 3.0 feet deep (TC to INV). 

Filterra® Bioretention Systems, division of Contech 
Engineered Solutions, LLC. 

Applicant's Address: 11815 NE Glenn Widing Drive 
Portland , OR 97220 

Application Doc uments: 

• State of Washington Department of Ecology Application for Conditional Use 
Designation, Americast (September 2006) 

• Quality Assurance Project Plan Filterra® Bioretention Filtrat ion System Performance 
Monitoring, Americast (April 2008) 

• Quality Assurance Project Plan Addendum Filterra® Bioretention Filtration System 
Pe,formance Monitoring , Americast (June 2008) 

• Draft Technical Evaluation Report Filterra® Bioretention Filtration System Performance 
Monitoring, Americast (August 2009) 

• Final Technical Evaluation Report Filterra® Bioretention Filtration System Performance 
Monitoring, Americast (December 2009) 

• Technical Evaluation Report Appendices Filterra® Bioretention Filtration System 
Performance Monitoring , Americast, August 2009 

• Memorandum to Department of Ecology Dated October 9, 2009 from Americast, Inc. and 
Herrera Environmental Consultants 
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• Quality Assurance Project Plan Filterra® Bioretention System Phosphorus treatment and 
Supplemental Basic and Enhanced Treatment Performance Monitoring, Americast 
(November 2011) 

• Filterra® letter August 24, 2012 regarding sizing for the Filterra® Shallow System. 
• University of Virginia Engineering Department Memo by Joanna Crowe Curran, Ph. D 

dated March 16, 2013 concerning capacity analysis ofFilterra® internal weir inlet tray. 
• Terraphase Engineering letter to Jodi Mills, P.E. dated April 2, 2013 regarding 

Terraflume Hydraulic Test, Filterra® Bioretention System and attachments. 
• Technical Evaluation Report, Filterra® System Phosphorus Treatment and Supplemental 

Basic Treatment Performance Monitoring. March 27th, 2014. 

Applicant's Use Level Request: 

General Level Use Designation for Basic, Enhanced, Phosphorus, and Oil Treatment. 

Applicant's Performance Claims: 

Field-testing and laboratory testing show that the Filterra® unit is promising as a stormwater 
treatment best management practice and can meet Ecology's performance goals for basic, 
enhanced, phosphorus, and oil treatment. 

Findings of Fact: 

Field Testing 2013 

1. Filterra® completed field-testing of a 6.5 ft x 4 ft. unit at one site in Bellingham, 
Washington. Continuous flow and rainfall data collected from January 1, 2013 through 
July 23, 2013 indicated that 59 storm events occurred. The monitoring obtained water 
quality data from 22 storm events. Not all the sampled storms produced information that 
met TAPE criteria for storm and/or water quality data. 

2. The system treated 98.9 percent of the total 8-month runoff volume during the testing 
period. Consequently, the system achieved the goal of treating 91 percent of the volume 
from the site. Stormwater runoff bypassed during four of the 59 storm events. 

3. Of the 22 sampled events, 18 qualified for TSS analysis (influent TSS concentrations 
ranged from 25 to 138 mg/L). The data were segregated into sample pairs with influent 
concentration greater than and less than I 00 mg/L. The UCL95 mean effluent 
concentration for the data with influent less than 100 mg/L was 5.2 mg/L, below the 20-
mg/L threshold. Although the TAPE guidelines do not require an evaluation of TSS 
removal efficiency for influent concentrations below 100 mg/L, the mean TSS removal 
for these samples was 90.1 percent. Average removal of influent TSS concentrations 
greater than 100 mg/L (three events) was 85 percent. In addition, the system consistently 
exhibited TSS removal greater than 80 percent at flow rates at a 100 inches per hour 
[in/hr] infiltration rate and was observed at 150 in/hr. 
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4. Ten of the 22 sampled events qualified for TP analysis. Americast augmented the dataset 
using two sample pairs from previous monitoring at the site. Influent TP concentrations 
ranged from 0.11 to 0.52 mg/L. The mean TP removal for these twelve events was 72.6 
percent. The LCL95 mean percent removal was 66.0, well above the TAPE requirement 
of 50 percent. Treatment above 50 percent was evident at 100 in/hr infiltration rate and as 
high as 150 in/hr. Consequently, the Filterra® test system met the TAPE Phosphorus 
Treatment goal at 100 in/hr. Influent ortho-P concentrations ranged from 0.005 to 0.012 
mg/L; effluent ortho-P concentrations ranged from 0.005 to 0.013 mg/L. The reporting 
limit/resolution for the ortho-P test method is 0.01 mg/L, therefore the influent and 
effluent ortho-P concentrations were both at and near non-detect concentrations. 

Field Testing 2008-2009 

1. Filterra® completed field-testing at two sites at the Port of Tacoma. Continuous flow and 
rainfall data collected during the 2008-2009 monitoring period indicated that 89 storm 
events occurred. The monitoring obtained water quality data from 27 storm events. Not 
all the sampled storms produced information that met TAPE criteria for storm and/or 
water quality data. 

2. During the testing at the Port of Tacoma, 98.96 to 99.89 percent of the annual influent 
runoff volume passed through the POTl and POT2 test systems respectively. Stormwater 
runoff bypassed the POTI test system during nine storm events and bypassed the POT2 
test system during one storm event. Bypass volumes ranged from 0.13% to 15.3% of the 
influent storm volume. Both tes~ systems achieved the 91 percent water quality treatment­
goal over the I-year monitoring period. 

3. Consultants observed infiltration rates as high as 133 in/hr during the various storms. 
Filterra® did not provide any paired data that identified percent removal ofTSS, metals, 
oil, or phosphorus at an instantaneous observed flow rate. 

4. The maximum storm average hydraulic loading rate associated with water quality data is 
<40 in/hr, with the majority of flow rates < 25 in/hr. The average instantaneous hydraulic 
loading rate ranged from 8.6 to 53 inches per hour. 

5. The field data showed a removal rate greater than 80% for TSS with an influent 
concentration greater than 20 mg/I at an average instantaneous hydraulic loading rate up 
to 53 in/hr (average influent concentration of28.8 mg/I, average effluent concentration of 
4.3 mg/I). 

6. The field data showed a removal rate generally greater than 54% for dissolved zinc at an 
average instantaneous hydraulic loading rate up to 60 in/hr and an average influent 
concentration of 0.266 mg/I (average effluent concentration of 0.115 mg/I). 

7. The field data showed a removal rate generally greater than 40% for dissolved copper at 
an average instantaneous hydraulic loading rate up to 35 in/hr and an average influent 
concentration of0.0070 mg/I (average effluent concentration of 0.0036 mg/I). 

8. The field data showed an average removal rate of 93% for total petroleum hydrocarbon 
(TPH) at an average instantaneous hydraulic loading rate up to 53 in/hr and an average 
influent concentration of 52 mg/I (average effluent concentration of 2.3 mg/I). The data 
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also shows achievement of less than 15 mg/1 TPH for grab samp les . Fi lterra® provided 
limited visible sheen data due to access limitation s at the outlet monitoring location. 

9. The field data showed low percentage remova ls of total phosphorus at all storm flow s at 
an average influent concentration of 0.189 mg/I (average effluent concentration of 0.171 
mg/I). We may relate the relatively poor treatment performance of the Filterra ® system at 
this location to influent characteris tics for total phosphorus that are unique to the Port of 
Tacoma site. lt appears that the Filterra ® system will not meet the 50 percent removal 
performance goal when you expect the majority of phosphorus in the runoff to be in the 
dissolved form. 

Laboratory Testing 

I. Filterra® performed laboratory test ing on a scaled down version of the Filterra ® unit. The 
lab data showed an average removal from 83-91 % for TSS with influents ranging from 
2 1 to 320 mg/L, 82-84% for total copper with in.fluents ranging from 0.94 to 2.3 mg/L, 
and 50-61 % for orthophosphate with influents ranging from 2.46 to 14.3 7 mg/L. 

2. Filterra® conducted permeab ility tests on the soil media. 

3. Lab scale testing using Sil-Co-Sil 106 showed percent removal s ranging from 70.1 % to 
95.5% with a median percent removal of 90.7% , for influent concentrations ranging from 
8.3 to 260 mg/L . Filterra ® ran these laboratory tests at an infiltration rate of 50 in/hr. 

4. Supplemental lab testing conducted in September 2009 using Sil-Co-Sil 106 showed an 
average percent removal of 90.6%. These laboratory tests were run at infiltration rates 
ranging from 25 to 150 in/hr for in.fluent concentrations ranging from 41.6 to 252 .5 mg/ I. 
Regression analysis results indicate that the Filterra ® system ' s TSS removal performanc e 
is independent of influent concentration in the concentration rage evaluated at hydraulic 
loading rates of up to 150 in/hr. 

Contact Inform ation: 

Applicant : Jeremiah Lehman 
Contec h Engineered Solutions, LLC. 
I l815 Glenn Widing Dr 
Portland, OR 97220 
(503) 258-3136 
j lehrnan@conteches .com 

Applicant's Website : http://www .conteches .com 

Ecology web link: 

Ecology: . 

http ://www .ecy. wa. gov /prograrns /wg/stom1water/newtech / i ndex . html 

Douglas C. Howie, P .E. 
Department of Ecology 
Water Quality Program 
(360) 407-6444 
doug las . howie@ecv . wa. gov 
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Date Revision 
December 2009 GULD for Basic, Enhanced, and Oil granted, CULD for Phosphorus 
September 2011 Extended CULD for Phosphorus Treatment 
September 2012 Revised design storm discussion, added Shallow System. 
January 2013 Revised format to match Ecology standards, changed Filterra contact 

information 
February 2013 Added FTIB-P system 
March 2013 Added FTIB-C system 
April 2013 Modified requirements for identifying appropriate size of unit 
June 2013 Modified description of FTIB-C alternate configuration 
March2014 GULD awarded for Phosphorus Treatment. GULD updated for a 

hifiher flow-rate for Basic Treatment. 
June 2014 Revised sizing calculation methods 
March 2015 Revised Contact Information 
June 2015 CULD for Basic and Enhanced at 100 in/hr infiltration rate 
November 2015 Removed information on CULD ( created separate CULD document 

for 1 00 in/hr infiltration rate) 
June 2016 Revised text regarding Hydraulic conductivity value 
November 2016 Revised Contech Contact information 
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Project Name: Hornblend Units 

Attachm.ent 2 

Backup for PDP Hydromodification 
Control Measures 

This is the cover sheet for Attachment 2. 

l✓ I Mark this box if this attachment is empty because the project is exempt from PDP 

hydromodification management requirements. 

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



Projec t Name: Hornblend Units 

Indicate which Items are Included: 

_ln~llia,: · 11 1 I I '!I"iiil 
- :•11 1U':J 1iir-1 
,-1:i1 11r:.1, rw•• 

Hydromodification Management 
Attachment 2a Exhibit (Required) 

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

Attachment 2b optional) 

See Section 6.2 of the BMP Design 
Manual. 

Geomorphic Assessme nt of Receiving 
Channels ( Optional) 

Attachment 2c 
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 Design Manual 

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

uf mr.i ~"'it;:ra 

LJ Included 
See Hydromodifi cation 
Management Exhibit 
Checklist. 

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

Optional analyses for Critical Coarse 
Sediment Yield Area Determination 

□ 6.2.1 Verification of 
Geomorphic Landscape 
Units Onsite 

□ 6.2.2 Downstream Systems 
Sensitiv ity to Coarse 
Sediment 

□ 6.2.3 Optional Additiona l 
Analysis of Potential 
Critical Coarse Sediment 
Yield Areas Onsite 

LJ Not Performed 

□ Includ ed 

□ Submitted as separate stand-
alone document 

□ Included 

□ Submitted as separate stand-
alone document 

SDJ) 



Pro ject Name : Hornblend Units 

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

Hydromodification Management Exhibit : 

The Hydromodification Management Exhibit must identify: 

D Underlying hydrologic soil group 

D Approximate depth to groundwater 

D Existing natural hydrologic features (watercourses , seeps, springs, wetlands) 

D Critical coarse sediment yield areas to be protected OR provide a separate map 

showing that the project site is outside of any critical coarse sediment yield areas 

D Existing topography 

D Existing and proposed site drainage network and connections to drainage offsite 

D Proposed grading 

D Proposed impervious features 

D Proposed design features and surface treatments used to minimize imperviousness 

D Point(s) of Compliance (POC) for Hydromod ification Management 

Existing and proposed drainage boundary and drainage area to each POC (when 

necessary, create separate exhibits for pre-development and post-project 

conditions) 

D Structural BMPs for hydromodification management (identify location, type of BMP, and 

size/detail). 

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



Project Name: Hornblend Units 

Attachment 3 
Structural BMP Maintenance 

Information 
This is the cover sheet for Attachment 3. 

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



Project Name : Hornblend Units 

Indicate which Items are Included: 

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

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

D Included 

I✓ I Not applicable 

SD]) 



Project Name : Hornbl end Units 

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 maintenance, Attachment 3 must 

include a Storm Water Management and Discharge Control Maintenance Agreement (Form 

DS-3247). The following information must be included in the exhibits attached to the 

maintenance agreement: 

Dvicinity map 

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

control obligations. 

D BMP and HMP location and dimensions 

D BMP and HMP specifications/cross section/model 

D Maintenance recommendations and frequency 

D LID features such as (permeable paver and LS location, dim, SF). 

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



Pro ject Name : Hornblend Units 

Attachment 4 
Copy of Plan Sheets Showing 

Permanent Storm Water BMPs 
This is the cover sheet for Attachme nt 4. 

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







Project Nam e: Hornblend Units 

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

The plans must identify: 

D Structural BMP(s) with ID numbers matching Form 1-6 Summary of PDP Structural BMPs 

D The grading and drainage design shown on the plans must be consistent with the 

delineation of DMAs shown on the DMA exhibit 

D Details and specifications for construction of structural BMP(s) 

D Signage indicating the location and boundary of structural BMP(s) as required by the 

City Engineer 
D How to access the structural BMP(s) to inspect and perform maintenance 

D Features that are provided to facilitate inspect ion (e.g., observation ports, cleanouts, silt 

posts, or other features that allow the inspector to view necessary components of 

the structural BMP and compare to maintenance thresholds) 

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

applicable 

D Maintenance threshold s specific to the structural BMP(s), with a location-specific frame 

of reference (e.g., level of accumulated materials that triggers removal of the 

materials, to be identified based on viewing marks on silt posts or measured with a 

survey rod with respect to a fixed benchmark within the BMP) 

D Recommended equipment to perform maintenance 

D When applicable, necessary special tra ining or certification requirements for inspection 

and maintenance personnel such as confined space entry or hazardous waste 

management 

D Include landscaping plan sheets showing vegetation requirements for vegetated 

structural BMP(s) 

D All BMPs must be fully dimensioned on the plans 

D When proprietary BMPs are used, site specific cross section with outflow, inflow 

and model number shall be provided. Broucher photocopies are not allowed. 

The City of San Diego I Storm Water Standards 
PDP SWQMP Temp late I January 2018 Edition SDJ) 



Project Name : Hornblend Units 

Attachment 5 
Drainage Report 

Attach project's drainage report. Refer to Drainage Design Manual to determine the 

reporting requirements. 

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



Preliminary Drainage Study 
Hornblend Units 

Westerly½ of Lot 25 and Lots 26 through 29, 
Block 214, Map No. 854 
1956 Hornblend Street 

San Diego, California 92109 

Prepared for: 
Bob Megdal 

1325 North 22nd Avenue 
Phoenix, AZ 85009 

Prepared by: 

Christensen Engineering & Surveying 
7888 Silverton Avenue, Suite "J" 

San Diego, CA 92126 
(858) 271-9901 

August22,2019 

PTS No. 632156 



Introduction 

This project involves the demolition of all existing improvements on the 
property located at 1956 Hornblend Street and the construction of 14 
residential apartment units together with driveway, utilities, treatment 
BMPs and landscaping. 

The attached drainage area maps are from a topographic survey by 
Christensen Engineering & Surveying, prepared in December of 2018. As 
shown on the pre-construction drainage area map, drainage from the site 
is by surface flow and is urban in character. Prior to construction site runoff 
flows southerly onto Homblend Street (0.75 cfs for the 100-yr storm). No 
offsite runon flows through the project site. The project prior to 
development is single-family residential with no drainage conveyance 
system nor runoff treatment. 

Following construction, the same general pattern of flow persists but with a 
small area conveying runoff northerly to the adjacent unnamed alley. The 
runoff flowing northerly, onto the alley will increase to 0.02 cfs. The flow to 
Homblend will increase from 0.75 cfs to 0.92 cfs. Total site and alley runoff 
will increase from 0.75 cfs to 0.94 cfs. The site has 0.026 ac of 
imperviousness existing and a proposed 0.306 ac of imperviousness, 
following development, a change from of 8.0% to 94.7% area of 
imperviousness. 

Impervious area runoff will be treated by two standard Filterra units due to 
the site being hydromodification exempt and being classified a non­
infiltration site. The site is required to treat 1.5 times the flow based runoff 
(weight adjusted runoff coefficient times 0.2 in/hr times the area flowing to 
the Filterra units). After treatment, runoff is pumped to a curb outlet in 
Hornblend Street. The required retention element of the project is achieved 
through using amended soil, everywhere landscaping occurs. The projects 
discharges runoff to a hardened conveyance system that discharges to an 
exempt water body (Mission Bay). Runoff flows onto Hornblend then flows 
easterly to Morrell Street then flows southerly to a curb inlet located 
therein. From there it flows within the public storm drain system to Grand 
Avenue and then flows easterly to Olney Avenue and then flows southerly 
to an outlet into Mission Bay that is lower than the 100-yr BFE of 6'. It 
discharges from a 60" pipe at an elevation of 2.24' NGVD29 which equates 
to 4.33' NAVD88. 
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Section 404 of CWA regulates the discharge of dredged or fill material into 
waters of the United States. Section 404 is regulated by the Army Corps of 
Engineers . Section 401 of CWA requires that the State provide certification 
that any activi ty authorized under Section 404 is in compliance with 
effluent limits , the state's water quality standards , and any other 
appropriate requirements of state law. Section 401 is administered by the 
State Regional Water Quality Control Board. The project does not require 
a Federal CWA Section 404 permit nor Section 401 Certification because it 
does not cause dredging or filling in waters of the United States and is in 
compliance with the State Water Quality Standards . See separate 
SWQMP. 

The Rational Method was used to calcu late the anticipated flow for the 
100-year storm return frequency event using the method outlined in the 
City of San Diego Drainage Design Manual. 

~ 
Antony K. Christensen 
RCE 54021 Exp. 12-31-19 
JN A2018-104 

[2] 

08-22-19 
Date 



Calculations 

1. Intensity Calculation 

From the City of San Diego Drainage Design Manual, Figure A-4 
Tc = Time of concentration 

Tc= (1.8 (1.1-C) D112)/S113 

Since the difference in elevation is 6' (68'-62') and the distance 
traveled is 168', S=3.6%. C = 0. 70 

Tc= 6.1 minutes. 

From Figure A-1 

hoo = 4.2 inches 

2. Coefficient Determination 

Pre-Construction: 

From Table A-1 for Single-Family residential: 

C= 0.55 

Post-Construction: 

From Table A-1 for Multi-Family residential: 

C= 0.70 

[3] 



3. Volume calculations 

Q=CIA 

Areas of Drainage 

Pre-Construction 

Area draining to Hornblend 

Post-Construction 

Area draining to Alley 

Area draining to Hornblend St 
from curb outlet 

Pre-Construction 

0100A = (0.55) (4.2) (0.323) 

0100A = 0.75 Cfs 

Post-Construction 

0100PC-A = (0.70) (4.2) (0.008) 
0100PC-H = (0.70) (4.2) (0.315) 

0100PC-A = 0.02 cfs 
0100PC-H = 0.92 cfs 

[4] 

A= 0.323Ac 

PC-A= 0.008 Ac 

PC-H= 0.315 Ac 



Water Quality Volume 

For Flow Through WQV (runoff to be treated by two Filterra units) 

Q = (0.2 in) * C * A * 1.5 

Q=CIA 

This runoff coefficient is a weighted average using 0.9 for impermeable 
surfaces and 0.1 for permeable surfaces. The area conveying runoff to 
the treatment facilities is as follows: 

13711 sf (0.315 ac) total area 
464 sf (0.011 ac) permeable area 
13247 sf (0.304 ac) impermeable area 

C= ((0.011 * 0.1) + (0.304 * 0.9))/0.315 = 0.87 

Owav= (0.87) (0.2) (0.315) (1.5) 

Owav= 0.08 cfs (to be treated by Filterra Units) 

Each Filterra unit is capable of treating 0.06 cfs and so is adequate. 

4. Discussion 

Due to the change in imperviousness the calculated runoff is expected 
to increase by 0.19 cfs for the 100-yr storm. The practical effect of this 
change is negligible. The slight increase will have no detrimental effect 
on the public storm drains system. 

[5] 



?ype or conueyance is a: Curb Outlet 
Depth of channel equals .25 Feet 
Bottom Width Equals 3 
Side slope equals .81 
Slope of conveyance equals 1.5 % 

Roughness equals .813 
Flow quantity equals .9267731 CFS 
~rea equals .3121882 Square Feet 
Jelocity equals 2.947695 FPS 
Depth of flow equals .184 Feet 
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APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD 

Table A-1. Runoff Coefficients for Rationa l Method 

~r-c,,.s=-·r ,,, "~=~~-,·
1!::'•'\t.••7:t:~,: .. --'.. -~-, .. ,. •.:: , Rw1off.Coeffic1ent,(C) ~ 

•Land·Use;.. ' · ~ 
':11.; · • : -- : · · - • • . . . : ; : 1·J · So E-,,•-•,I J.. • ·"·~ 

J~,., ~ ... ·----~~ --~- ~~ ---~ ... ~~-·.11.a..'" ~_:__ 

Residentia l: 

Single Family 0.55 

Multi-Units 0.70 

Mobile Homes 0.65 

Rural (lots greater than 1h acre) 0.45 

Commercial <21 

80% Impervious 0.85 

Ind ustri al <2 > 

90% Impervious 0.95 

No.re;_ 

<1l Type D soil to be used for all areas. 
<21 Where actual conditions deviate significantly from the tabulated imperviousn ess values of Bo% or 90%, the 
values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual imperviousness to 
the tabulated imperviousness. However, in case shall the final coefficient be less than 0.50. For example: Consider 
commercial properry on D soil. 

Actual imperviousness = 50% 
Tabulated imperviousness = Bo% 
Revised C = (50/80 ) x 0.85 = 0.53 

The values in Table A-1 are typical for urban areas. However, if the basin contains rural or 

agricultura l land use, parks, golf courses, or other types of nonurban land use that are expected to 

be permanent, the appropriate value should be selected based upon the soil and cover and 

approved by the City. 

A.1.3. Rainfall Intensity 
The rainfall intensity (I) is the rainfall in inches per hour (in/hr.) for a durat ion equal to the Tc for a 
selected stor m frequen cy. Once a particu lar storm frequency has been selected for design and 
a Tc calculated for the drainage area, the rainfall intensity can be determ ined from the lntensity­
Ouration-Frequency Design Chart (Figure A-1 ). 
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APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL ME'fHOD 
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EXAMPLE: 
Given: Watercourse Distance (D) = 70 Feet 

Slope (s)= 1.3% 
Runoff Coefficien t (C) = 0.41 
Overland Flow Time (T) = 9.5 Minutes 

SOURCE: Alrpon Drainage, federal Aviation Administration, 1965 

T= 1.0 (1.1-C) VD 
3Vs 

Figure A-4. Rational Formul a - ov erland Time of Flow Nomograph 

Nrue: Use formu la for waterc our se dist anc es in excess of 100 feet. 
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APPENDIX A : RATIONAL METHOD AND MODIFIED RATIONAL METHOD 
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Figure A-1. Inte nsity-Duration -Frequency Design Chart 
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(TCI) has prepared the following report presenting our findings and recommendations 

from a geotechnical investigation at the subject property. The purpose of the 

investigation was to evaluate the subsurface conditions at the site and provide 

recommendat ion s and design parameters for the proposed construction. The following 

report contains a summary of our findings and recommendations . 
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or comments regarding this report or our find ings, please do not hesitate to ca ll. 

Sincerely, 
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1.0 

1.1 

INTRODUCTION 

General 

The fol lowing report presents the find ings of a geotechnical investigat ion performed at 

1956 Hornb lend Street in San Diego, Cali forn ia. The location of the property is presented 

on the Site Location Plan (Figure 1 in Appendix A). The purpose of the investigation was 

to evaluate the subsurface conditions at the site, in orde r to provide recomm endations 

and soil design paramet ers for the propos ed construction. 

1.2 Scope of Services 

The scope of the investigation consisted of fie ld reconnaissance , subsu rface exploration, 

laboratory testing, and engineering and geologic analys is of the obta ined data . The 

following tasks were performed during the Investigation and product ion of this report: 

- Site reconnaissance and rev iew of published geolog ic, seismologic, and 

geotechn ical reports and maps pertinent to the proj ect. A list of references is 

provided in Appendix B; 

- Logging/samp ling of five small diameter borings at the subject property . The 

Geotechn ical Plan (Figure 2 in Appendix A) presents the approximate subsurface 

explor at ion location s. The excavation logs are presented in Append ix C; 

- Collection of representative soil samp les from selected depths within the 

excavations, which were transpo rted to our laboratory for testi ng and analysis ; 

- Laboratory test ing of samples coll ected from the test excavations. The testing 

includ ed in-situ mo isture and density, maximum dry density, direct shear, 

expansion index, and sulfate and chlor ide concentratio n. The laboratory data is 

presented in Appendix D; 

- Engineering and geologic analysis of data acquir ed from the investiga tion , wh ich 

provided the basis for our conclusions and recommendations : and 

- Preparation of th is report presenting our find ings and recomm endations. 
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2.0 

2.1 

PROJECT BACKGROUND 

Site Description and Development History 

The subject property is located on the north side of Hornblend Street in San Diego, 

California. The legal descr iption of the property is APN 424-041-07 and 08, BLK 214, LOTS 

28, 29, 26 & 27, W ½ LOT 25, City of San Diego . The rectangular shaped lot is bordered 

by developed residential and commercial property to the east and west , an alleyway to 

the north, and Hornblend Street to the south. The site is essentially f lat with an 

approx imate eleva tion of 65 feet above mean sea level (MS L). The lot is currently improved 

w ith a single-family structure. 

2.2 .e.i:ru;,osed Developm ent 

Based on our review of the current archit ectural plans, it is our understand ing that the 

ex isting structure is to be razed, and (14) new multi -story , multi-family structures, along with 

associated appurtenances will be constructed. 

3.0 SITE INVESTIGATION 

The site investigation was conducted on February 8, 2019, and consisted of visual 

reconnaissance and subsurf ace exp loration . The purpose of the invest igation was to gain 

an understanding of the site configuration and subsurface cond ition s in the vicinity of the 

proposed constr uction. 

3.1 Site Reconna issa nce 

Our site reconna issance consisted of walking the site to determine if any indi cations of 

adverse geologic cond itions were present. No outw ard sign s of dis tress Indicating 

adverse geologic conditions were noted. 

3.2 Subsurface Exploration 

The subsurface exp loration consisted of five sma ll diameter borings excavated with a 

truck-mounted rig. The bor ings, B-1 through B-5, ext ended to depths ranging from 14.5 

to 26.5 feet below ground surface (bgs). The approximate excavation locations are 

presented on the Geotec hnic al Plan (Figure 2 in App endix A). The bor ings were log ged 

and sampled by licensed professionals from our office. 
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In general, the subsurface exploration reveal ed that the site is mantled by shallow fill. 

which is underlain by nativ e mar ine terrace depos its identified as Old Paralic Deposits, 

Unit 6. Groundwat er was not encountered within the depths of our excavat ions. 

Descr iptions of each material are deta iled in Section 4.2 Site Stratigraphy, and the 

subsurface excavation logs are provided in Appendix C. 

3.3 Laboratory Testing 

Soil samp les co llected during the field explorat ion were transport ed to our laboratory for 

testing. The purpose of the testing was to characterize the soil types and eva luate the 

eng ineer ing properties of the soil. The laboratory testing includ ed in-si tu mo isture and 

density , expansion index , maximum dry density , d irect shear, and sulfate and chloride 

concentrations. Each of the laboratory tests were perform ed in accordance with ASTM 

specifications or other accepted testing proc edures. The resu lts of the laboratory tests 

are presented in Append ix D. 

4.0 

4.1 

SITE GEOLOGY 

Geologi c Setting 

The site is located within the coasta l port ion of the Peninsular Ranges Geomorphic 

Provin ce of Californ ia. Thi s province, which extends 900 miles from Southern California 

to the southern tip of Baja Californ ia, is characterized by northwest -trending structural 

blocks. The coastal portion of the province in San Diego County is typically comprised of 

upper Cretaceous-aged to Tert iary -aged (1.8 milli on to 65 mil lion years) marine and no n­

marine sedimentary bedrock unit s that have been deposit ed within a northwe st trending 

basin known as the San Diego Embaymen t (Norr is & Webb, 1976). Recent geo logic upl ift 

along the San Diego coastal margin, combined with sea level changes, have created marine 

terraces and associated deposits consis ting of near-shore mar ine, beach estuarine, and 

lagoonal facies. These deposits range from early to mid-Quaternary-ag ed (45,000 to 1.5 

million years) and are designated in geo logic literature as Paralic Deposits. 

Acco rding to geologic literature from the California Geological Survey (CGS), the site is 

underlain by Quaternary -aged surficia l deposits designated as Old Paralic Deposi ts, Unit 

6. The lite rature descri bes the para lic deposits as "poorly sorted, moderately permeab le, 

reddish-brown , inter-fingered stra ndline , beach, estuarine and colluvial deposits 

composed of sil tstone, sandstone and conglome rate" (Kennedy and Tan, 2008). 
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Based on the City of San Diego Seism ic Safety Study Map, the site is located within a Zone 

52 - "ot her level areas, gently slopin g to steep terrain , favorable geolog ic structur e, low 

risk." The site is located on the Geologic Map (Figure 3 in Append ix A) and the Seismic 

Safety Study Map (Figure 4 in Appendix A). 

4.2 Site Stratigraph y 

The subsurface description s presented below are interpre ted from the condition s 

exposed dur ing the field investigation and/or inferred from local geologic literature. In 

add ition to the following descrip tions, deta iled exp loration logs are presented in 

Appendix C. 

Fill Soil (AO - Fill soil is earth material that has been placed using mechanical means, such 

as bul ldozers or other large eart hmove rs. Typical ly, the fill so il has been removed from 

topographically high locations and placed in low -lying areas to create level building pads. 

When proper ly compacte d, fil l so il can be used to support str uctures. However , it is 

typica lly more compressib le than natural formational so ils. 

Shallow fill soils were encountered in Bori ngs B-1 through B-5 from the ground surface to 

respecti ve depths of 2.8, 2.1, 2.5, 3.5, and 2.8 feet bgs. The fil l soils were relative ly 

consistent. and generally described as medium to dark brown, loo se to medium dense, 

mo ist, clayey sand. 

Old Paral ic Deposits, Unit 6 (Oop6) - Marin e terrace deposits designated Quaternary-aged 

Old Paralic Deposits, Unit 6, were enco untered in each of the bor ings unde rly ing the fill 

material. These depos its are associated wit h the Nestor marine terrace and are 

approximately 120,000 years o ld. The mater ial encountered du r ing our exploration was 

generally described as a medium red brown to medium gray brown , clayey to silty 

sandstone that was slightly moist, dense to very dense, and friabl e zones. Zones with 

pinhole porosity, and undist urbed carbon flecks and caliche nodules were also observed. 

4.3 Groundwat er 

Groundwa ter was not encountered withi n the depths of our excavat ions which extended 

to depths of 26.5 feet bgs . It should be noted that add itiona l zones of perched 

groundwater cou ld develop during per iods of heavy or prolonged rainfal l , and/or w ith 

changes in site improvements on the subj ect or adjacent lots, and/or changes in irr igation 

patterns on the subject or adjacent lots. 
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5.0 SEISMICITY 

5.1 Regjonal Seismicjty 

Genera lly, the seismicity wit hin Californ ia can be att ribu ted to the reg iona l tectonic 
mov eme nt taking place along the San Andr eas Fault Zone, which includes the San 
Andr eas Fault, and most parall el and sub-parall el fau lting w ithin the state. A majority of 
Southern California, which includes the subject site, is considered seismi cally active. 
Seismic hazards can be attr ibuted to potent ial ground shaking from earthq uake events 

along nearby fault s or more distant faulting . 

According to regional geo log ic l iteratur e, the closest known active faults are located 
wit hin the Rose Canyon Faul t Zone. The Rose Canyon fault zone consists of a comp lex 
zone of several en echelon strike sli p, oblique, rever se, and normal faults , wh ich extend 
onshore in th is area from San Diego Bay nor th to La Jo lla Bay. Severa l oth er potent ially 
act ive and pre-Quaternary faults also occur w ithin the regional vic inity. Currently, the 
geo log ic literature presents varyi ng op inions regarding the seismicity of these fau lts. As 
such, the following Seismic Analysis only considers the effects of nearby fau lts currently 

consid ered act ive. 

5.2 Probabilistic Ground Acceleration 

A determi nistic seismic hazard analysis was perform ed for the site using the computer 
program EOFault (Blake, 2000). The analy sis cons iders the maximum movement 
magn itude earthquake for active faults w ithi n the spec ifi ed search rad ius to provid e a 
maximum expected earthquak e event for the known tectonic structure. For this site, we 

speci fied a search radius of 62.4 mi les (100 km) and the attenuation equat ion of Campbell 
& Bozorg nia (1997 Rev.) for soft rock. The results of the analysis for the fau lts most likely 
to affect the site are presented in Append ix E, Summary of Activ e Faults. 

In addition to the determin istic analy sis, a simp lified probabilisti c seismic hazard analysis 
was perfo rm ed for the site. The California Geolog ical Surv ey has a web page that allows 
a user to calcu late the ground motio n at a site with either a 2 percent o r 10 percent 
probab ilit y of exceedance in a 50-year perio d. The results of the output indicated the site 
had respective calcu lated peak ground accelerat ions of 0.54g and 0.26g 

The values provided above are for com paring the potential for seismic shaking due to 
fault act ivity most likely to affect the site. Other factor s should be considered when 
completing seismi c design, such as durat ion of shaking, period of the str ucture, design 
category, etc. The design structura l engin eer shou ld con sider the informat ion provid ed 
herein and evaluate the str ucture(s) in accordance with the Californ ia Building Code and 
gu idel ines of the City of San Diego . The eart hquak e design paramet ers based on the 
2016 CBC applicab le to the site are provid ed in Section 7.6. 
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5.3 Hazard Assessment 

Faulting/Faul t Rupture Hazard - An "active" fault, as defined by the Alquist -Priolo 

Earthquake Fault Zoni ng Act , is a fault that has had surf ace rupture within Holocene tim e 

(the past 11,000 years). A "pot entia l ly activ e" fault is defined as any fault tha t show ed 

evidenc e of surfac e displ acement during Quaternary time (last approxim ate 1.6 million 

years) , but not since Holocene time. 

Acco rd ing to the City of San Diego Seism ic Safety Study 2008 and the Quaternary Fault 

Map fro m the USGS Earthqu ake Hazards Program , the subject parcel is located 

approximately 1.1 miles southw est of an "active" portion of the Rose Canyon Fault Zone 

(Rose Canyon Fault). Several other unnamed faults are mapp ed nearby , these faults are 

considered to be older than Quaternary-aged and are classified on the City map as 

u potentially activ e, inactive , presum ed inactive or activity unknown. " The site is not 

located w ithin an Alquist-Priolo fault zone, and according to geologic literatur e is not 

int ersected by any faul ts. The site is depicted on the Seismic Safety Study Map (Figur e 4 

in Appendix A.) 

Seismical ly Induced Sett lement - W ithin the depths of our exploration, the soil s 

encount ered consi sted of relativ ely dense formational soils at shallow depth s. Based on 

the ant icipated eart hquake effect and the strat igraphy of the site, seism ically induc ed 
settlem ent is expect ed to be minor and within tolerabl e limit s. Stru ctures design ed and 

constructed in accordanc e with app licable building codes are expecte d to perform well 

w ith respect to settl ement associated wi th predictabl e seismic events. 

Liquefact ion - Liqu efaction involves the substantial loss of shear strength in saturat ed 

soil , usually taking place within a saturated medium exhibiting a uniform fine grained 

charact er istic, loose consi stency , and low confining pressure w hen subjected to imp act 

by seismic or dynamic loading . Based on the shallow depth to dense format ional soil, the 

site is consid ered to have a neg l igible risk for liquefaction. 

Lurch ing and Shallow Ground Ruptur e - Ruptur ing of the ground is not likely due to the 

absence of known active fault traces with in the proj ect limits. Due to the generally activ e 
seism icity of South ern Cali fornia , how ever , the possibi lity for ground lurching or ruptur e 

cannot be compl etely rul ed out. In thi s light , " flexibl e" design for on-site utility lines and 
connections shou ld be considered. 

Landslid ing - Given the shal low topogr aph ic rel ief of the site and surro unding area, the 
possibili ty for landslid ing is believed to be neglig ible. Furth ermor e, the San Diego 

Seismic Safety Study does not depict any known landslides in the vicinity of the site. 

Hornblen d Units • 1956 Hornbl end Stre et , San Diego, CA • File No. 19021 • February 22, 2019 

- 6 -



Tsunami s or Seiches - Tsunamis are great sea waves produced by seism ic events. Given 

the site elevation of approximately 65 feet msl, it is not likely that a tsunami could impact 

the site. Historically, the magnitud es of tsunami s to impact the San Diego coast line have 

been fairly small, typi cally less than 1 meter in height. Recent studies into the possibility 

of offshore seismic events triggering tsunamis via fault movement or undersea 

landslid es, has expert s of the opinion that South ern California is not free from tsunam i 

risks (Krier, 2005). Howev er, predicting the level of risk is difficult, due to the lack of 

knowledg e about the offshor e fault system. 

In our opinion, there is no pract ical approach for mitigating the potentia l impact to the 

site from a tsunami. This is an inh erent risk for those living within the beach area. All 

residents in coasta l areas should have an evacuat ion plan in place for a strong seismic 

event (i.e. typically 20 seconds or more of sturdy ground shaking) or when an official 

tsunami warning is issued. 

6.0 CONCLUSIONS 

Based on the results of our geotechnical invest igation , it is our opinion that the proposed 

developm ent is feasibl e from a geotechnical standpoint, provided the recommendations 

presented in the following sections are adopted and incorporated into the project plans 

and specifications. 

The fo llowing section s provid e recommendation s for the proposed site developm ent. 

The civil and/or structural engineer should use this informat ion during the plann ing and 

design of the propos ed cons truction. Once the plans and details have been prepared , 

they shou ld be forwarded to this offic e for review and comment. 

The key aspect of the site, which wi ll need to be considered during the design, is the 

presence of undocumented fill soi l and/or weath ered paralic deposit s within the upper 

approximat e 3 feet of the site. As a mean s to provide a uniform engineer ed fil l pad for 

the site, it is recomm ended that all undo cumented fill be removed and the removals 

extend to a minimum depth of 2 feet below the deepest foundation. It is anticipated these 
depths will be on the order of 4 feet below exist ing grade. As is always the case, localized 

areas of deeper removals may be required. 

7.0 RECOMMENDATIONS 

The fo llowing sect ion s prov ide our recommendations for site preparation, design and 

construction of the proposed foundation systems. Once the plan s and detail s have been 

prepared, they shou ld be forwarded to this office for revi ew and com ment. 
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7 .1 Site Preparation and Grading 

7.1.1 Clearing/G rubbing 

In order to prepare the site for the new construction, it is assumed that all of the ex isting 
improvements will be demoli shed and remov ed from the site. However, if unsuitable 

mater ials (e.g. construct ion debris, plant material, etc.) are encountered during the 

grading phase, they should be removed and properly disposed off-site. 

7 .1.2 Site Grading 

Site grading should be conducted to remove the undocum ented fill soi ls and provide a 
uniform fil l mat extendin g 2 feet below foundation bottom for all structures. As 
previously men tioned, removals on the order of 4 feet below grade are ant icipated. 

Localized areas of deeper remova ls may be requ ired. 

The removal s should extend a minimum of 5 feet beyond the structural footprint. Once 
the removal bottoms into competent paralic deposit soils have been established , th e 
bottoms should be scarified a min imum of 6 inches, moisture-conditioned, and 
compacte d to a minimum of 90 percent relative compaction. 

7.1.3 Fill Material s and Compaction Requirements 

The on -site so il, less any organic debris, may be used for fill, provided that it is placed in 
th in lifts (not exceeding 8 inch es in loose thick ness). All soil should be properly moisture 
conditioned and mechanical ly compacted to a m ini mum of 90 percent of the laboratory 
maximum dry density , per ASTM D-1557, and at or slightly above optimum moisture 
condition. The removal bottoms, fill placement, and compaction should be observed and 
tested by the geotechnical consu ltant. Standard guid el ines fo r grading are provid ed in 

Appendix G. 

7 .2 Temporary Excavations 

Foundation excavations, utility trenches , or other temporary vertical cuts may be 
conducted in fill or formationa i soi ls to a maximum height of 4 feet. Any temporary cuts 
beyond the above height restraint could experience sloughing or caving and , therefore, 
should either be shor ed or laid-back. Laid-back slopes shou ld have a maximum 
inclination of 1 :1 (horizontal:vertical) and not exceed a vertical height of 10 feet without 
further input from the geotechnica l consultant. In addition, no excavat ion should 
under cut a 1 :1 projection below the foundation for any existing improvements , i.e., 
existing bui lding foundations both on and off-site. Regional safety measures shou ld be 
enforced and al l excavations should be conducted in strict accordance with OSHA 

gu idelin es. 
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In the event that deeper excavations are requ ired or excavations encroach into a 1 :1 

projection from an existing structur e, shoring will likely be requ ired . For tempo rary 

excavations that wil l be shored, but not braced with tiebacks or struts, we recomm end 

using a triangular pressure distribu tion for calcul at ing earth pressures. Cantilevered 

shoring design may be based on an equivalent f luid pressure of 37 pcf for shor ing of fil l 

and nativ e mater ials. Shoring design should also include any groundwat er pressures that 

may encoun tered in the excavation, and any additional surcharg e loads resulting from 

loads p laced abov e the excavation and with in a 1 :1 plan e extending upward from the 

base of the excavat ion. For design of soldi er pi les, an allowabl e passive pressure of 350 

psf per foo t of embedm ent may be used. 

Excavation spoi ls shou ld not be stockpiled adjacent to excavat ions, as they can surcharge 

the soi ls and trigger failure. In addit ion, proper erosion prot ection , including run off 

div ersion, is recommend ed to reduce the possibi lity for erosion of slopes during grading 

and building construct ion . Ultimately , it is the contr actor's respons ibil ity to maintain safe 

working cond itions for persons on-site and verify comp liance w ith the proj ects BMPs. 

7 .3 Foundation Recommendations 

The fo llowing sections provid e the soil parameters and genera l guidelines for founda tion 

design and construction. It is anticipated that all new construct ion w ill be supported by 

conventi ona l continuou s and spread foot ings. As mentioned previously , the new 

foundations should be support ed on comp etent engineered fil l in accordan ce w ith 

Sectio n 7.1. If add itional parameters are desired, they can be provided on request. 

The foundation design param eters and guid elines provid ed below are considered to be 

"min imum s" in keeping w ith the current standard -of -practice . They do not preclude 

mor e restrictive cr iteria that may be required by the governing agency or structu ral 

engin eer . The architect or stru ctur al eng ineer should evaluate the foundat ion 

configurat ions and reinforcem ent requi rements for structura l loading , concrete shrinkage, 

and temperature stress. 

7 .4 Soil Design Criteria 

The fo llowing separate soi l design criteria are prov ided for design and construct ion of the 

conventional foundation s for building structures. The parameters provided assume 

foundat ion embedment in comp etent engineered fi ll mater ial with an expansion index 

classification as low. 
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Conventiona l Foundations 

Allowabl e bearing capacity for square or continuous foot ings .............................. ... 2,000 psf 

Minimum embedment in competent engin eered fill ......... .................... ................... 24 inches 

Minimum width for continuous footings ................................................................... 18 inch es 

Minimum width for square footings ............................................................................. 3.0 feet 

Note: The bearing capacity value may be increased by one-third for transient loads such 

as w ind and seismic. In addition , the value provided may be increased by 500 psf for 

each additional foot of width or dept h beyond the minimum s provided . The increased 

bearing capacity should not exceed 4,000 psf. 

Coefficient of fri ct ion against sliding .......................................................... ........................ 0.35 

Passive resistance ..................................................... 250 psf/ft up to a maximum of 2,000 psf 

7.5 Retaining Walls 

Lateral Loadi ng and Resistance Parameter s 

For retaining wa lls, the bearing capacity and foundation dim ens ions provid ed for Section 

7 .4 may be fo llow ed. Additiona l design parameters for lateral loading and resistance are 

prov ided below: 

Active earth pressure for level backfill (non-restrain ed walls) ................................... 38 psf/ft 

At-rest earth pressure for level backfill (restrained walls) .......................................... 58 psf/ft 

Note: The active and at-rest pressur es are provided assuming granu lar soil is used for 

backfill. Backfill and subdrain recommendations are provided in the fo l low ing sections. 

Passive resistance in competent fill ....... .......... ............................ ...... ...... .............. .... 300 psf/ft 

Coeffic ient of friction aga inst sl iding ....................................................... ........................... 0.35 

Note: The passive resistance and coeffic ient of friction may be used in combination if 

there is a fixed structur e, such as a floor slab at the toe of the retaining wa ll. If the two 

values are used in combination, the passive resistance value shou ld be redu ced by one 
third . 
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Earthquake Loads 

Seismic loading for retaining walls with level backfill should be approximated by applying 

a 16 psf/ft in an inverse triangle shape, wh ere the lateral force at the bottom of the wall is 
eq ual to zero, and the latera l force at the top of the retaining wall is equal to 16 psf times 
the height of the wal l. The resultant seismi c load should be applied from the bottom of 

the wall a distance of 0.6 times the overall height of the wall. 

The seismic loads would be in addition to the normal eart h pressure loads applied on the 

retaining wa lls, which are provided above . The str uctural engineer shou ld evaluate the 

overall height of the wa ll and apply the appropr iate retaining wall loading parameter s to 

be used for analysis and design . 

7.6 Earthquake Design Parameters 

Earthquake resistant design paramet ers may be determined from the California Building 
Code (2016 Edition). Based on our investigation and characterization of the site , the 

following design paramet ers may be adopted: 

Site coordinates ......................... ................................ Latitude: 32.8005, Longitude: -117 .2338 

Site classification ...................... ............................................................. .................................. D 

Sit e coefficien t Fa .......................................... ..................................................................... 1.01 0 

Site coefficient Fv .......................................................... ................ ............................... ...... 1.530 

Spectral response acceleration at short periods Ss .......................................... ............... 1.224 

Spectral response acceleratio n at 7-second period S1 ........... ......................................... 0.470 

Max im um spectral response accelerations at short periods Sms .................. ................. 1.237 

Maximum spectral response accelerations at 1-second period Sm1 .............................. 0.719 

Design spectral response accelerations at short periods Sds ......................................... 0.825 

Design spectral response accelerat ion s at 1-second period Sd1 .................................... 0.4 79 

7.7 Foundation and Retaining Wall Design Guidelines 

The fol lowi ng gu idelines are provided for assistance in the design of the various 

foundation elements and are based on the anti cipated low expans ion potential of the 
bearing soils. As is always the case, wh ere more restrictive, the structura l and/or 
architectural design criteria should take precedent. 
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Foundations - Continuous exterior and int er ior footings for the bui ldings should be a 

minimum of 24 inches deep. Reinforcement should cons ist of a minimum four No. 5 

rebar . two placed at the top and two at the bottom of the footing. All footing embedments 
should be verified by the soil engin eer. 

Slabs-on-Grade - Interior and exter ior slabs-on-gra de should be a minimum of 5 inches 

thick (net) and reinforc ed with No. 4 rebar placed at a maximum spacing of 16 inches on 

center, both ways. The steel reinfo rcement should be placed at the midpoint or slightly 

above the mid-point in the slab section. For exterior slabs, control j oints shou ld be 

installed at a maximum spacing of 70 feet in each dir ection. Prior to construct ion of 

slabs. the subgrad e should be moistened to approximately 12 inches in depth at least 24 

hours before placing the concrete. 

All interior floor slabs shou ld be underlain by 2 inches of clean sand, fo llowed by a 

minimum 15-mil PVC vapor retarder (Stego Wrap or similar). The vapor retard er should 

be furth er underlain by a 4-inch thick layer of gravel or crushed rock . Also , the vapor 

retarder should be properly lapped and sealed around al l plumbing penetrations . Exterior 

driveway slabs shou ld be underlain by 4 inches of Class II base. 

Retaining Walls - Retaining wall s shou ld be provided with a grave l subdr ain system. The 

drain system shou ld star t with a minimum 4-inch diam eter perforat ed PVC Schedule 40 or 

ABS pip e, which is placed at the heel of the wal l footing and below the adjacent slab 

level. The pipe should be sloped at least 1 percent to a su itabl e outl et, such as an 

approved site drainage system or off- site storm dra in. The pipe should be surround ed by 

a gravel backf ill consisting of tam ped ¾ -inch sized gravel. This gravel backfi ll zone 

should be a minimum of 12 inches wide and should extend from slightly below the drain 

pipe up to approximately two- thi rd s of wall heig ht. The entir e grav el sect ion should be 

wrapp ed in a fi lter cloth such as Mirafi 140 NS or simi lar to prevent contaminat ion w ith 

fines. Alternatively. walls can be drain ed using geo-composite panel drain s that connect 

to a grave l sub-drain at the heel of the wa ll. In addition, the wall should be prop er ly 

moisture proofed per the project architect. See the Reta ining Wall Drain Detai ls (Figu re 5 

in App end ix A). 

Found ation and Slab Concrete - The result s of the corrosion tests are pending . If the 
test ing indicates the presence of corrosive soil on -site, an update letter wi l l be provid ed . 

However, du e to the coasta l location, it is recomm ended that the concret e used for 

foun dation elements contain Type V cement . The concrete should be mix ed and placed in 

accordance with ACI specificatio ns. Water should not be added to the concrete at the 

site. as this can reduce the mix and lead to increased poro sity and shrinkage crack ing . 
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Proper cur ing techniqu es and a reduct ion in mixing wat er can help reduce cracking and 

concrete perm eability . In order to further redu ce shrink age crack ing and slab 

permeabi li ty, consideration shou ld be giv en to using a concrete mix that possesses a 

maximum wa ter cement ratio of 0.5. 

Appurt enances - Other site appurten ances such as planter wa lls, site walls, etc., can be 

constructed on continuous footings. Footings for such appurtenan ces should be a 

minimum of 18 inches deep, 12 inch es wide, and minimally reinforced w ith four No. 4 

bars, two top and two bottom. The bearing capacity for such appurtenan ces is 1,500 psf. 

7 .8 Trench Backfill 

Trench excavations for utility lines should be properly backfi lled and compacted . Utilities 

should be prop erly bedd ed and backfi lled wi th clean sand or approved granu lar soil to a 

depth of at least 1 foot over the pipe. Thi s backfi ll should be un iformly watered and 

compacted to a firm condit ion for both vert ical and later al pipe support . The remainder 

of the backfill may be typical on-site soil or low-expansive import placed near optimum 

moisture content in lift s not exceeding 8 inches in thickness and mechanica lly compacted 

to at least 90 percent relative compact ion. 

7.9 Pavement 

The fo llowi ng pavement sect ions are provid ed for the new pavements associated with the 

proposed improv ement s. Subgrad e preparation should be condu cted im medi ately prio r 

to placement of the pavement section . As a minimum, the upp er 12 inches of subgr ade 

in the area of the propo sed pavement shou ld be removed and properl y re-com pacted to 

95 percent relativ e compaction and moistu re-cond ition ed to at least 2 percent over the 

optimum moistur e content (per ASTM D-1557). 

It is assumed that the pro posed dr iveway w ill receive ligh t vehicle, etc. The fo llowing 

pavement sections are recommen ded based on an assumed R-value of 5 and in 

accordanc e with the Caltrans Highway Design Man ual and the Flex ible Pavement 

Structura l Section Design Guid e for Californi a Cities and Counti es (3rd edition). Concre te 

pavement sect ions wer e determ ined ut il izing the Design of Concrete Pavement for City 

Streets by Portland Cement Association. 
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Assumed Traffic 
Assumed R-Value Asphalt Concrete 

Aggregate Base 
Index (Class II) 

Aspha lt Pavemen t Section - Driveway 

5.0 5 3.0 inch es 10.0 inches 

Concrete Pavement Section - Driv eway 

5.0 5 6.0 inches 4.0 inches 

Final pavement design s shou ld be determined based on testing of the so ils exposed at 

the comp letio n of the finish ed grading. 

Concrete shou ld be reinfor ced at a minimum with No. 4 rebar at 18 inches on center, each 

way , placed at the midpoint of the sectio n. Additionally , control joints should be saw-cut 

2.5 inches deep longi tudin al ly at 10-foo t maximum spacing, and transversely at 10-foot 

maximum spaci ng. The concrete should be placed in conformance with ACI standards 

and have a minimum modulus of rupture of 500 psi. 

Aggr egate base should conform to the specifications for crushed aggregate base, crushed 

miscellaneous base, or pro cessed miscellaneous base as defined in Section 200-2 of the 

"G reen book ." Aggr egate base should be compact ed to at least 95 percen t of maximum 

dry density based on ASTM D-1557 guid elines. Asphalt concrete should conform to 

"Greenbook" specificati on s. Asphalt concrete should be compacted to at least 95 percent 

based on the Hveem unit weight. 

7.10 Site Drainage 

Drainage should be design ed to d irect surface wat er away from structur es and on to an 

approved disposal area. For earth areas, a minimum gradient of 2 percent shou ld be 

maintained, with drainage d irected towards approved co llection faciliti es. In order to 

redu ce saturation of the bui ldin g fou ndation soi ls, positive drainag e should be 

main tained wit hin an away gradient of at least 5 percent for a mi nimu m d istance of 1 0 

feet fro m foundat ion s. Where prop erty line constraints prohibit th is d istance, a 5 percen t 

gradient to an approved drainag e diversion (i.e. area drains or swal es) should be 

provided. Impervious surfaces within 1 0 feet of the build ing foundation shou ld be sloped 

a m ini mum of 2 percen t away from the building. Drainage patterns approv ed after 

grading should be maintained throughout the life of the deve lop ment. In addition, it is 

recommended that roof gutters be installed with down spouts that are tied into the 

tightlined area dra in system . 
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7 .11 Storm Water Infiltration/ Percolation BMPs 

The proposed development will provide an approximate 5-foot -th ick eng ineered fill pad 

which wi l l suppor t structures and appurtenances including driveways , wa lkways, and site 

wa lls. The proposed imp roveme nts which will cover the majority of the site footprint wi ll 

consist of 14 multi-story, multi -family structu res wit hin two separate building s. The 

remainder of the site will be compr ised of a main dr iveway wh ich wi ll provide ingr ess 

and egress to the 14 units , and front/sid e patio concrete flatwork. 

As is always the case, site infiltr at ion near proposed improvements (structures and 

appurt enances) wou ld have a negati ve impact in regards to potentia l sett leme nt and/or 

heave of the supporting fill and underlying nativ e soil s. Due to these potentia l negative 

impact s, the site is not considered feasible for infiltration. A Feasibility Condition Letter is 

provid ed within Appendix F. 

7 .12 Plan Revjew and Geotechnical Observation 

Wh en the grading and foundation plans are comp leted, they should be reviewed by TCI 

for comp liance with th e recommendation s herein. Observation by TCI, or another 

company 's geotechnical representati ve is essentia l du ring grading and/or const ruct ion to 

confirm conditions anticipated by the prelimin ary invest igation, to adjust designs to 

actual field cond itions , and to determ ine that grad ing Is conduct ed in general accord ance 

w ith our recommendat ions. In addit ion , all foundation excava tions shou ld be rev iewed 

for conformance with the plans prior to the placeme nt of forms, reinforcement, or 

concret e. Observa tion , testing, and engineering consu lting serv ices are provided by our 

firm and should be budg eted within the cost of development. 

8.0 

8.1 

CLOSURE 

Limits of Investigation 

Our investigation was performed using the ski ll and degree of care ordina r ily exercised, 

under simil ar circum stances, by reputable soi ls engineer s and engin eering geologists 

practic ing in this or similar localitie s. No warranty, expressed or imp lied, is made as to 

the conclusions and profes siona l advice in this report. This report is prepared for the sole 

use of our client and may not be assigned to others without the written consent of the 

client and TCI. 
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The sampl es taken and used for testing, and the observations made , are believed 

repre sentat ive of the site cond itions ; however, soil and geologic conditions can vary 

significantly between test excavations and surface exposures. As in most proj ects, 

condi tions revealed by const ruction excavations may vary with the preliminar y findings. 

If this occurs, the geotechn ical engin eer should evaluate the changed condi tions and 

adj ust recommenda tion s and designs, as necessary. 

This repor t is issued with the und erstanding that it is the responsibility of the owner , or of 

his representat ive, to ensure that the information and recommendations contained herein 

are brought to the attention of the proj ect architect and eng ineer. Appropr iate 

recomm endation s should be incorporat ed into the structural plans and the necessary 

steps taken to see that the contractor and subcontractors carry out such 

recomm endation s in the field. 

The finding s of this report are valid as of the present date. However, the condition s can 

change w ith the passage of tim e, wh ether they are due to natura l processes or the work s 

of man . In add ition , changes in appl icable or appropr iate standards may occur from 

legislation or the broadening of knowl edge . Accordingly , the findings of this report may 

be invalid ated wholly or part ially by changes outs ide of our control. This report is subject 

to review and shou ld be updat ed after a period of 3 years. 

* * * Terr aPacific Consultants, Inc. * * * 
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Damp-proofing or water-proofing 
(designed by others) 

RO CK & FABRIC 
A LTERN ATIV E 

Compacted granular import backfill ; 
placed in 8" ma ximum loose ~ 
lift thic kness and compacted 
to 90% w/ moisture at or 
slightly above optimum. 

½ - ¾-inch crushed rock wrapped 
in filter fabric (Mirafi 140N or 
approved alternate) . Tamp gravel 
in maximum 1 O" thick lifts. 

Damp-proofing or water-proofing 
(designed by others) 

EXISTING FILL 
OR BEDROCK 

4-inch diameter PVC 
perforated pipe 

2/3 
wall 
height 

cJ.: ( 

~ . ;;~,: 
I~ 

Geocomposite panel drain 
(Miradr ain 6000 or approved 
alternative. See Note 3 below. 

PANEL DRAIN 
ALTERNATIVE 

3 cu. ft. per linear foot of 
minus ¾-inch crushed rock 
wrapped in filter fabric (140 N 
or approved alternate) 

4-inch diameter PVC --­
perforated pipe 

NOTES: 

~ Compacted granular import backfill; 
placed in 8" maximum loose 
lift thickness and compacted 
to 90% w/ moisture at or 
slightly above opt imum. 

1) Perforated pipe should outlet through to a solid pipe at maximum 25 foot centers to a free gravity outfal l. 
Perforated pipe and outlet pipe should have a fall of at least 1 %. 

2) Filter fabric should consist of Mirafi 140N or similar approved fabric. Filler fabric should be overlapped 
at least 6-inches. 

3) Geocomposi te pane l drain shou ld consist of Miradra in 6000, Mirafi G100N , J-Dra in 400, or approved 
similar product. 

4) Drain installation should be observed by the geotechnical consultant prior to backfilling. 

4<)10•-­
Sua.e 108 
San0. 'f>91)CA9 2117 
SSS.521- 1190 

Retaining Wall 
Drain Details 

Homblend Units 

File No. 19021 
February 2019 

NOTT O SCALE 

Figure 5 
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APPENDIX C 

Subsurface Excavation Logs 



Subs urface Boring Log 

Boring No: B-1 

Project No: 19021 

Project Name : Hornblend Units 

Location: Homb lend Street - Southeast Comer of Lot 

Sample Method: Modified California Sampler 

Instrumentation : None installed 

Elevation: F.S. 

.s= 
ci.- DESCRIPTION & REMARK S .. ::: Lith o logy o-

0 - - - FILL: From 0.0'. Clayey sand. medium brown to dark brown , moist. loose - - - ----- . - - . 
@ 1.3', Medium dense -- - --- . - - . 

-·- :. From 2.6', S ilty sands tone, mottled olivo gra y and red brown, slig htly mo ist, dense, 
. I _ I _ I : I _ sligh tly weathered 
, I 1 : 1 · I : 

5 1. 1. 1. 1. 
NATIVE : From 2.8 ', Clayey sands tone, light brown to yellow brown, moist, medium 

I . I. I : I : 
dense, caliche nodules. red oxidation stains. slight porosity. weathered , few small 
gravel 

. I I . I . I 
I I : I: I From 3 .5·. Sandstone. mottled olive g ray and yellow brown, slightl y mo,st, dense 
I lj l I . 

.. · · •· 
\ From 4.8' , Sands tone, medium brown, slightly mois t, den se, friable 

.. --- - · From 8.0', Clayey san dstone, med ium brown, sligh tly moist , very dense . few carbon . 
10 

. . . 
flecks - - · . ., · · -·· 

I . I 

From 10.5', Silty sands tone , med iu m brown, dense, with lens es of clayey sandstone 
T , · that Is medium brown, moist , dense . with slight pinhole poros ity and ca rbon flecks 

T T 

T T 

T T 

15 T T. . . 
T T 

, ·.,. : 
... , _ T 

T , _ 
20 T T 

T T. 
- -

25 

30 

Tot al Depth : 21.5' 

Water: No 

Cavin g: No 

Ho le Diameter: 8.0' 

Date: 2/8/19 

Logged By: 0 . Brambila 

Drilling Company: Baja Exploration 

Driller: Marcos/Rigo 

Dri ll Rig Typ e: CME 75 

Hamm er Wt. & Drop : 140 lbs. for 30" 

a, ' 'li' S! 
1/1 - a, J !1 ~ :!1 c;:-

:,-u C. C. 0 C :· ~~ 1/1 E >- - :, N .. u 
::> ~I- mo~ 0_!:: 0 u . - ~ :!: e 0 

0 Bulk - -- --
-
- Ring 21/29/ 35 114.8 8.9 

'-

- 5 Ring 8/ 10/17 109.2 2.4 -
-
-

I Ring 32/32132 -- --
-
- 10 

-

-
-

-
Ring 10/ 15/16 - -

- 15 

---
-

20 - Ring 8/11/18 - -
-
--
I-

-25 

-
-
-
-
- 30 

Boring 

B-1 
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Project No: 19021 

Project Name: Hornblend Units 

Subsurface Boring Log 

Boring No: B-2 

Location: Homble nd Street - Southwest Comer 

Sample Method: Modified California Sampler 

Instrumentat ion: None installed 

Elevation: F.S. 

= C. .::- DESCRIPTION & REMARKS 
"' - Lith olog y o-

0 - - - -
FILL: From o.o·. Clayey sand, red brown . moist, loose. some roots . few grave l and -- -- - -... - - . - cobbles ----- - - . 

~ f;.~ : NATIVE : From 2.1 ', Clayey sandstone, light brow n to olive brown, moist. medium 
- - dense. lew roots. slightly weathered 

- - · .. 
5 - From 4.5', Clayey sandstone, medium brown . slightly mois t. de nse, sligh t pinhole size 

- - porosity, lew carbon flecks 
•- - · .. ... - - -.. 

T T From 7.0', Silty sandstone. light red brown, slighlly moist, dense , intertayered clayey 
T T sandstone that is 1.0· • 2.0' thick. me dium brown . slighUy moist . dense 

:r T. : 
' . . . ' 

10 T ' T. : ' .. . 
T , · 
T T 

I, , : 
' . ' .. , ·, · 

·• 

15 

20 

25 

30 

Total Depth : 14.5' 

Wat er: No 

Caving : No 

Hole Diamet er: 8" 

Date: 2/8/ 19 

Logged By: 0. Brambila 

Drilling Company : Baja Exploration 

Driller: Marcos/Rigo 

Drill Rig Type: CME 75 

Hammer Wt. & Drop: 140 lbs. for 30" 

"' 3 !? ~ 1:- " U) a. ~ ~ ti 
;; _ 

u 0 C : · .Yi~ U) E >- - :, N ~ C. ::, ~ I- mo- 0 
u ,· ~- :s 

e C 

0 

-

- Ring 30/25/20 -- -
-
>-- 5 

.... 

.... 
Ring 18/22/30 - .. 

-- 10 

-
'-

- Ring 9/17/ 19 .. ·-

-
- 15 

-
-
-
-
- 20 

-
-
-
-

- 25 

-

-
.... 
.... 

- 30 

Boring 

B-2 
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Subsurface Boring Log 

Boring No: B-3 

Project No: 19021 

Project Name: Homblend Units 

Location: Hornb lend Street - Northwest Comer 

Sample Method: Modified California Sampler 

Instrumentation: None installed 

Elevation : F.S. 

.i= 

g. E" DESCRIPTION & REMARKS 
Lithology o-

0 - . - - . FILL: From 0 .0', Clayey sand, medium brown to dark brown , moist, loose, some roots , - - - . ---- som e cobb les - - - --- -- -- - - -
NATIVE : From 2.5'. Clayey sandst one, medium brown to gray brown, slightly moist, ' ' .. I 

'·-. med ium dense , some po rosity , weathered , som e ca liche strin ge rs 
T .T \ @ 2 .0'. Bounci ng on cobb le 

5 
T. , · From 3.1 ', Silty sandstone, med ium olive brown lo red brown , slightl y moist, dense, 

... ' \ s lightly weathered, some poros ity 
T T. " 

T. . T From s.o·. Silty sandstone . red brown, slig htly moist. very dense. slig ht pinhole por osity, 
so me rust stains , friabl e 

- · - From 8 .0'. C layey sandstone, medium brown to darll brown, sl ightly moist. den se , few .. 
a.,' • • , r 

carbon flecks - - · .. . . . . . . 
10 - -

I . .T 
From 10.5'. Sil ty sands tone. light red brown, slig htly moist, dense , inter1ayered wi th 

.-r. :., c layey sadns tone, medium brown, s lightly moist , dense . some carbon fleck s 
' ' .. 

T T 

T. : .T 
... , ·,. 

15 ••• I •'• 

T .. T. .. 
,- · , 

. . 

r .r.r From 17.0·, Sandy sil ts tone , light yellow to red brown, dry, den se , sand por1ion is fin e 

Lr -.r ...r grained 

r...r..r 
20 i.r ..r. .r 

U-.r.r 

25 

30 

Tota l Depth: 21.5' 

Water: No 

Caving: No 

Hole Diam eter: 8" 

Date: 2/8/19 

Logged By: 0. Brambila 

Drilling Company : Baja Exploration 

Driller: Marcos/Rigo 

Drill Rig Type: CME 75 

Hammer Wt. & Drop: 140 lbs. for 30" 

U) 
.. 

3 !? ~ 1:- ~ 
0. 8. i .:-- ::,-u .Q 5 ~ ~ ~ U) E >- " u 

:;:) ~ I- mo~ 0 Q. 0 u .· ~- ~ e 0 

0 - - - .. 
-
I-

Ring 9139/50 fo r 119.8 7.9 
,_ 3" 

t 
5 -

I-
Ring 15/24139 - -

-

-
- 10 

Ring 25/29/33 - -
-
-

-
,_ 

>- 15 Ring 26150 for 6" - .. 
>-

-
-- Ring 20/23/32 .. .. 20 

-
-
I-

-
>- 25 

-
-
-
-
- 30 

Boring 

B-3 
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Subsurface Boring Log 

Boring No: 8-4 

Project No: 19021 

Project Name: Homblend Units 

Location: Homblend Street - Center of Lot 

Sample Method: Modified California Sampler 

Instrumentation: None installed 

Elevat ion : F.S. 

= 0.-::: DESCRIPTION & REMARKS 
" - Lithology c-

0 - - - FILL: From o.o·. Clayey sand. dark red brown, moist. loose. some roots, few gravel and ... 
~--- cobbles - . - -... - - -- --

- + - -- - - -~-- -- . - -

5 

- ' - - NAT IVE: From 3.5'. Clayey sand, mottled gray brown to red brown, slightly moist. 
I. . , I .. ' medium dense. weathered. some callche stringers and nodules. some porosity 
.. ' 

T, T. . From 4.1 '. Clayey sandstone. dark brown to red brown. moist. dense. some porosity. 

:-r. T. .. 
few gravel 

. . . . . . 
T . :-r:: From 4.5'. Silty sandstone. light red brown. slightly moist. very dense. friable • 

. ''. interlayered clayey sandstone, dark red brown, slightly moist. dense, few carbon flecks 
T : .T '. . ...... . . ' 
T .-r. . 

10 
. . . .. 
;T .-r. .. 

w- ss From 11.0', Sandy slltstone. light yellowish lo red brown, slightly moist, very dense 
.. . . 

From 12.0', Silty sandstone, light red brown. slightly moist, dense T . T 

T. T. : . 
, 

15 .T. :-r. : . .. 
T T ' 

20 

25 

30 

Tota l Depth: 16.5' 

Water: No 

Caving : No 

Hole Diamete r: 8" 

Date: 2/8/ 19 

Logged By: 0. Brambila 

Drilling Company: Baja Exploration 

Driller: Marcos/Rigo 

Drill Rig Typ e: CME 75 

Hammer Wt. & Drop : 140 lbs. for 30" 

Cf) 
.. 32~ l:- e 
0.. &. ~c- :,-u 0 C :· ~~ Cf) E >- - :, N 0 U 

::) ~ ,- mo- 0 0. 0 u ,· ~- 2: e 0 

0 

~ 

,_ 
Ring 24/35145 119.6 6.4 

,_ 

~ 
SPT 30/3 0/32 - .. 

,_ 5 

'-
I .... 
.... 
~ 

,_ 10 Ring 23/23/30 - -

' 

... 
~ 

,_ 15 SPT 20/2.2/33 .. -
~ 

'-

-
~ 

,_ 20 
,_ 

,_ 

.... 

.... 
,_ 25 
~ 

,_ 

... 
~ 

~ 30 

Boring 

B-4 
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Subsurface Boring Log 

Boring No: 8-5 

Project No: 19021 

Project Name: Hornblend Units 

Location: Horn blend Steel - Northeast Corner of Lot 

Sample Method: Modified California Sampler 

Instrumentatio n: None installed 

Elevation : F.S. 

.c 
a. -., ;: 
o-

0 

Li thology 

----- - - . --- -
~ - - -----

DESCRIPTION & REMARKS 

FILL: From o.o·, Clayey sand. dark brown, moist. loose to med ium dense, some roots , 
few debris, some small roots (palm tree) 

.., .., .., NATIVE: From 2.8'. Clayey sandstone, medium red borwn. moist. medium dense to 
W-..r ..r \ dense . weathered. some carbon flecks. slight porosity 

5 W-..r. ..r From 3.0 ', Sandy sUtstone. mottled ollive gray/y ellow/red brown, slightly moist. dense 
W-..r .r @4.5", Some fine gravel, medium coarse sandston e 

Date: 2/8/19 

Logged By: 0. Brambila 

Drilling Company: Baja Exploration 

Driller: Marcos/Rigo 

Drill Rig Type: CME 75 

Hamme r Wt. & Drop: 140 lbs. for 30" 

.. ' ::- e 
V) a. g_ 3!?~ ~ c- :::,-u 0 C : ~ ]? ~ V) E » - :::, N ., u 
::, ~t- mo- a o. 0 u .· i!:' - ::!:' 

~ a 

0 

~ 

SPT 3{1/34 .. -
~ 

.... 
I,_ 
~ 5 Ring 14/24/25 - -
L. 

L. 

L. 

.... 

w-.J ..r 
w-..r..r 
Lr :...r. ..r. 
w-..r :..r 

10 t-----;- -------------------- --- ---4- 10 
SPT 19/27/37 T : , · . From 10.0·, Silty sands tone. ligh t red brown , slightly moist, very dense 

TT 

TT 

T . T . . 

T T .. 

-

-
15 l--- - - +----- -- --- -- ----- -----------1- 15 

--; ,. -~ · From 15.0", Clayey sandstone , medium red brown , moist to slightly moist. dense, 

T. : :,- · 
\ callche nodules 

1 , .T . . From 16.0', Silly sands tone, light red brown , slightly moist, very dense 

20 

T T. .. 

T , · 

TT 

25 11• ••.• . . . 
, · :,- · 

30 

From 21.0', Clayey sandstone. medium red brown to dark brown, moist, dense, catiche 
nodules, carbon necks 

From 25.0 ', Sandy slltstono, light red to yellow brown, slightly mo ist, dense. caliche 
nodules 

Total Depth : 26.5' 

Water: No 

Caving: No 

Hole Diameter: 8" 

L. 

I 
L. 

L. 

L. 

1-- 20 

I-

25 

L- JO 

- -

Ring 11126/41 .. .. 

SPT 9/11/11 - .. 

SPT 7/11/15 - .. 

Boring 

8-5 
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APPENDIX D 

Laboratory Test Result s 



Hornblend Units 
Summary of Laboratory Test Results 

FN: 19021 

Sample Location 
Corrosivity Serles 

ASTMD 1557 ASTMD2937 ASTM 03080 ASTMD4829 

CTM422 CTM 417 
S~mplo Sample Cnlorlde Sulfate Maximum Opt. Moist Ory Mo1s1ure Peak Peak E,panslon E•panslon 

Location Depth Type Conlent Conlenl OryDon,uy Content oonslly Contenl '11 C Index Polontlol 

B•l 2.5' Ring -- ·- .. -- 114.8 8.9 -- -- -- .. 
B-1 5.0' Ring -- .. .. -- 109.2 2.4 .. .. -- .. 
B-3 2.0' Rino -- .. .. .. 119.8 7.9 .. -- -- .. 
B-3 0-5' LBulk Pending Pending 122.5 9.5 .. .. 35.0 60.0 20 Low 
B-4 2.0' Rino -- .. .. -- 119.6 8.4 .. .. -- .. 



A 

B 

C 

D 

E 

F 

G 

H 

I 

Proj ect Name: Hornbl end -- ----
Proj ect No. : 19021 
Boring No.: B-3 @ 0-5' 
Techni cia n: JS 
Date: 2/20/19 

COMPACTION TEST 
ASTM D 1557 

Modified Proctor 

Visua l Sample Description : Si lty Sand w / Clay 

X I Ma nual Ram 

Ram Weight 10 LBS Drop 78 inches 

TEST NO. 1 2 3 

Wt. Comp . Soil + Mold (gm.) 3700.00 3840.00 3760.00 

W t. of M old (gm. ) 1800.00 1800.00 1800.00 

Net Wt. of Soil (gm .) A-B 1900.00 2040.00 1960.00 

Wet Wt. of Soil + Cont. (gm.) 557.4 673.8 966.8 

Dry Wt. of Soil + Cont. (gm.) 532.1 633.2 897.3 

Wt. of Container (gm.) 152.3 190.6 301.0 

Moisture Content (%) 
[(0-F)-(£.F)]/(E· 

6.7 9.2 11. 7 F) 

Wet Density (pcf) 
c·29 .76 

124.7 133.8 128.6 /453 .6 

Ory Density (pcf) H/ (t.G/100) 116.9 122.6 115.2 

Maximum Dry Density (pct)I 122.5 

150.0 
' I 

145.0 

__,., SP. GR.= 2.65 ' ~ ' ' SP. GR.= 2.70 
-t- SP. GR.= 2.75 - ' ' 

., 
140.0 ' l- I I 

' I I 

' 
135.0 ' -l-1 ~ ·, ~ - - -

I 

' ' ..... 
I ' 130.0 

C" 
0 
a. 

t ' .:,.....: - -" ~ -, ·--::-' 
~ 

125 .0 

'iii 

' 
' ,- • ·"" I"' - 1--

C: 
120.0 Cl) ' ' 

' Cl ' ' 
~ 
0 115.0 

110.0 

105.0 

100.0 

95 .0 
0.0 

I 

' 

--
' 
I I 

I 

I 

5.0 10.0 

Mo ist ure Co ntent(%) 

..... ' ..... ..... 
' ' 

' l"'-. 
'-

' 

1-- -

15.0 

4 

-

~ 

~ 

-

-
--

-

-
~~ 

~ 

-
-

20.0 

5 6 

I 

9.5 

PROCEDURE USED 
Procedure A 

Soil Passing No. 4 (4 75 mm) Sieve 

Mol d : 4 In. (10 1.6 mm) diameter 

Layers : 5 (Five) 

Blows per layer : 25 (twenty- five) 

May be used Ir NoA retained < 25% 

TorrnPaclflc Consultants. Inc 4010 Morena Boulevard, Suite 108. San Diego. CA 92117 1 Phone: (858) 521-1 190 r ax: (858) 52 1-1199 



File Name: Hornbl end 

DIRECT SHEAR TEST File No.: 19021 

Laboratory Report Date: 2/21/2019 

Technician: JS 

2000 

LL - 500PSF 

en 1500 - 1000PSF -c.. --- l/ - - 2000PSF 
(/) 
(/) 1000 
C1) ;,' ... ---en 

500 ... -(ti , C1) 
.s::. 0 en 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

Strain( %) 

4000 I I ! I I I I I I 
I 

- + □Peak Strength Test I ---- Results I 
3500 ------ ti.Ultimate Strength Test ,_ •-- ,- - -- Results 

3000 I I I ' I 
I I I 

I 
I I 

-
2500 I 

U:- ' I C""+ --
en ,_ 
0.. -- 2000 I 
(/) I I 
(/) I I 
C1) I ... I - --(/) 1500 I I ... rH Ill 
a, I 
.s::. 
(/) 1000 I I 

1--

500 
' -

I 

0 I 

0 500 1000 1500 2000 2500 3000 3500 4000 

Normal Stress (PSF) 

Sample No .& 
B-3@ 0-5' 

Location : Peak Ultimate 
Friction Ang le ct>' (de!:l) 35 35 

So ll Description : Med ium Brown Silty Sand Cohesion C' (psf) 60 40 

Sample Typ e: Remo lded 

Specim en 
inund ated 

Preparat ion : 

rcr raPacmc Con sultan ts Inc, -4010 Mor ena Bou levard. Sult o 108, SJn Diego, CA 91 11 / J Pho ne: (858) 521- 1190 ru ,i· (850) 521- 119'9 a T1:rr~P.9~ifts 



APPENDIX E 

Summary of Active Fault s 



1956Hornblend.OUT 

*********************** 
* * 
* E Q F A U L T * 

version 3.00 

DETERMINISTIC ESTIMATION OF 
PEAK ACCELERATION FROM DIGITIZED FAULTS 

JOB NUMBER: 19021 
DATE: 02-18-2019 

JOB NAME: 1956 Hornblend Street 

CALCULATION NAME: Hornblend Units 

FAULT-DATA-FILE NAME: (:\Program Files\EQFAULTl\CDMGFLTE_new.dat 

SITE COORDINATES: 
SITE LATITUDE: 32.8005 
SITE LONGITUDE: 117.2338 

SEARCH RADIUS: 62 .4 mi 

ATTENUATION RELATION: 15) Campbell & Bozorgnia (1997 Rev.) - Soft Rock 
UNCERTAINTY (M=Median! S=Sigma): M Number of Sigmas: 0.0 
DISTANCE MEASURE: cd,st 
SCOND: 0 
Basement Depth: 5.00 km Campbell SSR: 1 Campbell SHR: 0 
COMPUTE PEAK HORIZONTAL ACCELERATION 

FAULT-DATA FILE USED: c:\Program Files\EQFAULTl\CDMGFLTLnew.dat 

MINIMUM DEPTH VALUE (km): 3.0 

Page 1 



1956Hornblend.OUT 

EQFAULT SUMMARY 

DETERMINISTIC SITE PARAMETERS 

Page 1 

ABBREVIATED 
FAULT NAME 

APPROXIMATE 
DISTANCE 
mi (km) 

ESTIMATED MAX. EARTHQUAKE EVENT 

MAXIMUM PEAK IEST. SITE 
EARTHQUAKE! SITE !INTENSITY 
MAG.(Mw) I ACCEL. g IMOD.MERC. 

============================ -~ ==l=======I====== 
ROSE CANYON 1.1( 1.8) 7.2 0.721 I XI 
CORONADO BANK 12.2( 19.6) 7.6 0.317 IX 
NEWPORT-INGLEWOOD (Offshore) 27.1( 43.6)1 7.1 0.092 VII 
ELSINORE-JULIAN 39.6( 63.7)1 7.1 0.054 VI 
ELSINORE-TEMECULA 41.9( 67.4) 6.8 0.038 V 
EARTHQUAKE VALLEY 46.2( 74.3) 6.5 0.026 V 
ELSINORE-COYOTE MOUNTAIN 51.9( 83.6) 6.8 0.028 V 
PALOS VERDES 52.8( 85.0) 7.1 0.036 V 
ELSINORE-GLEN IVY 58.6( 94.3) 6.8 0.023 IV 
SAN JACINTO-ANZA 61.9( 99.6) 7.2 0.031 V 
SAN JACINTO-COYOTE CREEK I 62.0( 99.7) 6.8 I 0.022 IV 
******************************************************************************* 
-END OF SEARCH- 11 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS. 

THE ROSE CANYON FAULT IS CLOSEST TO THE SITE. 
IT IS ABOUT 1.1 MILES (1.8 km) AWAY. 

LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.7208 g 

Page 2 
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APPENDIX F 

Infiltration Feasibility Condition Lett er 



Mr. Bob Megdal 
c/o Mr. Tim Golba, Golba Architecture , Inc. 
1940 Garnet Avenue, Suite 100 
San Diego , CA 92109 

Subject: Infiltration Feasibility Condition Letter 

Proposed Multifamily Development - Hornblend Unit s 

1956 Hornbl end Street 

San Diego, California 

February 22, 2019 
File No. 19021 

References: 1) "Geotechn ical Invest igation, Proposed Multif amily Development, 
Hornbl end Units, 1956 Hornblend Street, San Diego, California," by 

TerraPacific Consu ltants, Inc., dated February 22, 2019. 

2) "Storm Water Standards," City of San Diego, dated October 2018. 

3) "Preliminary Grading Plan, 1956 Hornblend Street , San Diego, CA," by 

Christensen Engineering and Survey, dated February 23, 2019. 

Dear Mr. Turk: 

The following letter provides our opinions regard ing site infiltration for the proposed 

developm ent at the subject project. For simpl icity , we are addressing each bullet item as 

ind icated on Section C.1.1, in the October 2018 edition of the City of San Diego Storm Wate r 

Standard s BMP Design Manual. 

• A preliminary geotechnical investigation was conduct ed by our firm during the init ial 

design phase of the project; this investigation report is referenced above. 

• The geotechnical investigat ion revealed site topography is essentially flat. Site 

strat igraphy consists of poorly consolidated fi lls mant ling the flat pad. Native paralic 

deposits underlie the surficial soi ls. 

• The site is currently developed wit h an abandoned single-fam ily residentia l structure 
and other remnant improvements ; undo cumented fi ll soils from initial site 

development blanket the site. 

• The current design footprint is consisten t w ith the initial concept design due to the 

limit ed lot size and dimensions. The proposed developm ent w ill consist of multi­

family structures, and appurtenances including driveways , walkways and site walls 

which wi ll utilize the entire lot. 

4010 Moreno Boulevard, Suite 108 • Son Diego , CA 92117 • (858) 521- 1 190 • (858) 521-1199 fox • lerropoc.net 



• Due to the limited lot size and proposed improvement footprint which utilizes the 

ent ire lot. eit her partial or full infiltr at ion is not feasib le as adequate setbacks cannot 

be established. 

• The physica l impairment associated wi th the limited lot size and proposed 

improvement footprint prevents full/part ial infiltration . 

• The existing site configuration consists of undocumented fill soils blanketing the site. 

These so ils are not considered suitable for support of the proposed improvement s 

(structures and appurtenances). As means to prepare the site for the new 

improvements, remedial grading consisting of the removal of the undocumented fill 

soils and/or removals to a minimum depth of 2 feet be low proposed foundation 

bottoms will result in fill soi ls greater than 5 foot in thickness. As is always the case , 

infil tration can induce soil settlement and volume change that would adversely 

impact the proposed improveme nts which utilize the entire lot foo tprin t. 

• The site des ign BMP requirements appear to be adequate ly addressed in the overall 

design by the proj ect civil engineer . The referenced Grading and Drainage Plan is 

prov ided in the attachment within this letter . 

• Based on our referenced site-specific geotechnical investigation , infiltration is not 

considered feasible from a geotechn ical standpoint due to the negative imp acts on 

proposed improv emen ts (structures and appurtenances) that would result from 

infiltration and associated soil volume changes . 

• The Geot echnical Plan from the reference d report whi ch utilize s Sheet A0.0 by Golba 

Architecture as the base map depicts the site design, is provided in the attachment 

within this letter . 

We appreciate the opportunity to be of service . If you have any questions, please do not 

hesitate to call . 

Respectfully subm itted, 

TerraPacific Consu ltants, Inc. 

Cristopher C. O'Hern, CEG 2397 

Senior Engineering Geologist 

Octavio Brambila. PE 70633 
Pr . 

-~~::::12::: ~ 
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REFERENCE: 
Homblend Units, Sheet A0.0. prepared by Golba Architecture 
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APPENDIX G 

Standard Grading Guidelines 



STANDARD GUIDELINES FOR GRAPING PROJECTS 
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GENERAL 

Standard Guidelines 
for Grading Projects 

The guidelines contained herein and the standard details attached hereto represent this firm's 
standard recommendations for grading and other associated operations on construction 
projects. These guidelines should be considered a portion of the project specifications. 

All plates attached hereto shall be considered as part of these guidelines. 

The Contractor should not vary from these guidelines without prior recommendation by the 
Geotechnical Consultant and the approval of the Client or his authorized representative. 
Recommendation by the Geotechnical Consultant and/or Client should not be considered to 
preclude requirements for approval by the controlling agency prior to the execution of any 
changes. 

These Standard Grading Guidelines and Standard Details may be modified and/or superseded 
by recommendations contained in the text of the preliminary geotechnlcal report and/or 
subsequent reports. 

If disputes arise out of the interpretation of these grading guidelines or standard details, the 
Geotechnical Consultant shall provide the governing Interpretation. 

DEFINITIONS OF TERMS 

ALLUVIUM - Unconsolidated soil deposits resulting from flow of water, including sediments 
deposited in river beds, canyons, flood plains, lakes, fans and estuaries. 

AS-GRADED {AS-BUILT) -The surface and subsurface conditions at completion of grading. 

BACKCUT - A temporary construction slope at the rear of earth retaining structures such as 
buttresses, shear keys, stabilization fills or retaining walls. 

BACKDRAIN - Generally a pipe and gravel or similar drainage system placed behind earth 
retaining structures such buttresses, stabilization fills, and retaining walls. 

BEDROCK - Relatively undisturbed formational rock, more or less solid, either at the surface 
or beneath superficial deposits of soil. 

BENCH - A relatively level step and near vertical rise excavated into sloping ground on which 
fill ls to be placed. 

BORROW {Import) -Any fill material hauled to the project site from off-site areas. 

BUTTRESS FILL - A fill mass, the configuration of which is designed by engineering 
calculations to retain slope conditions containing adverse geologic features. A buttress is 
generally specified by minimum key width and depth and by maximum backcut angle. A 
buttress normally contains a back-drainage system. 

CIVIL ENGINEER - The Registered Civil Engineer or consulting firm responsible for 
preparation of the grading plans, surveying and verifying as-graded topographic conditions. 

CLIENT - The Developer or his authorized representative who is chiefly in charge of the 
project. He shall have the responsibility of reviewing the findings and recommendations 
made by the Geotechnlcal Consultant and shall authorize the Contractor and/or other 
consultants to perform work and/or provide services. 
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Standard Guidelines 
for Grading Projects 

COLLUVIUM - Generally loose deposits usually found near the base of slopes and brought 
there chiefly by gravity through slow continuous downhill creep (also see Slope Wash). 

COMPACTION - Densiflcatlon of man-placed flll by mechanical means. 

CONTRACTOR - A person or company under contract or otherwise retained by the Client to 
perform demolition, grading and other site Improvements. 

DEBRIS - All products of clearing, grubbing, demolition, contaminated soil materials 
unsuitable for reuse as compacted fill and/or any other material so designated by the 
Geotechnical Consultant. 

ENGINEERING GEOLOGIST - A licensed Engineering Geologist who applies scientific 
methods, engineering and geologic principles and professional experience to the acquisition, 
interpretation and use of knowledge of materials of the earth's crust for the evaluation of 
engineering problems. Geotechnical Engineering encompasses many of the engineering 
aspects of soil mechanics, rock mechanics, geology, geophysics, hydrology and related 
sciences. 

ENGINEERED FILL - A fill of which the Geotechnical Consultant or his representative, during 
grading, has made sufficient tests to enable him to conclude that the fill has been placed in 
substantial compliance with the recommendations of the Geotechnical Consultant and the 
governing agency requirements. 

EROSION - The wearing away of the ground surface as a result of the movement of wind 
and/or water. 

EXCAVATION -The mechanical removal of earth materials. 

EXISTING GRADE - The ground surface configuration prior to grading. 

FILL- Any deposits of soil, rock, soil-rock blends or other similar materials placed by man. 

FINISH GRADE - The ground surface configuration at which time the surface elevations 
conform to the approved plan. 

GEOFABRIC - Any engineering textlle utilized in geotechnical appllcatlons including subgrade 
stabilization and filtering. 

GEOLOGIST - A representative of the Geotechnlcal Consultant educated and trained in the 
field of geology. 

GEOTECHNICAL CONSULTANT - The Geotechnical Engineering and Engineering Geology 
consulting firm retained to provide technlcal services for the project. For the purpose of these 
specifications, observations by the Geotechnlcal Consultant include observations by the Soil 
Engineer, Geotechnical Engineer, Engineering Geologist and those performed by persons 
employed by and responsible to the Geotechnical Consultants. 

GEOTECHNICAL ENGINEER - A licensed Geotechnical Engineer or Civil Engineer who applies 
scientific methods, engineering principles and professional experience to the acquisition, 
interpretation and use of knowledge of materials of the earth's crust for the evaluation of 
engineering problems. Geotechnical Engineering encompasses many of the engineering 
aspects of soil mechanics, rock mechanics, geology, geophysics, hydrology and related 
sciences. 
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Standard Guidelines 
for Grading Projects 

GRADING - Any operation consisting of excavation, fllllng or combinations thereof and 
associated operations. 

LANDSLIDE DEBRIS - Material, generally porous and of low density, produced from instability 
of natural or man-made slopes. 

MAXIMUM DENSITY - Standard laboratory test for maximum dry unit weight. Unless 
otherwise specified, the maximum dry unit weight shall be determined in accordance with 
ASTM Method of Test D 1557-09. 

OPTIMUM MOISTURE - Soil moisture content at the test maximum density. 

RELATIVE COMPACTION - The degree of compaction (expressed as a percentage) of dry unit 
weight of a material as compared to the maximum dry unit weight of the material. 

ROUGH GRADE - The ground surface configuration at which time the surface elevations 
approximately conform to the approved plan. 

SITE - The particular parcel of land where grading Is being performed. 

SHEAR KEY - Similar to buttress, however, It Is generally constructed by excavating a slot 
within a natural slope in order to stabilize the upper portion of the slope without grading 
encroaching into the lower portion of the slope. 

SLOPE - An inclined ground surface the steepness of which is generally specified as a ratio of 
horizontal:vertical (e.g., 2:1). 

SLOPE WASH - Soil and/or rock material that has been transported down a slope by action of 
gravity assisted by runoff water not confined by channels (also see Colluvium). 

SOIL- Naturally occurring deposits of sand, silt, clay, etc., or combinations thereof. 

SOIL ENGINEER - Licensed Geotechnical Engineer or Civil Engineer experienced in soil 
mechanics (also see Geotechnlcal Engineer). 

STABILIZATION FILL - A fill mass, the configuration of which is typically related to slope 
height and is specified by the standards of practice for enhancing the stability of locally 
adverse conditions. A stabilization fill ls normally specified by minimum key width and depth 
and by maximum backcut angle. A stabilization fill may or may not have a back drainage 
system specified. 

SUBDRAIN - Generally a pipe and gravel or similar drainage system placed beneath a fill in 
the alignment of canyons or former drainage channels. 

SLOUGH - Loose, non-compacted fill material generated during grading operations. 

TAILINGS- Non-engineered fill which accumulates on or adjacent to equipment haul-roads. 

TERRACE - Relatively level step constructed in the face of graded slope surface for drainage 
control and maintenance purposes. 

TOPSOIL - The presumable fertile upper zone of soil which is usually darker in color and 
loose. 

WINDROW - A string of large rocks buried within engineered fill In accordance with guidelines 
set forth by the Geotechnical Consultant. 
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OBLIGATIONS OF PARTIES 

Standard Guidelines 
for Grading Projects 

The Geotechnical Consultant should provide observation and testing services and should 
make evaluations in order to advise the Client on geotechnical matters. The Geotechnical 
Consultant should report his findings and recommendations to the Client or his authorized 
representative. 

The client should be chiefly responsible for all aspects of the project. He or his authorized 
representative has the responsibility of reviewing the findings and recommendations of the 
Geotechnlcal Consultant. He shall authorize or cause to have authorized the Contractor 
and/or other consultants to perform work and/or provide services. During grading the Client 
or his authorized representative should remain on-site or should remain reasonably 
accessible to all concerned parties In order to make decisions necessary to maintain the flow 
of the project. 

The Contractor should be responsible for the safety of the project and satisfactory completion 
of all grading and other associated operations on construction projects, including but not 
limited to, earthwork in accordance with the project plans, specifications and controlling 
agency requirements. During grading, the Contractor or his authorized representative should 
remain on-site. Overnight and on days off, the Contractor should remain accesslble. 

SITE PREPARATION 

The Client. prior to any site preparation or grading, should arrange and attend a meeting 
among the Grading Contractor, the Design Engineer, the Geotechnlcal Consultant, 
representatives of the appropriate governing authorities as well an any other concerned 
parties. All parties should be given at least 48 hours notice. 

Clearing and grubbing should consist of the removal of vegetation such as brush, grass, 
woods, stumps, trees, roots of trees and otherwise deleterious natural materials from the 
areas to be graded. Clearing and grubbing should extend to the outside of all proposed 
excavation and fill areas. 

Demolition should include removal of buildings, structures, foundations, reservoirs, utilities 
(Including underground pipelines, septic tanks, leach fields, seepage pits, cisterns, mining 
shafts, tunnels, etc.) and other man-made surface and subsurface Improvements from the 
areas to be graded. Demolition of utilities should Include proper capping and/or re-routing 
pipelines at the project perimeter and cutoff and capping of wells In accordance with the 
requirements of the governing authorities and the recommendations of the Geotechnical 
Consultant at the time of demolition. 

Trees, plants or man-made improvements not planned to be removed or demolished should 
be protected by the Contractor from damage or injury. 

Debris generated during clearing, grubbing and/or demolition operations should be wasted 
from areas to be graded and disposed off-site. Clearing, grubbing and demolition operations 
should be performed under the observation of the Geotechnical Consultant. 

The Client or Contractor should obtain the required approvals from the controlling authorities 
for the project prior, during and/or after demolition, site preparation and removals, etc. The 
appropriate approvals should be obtained prior to proceeding with grading operations. 
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SITE PROTECTION 

Standard Guidelines 
for Grading Projects 

Protection of the site during the period of grading should be the responsibility of the 
Contractor. Unless other provisions are made in writing and agreed upon among the 
concerned parties, completion of a portion of the project should not be considered to 
preclude that portion or adjacent areas from the requirements for site protection until such 
time as the entire project is complete as Identified by the Geotechnical Consultant, the Client 
and the regulating agencies. 

The Contractor should be responsible for the stability of all temporary excavations. 
Recommendations by the Geotechnical Consultant pertaining to temporary excavations (e.g., 
backcuts) are made in consideration of stability of the completed project and, therefore, 
should not be considered to preclude the responsibilities of the Contractor. 
Recommendations by the Geotechnical Consultant should not be considered to preclude 
more restrictive requirements by the regulating agencies. 

Precautions should be taken during the performance of site clearing, excavations and grading 
to protect the work site from flooding, ponding, or Inundation by poor or improper surface 
drainage. Temporary provisions should be made during the rainy season to adequately direct 
surface drainage away from and off the work site. Where low areas can not be avoided, 
pumps should be kept on hand to continually remove water during periods of rainfall. 

During periods of rainfall, plastic sheeting should be kept reasonably accessible to prevent 
unprotected slopes from becoming saturated. Where necessary during periods of rainfall, the 
Contractor should install check dams, desilting basins, riprap, sand bags or other devices or 
methods necessary to control erosion and provide safe conditions. 

During periods of rainfall. the Geotechnical Consultant should be kept informed by the 
Contractor as to the nature of remedial or preventative work being performed (e.g., pumping, 
placement of sandbags or plastic sheeting, other labor, dozing, etc.). 

Following periods of rainfall, the Contractor should contact the Geotechnical Consultant and 
arrange a walk-over of the site in order to visually assess rain related damage. The 
Geotechnical Consultant may also recommend excavations and testing in order to aid in his 
assessments. At the request of the Geotechnical Consultant, the Contractor shall make 
excavations in order to evaluate the extent of rain related damage. 

Rain related damage should be considered to include, but may not be limited to, erosion, 
silting, saturation, swelling, structural distress and other adverse conditions identified by the 
Geotechnical Consultant. Soil adversely affected should be classified as Unsuitable Materials 
and should be subject to over-excavation and replacement with compacted fill or other 
remedial grading as recommended by the Geotechnical Consultant. 

Relatively level areas, where saturated soils and/or erosion gullies exist to depths of greater 
than 1-foot, should be over-excavated to unaffected, competent material. Where less than 1-
foot in depth, unsuitable materials may be processed in-place to achieve near optimum 
moisture conditions, then thoroughly recompacted in accordance with the applicable 
specifications. If the desired results are not achieved, the affected materials should be over­
excavated, then replaced in accordance with the applicable specifications. 
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In slope areas, where saturated soil and/or erosion gullles exist to depths of greater than 1 
foot, they should be over-excavated and replaced as compacted fill In accordance with the 
applicable specifications. Where affected materials exist to depths of 1 foot or less below 
proposed finished grade, remedial grading by moisture conditioning in-place, followed by 
thorough recompaction in accordance with the applicable grading guidelines herein may be 
attempted. If the desired results are not achieved, all affected materials should be over­
excavated and replaced as compacted fill in accordance with the slope repair 
recommendations herein. As field conditions dictate, other slope repair procedures may be 
recommended by the Geotechnical Consultant. 

EXCAVATIONS 

Unsuitable Materials 

Materials which are unsuitable should be excavated under observation and recommendations 
of the Geotechnical Consultant. Unsuitable materials include, but may not be limited to, dry, 
loose, soft, wet, organic compressible natural soils and fractured, weathered, soft bedrock 
and non-engineered or otherwise deleterious fill materials. 

Material identified by the Geotechnical Consultant as unsatisfactory due to its moisture 
conditions should be over-excavated, watered or dried, as needed, and thoroughly blended to 
a uniform near optimum moisture condition (per Moisture guidelines presented herein) prior 
to placement as compacted fill. 

Cut Slopes 

Unless otherwise recommended by the Geotechnical Consultant and approved by the 
regulating agencies, permanent cut slopes should not be steeper than 2:1 (horizontal:vertical). 

If excavations for cut slopes expose loose, cohesionless, significantly fractured or otherwise 
unsuitable material, over-excavation and replacement of the unsuitable materials with a 
compacted stabilization fill should be accomplished as recommended by the Geotechnical 
Consultant. Unless otherwise specified by the Geotechnical Consultant, stabilization fill 
construction should conform to the requirements of the Standard Details. 

The Geotechnical Consultant should review cut slopes during excavation. The Geotechnical 
Consultant should be notified by the contractor prior to beginning slope excavations. 

If, during the course of grading, adverse or potentially adverse geotechnical conditions are 
encountered which were not anticipated in the preliminary report, the Geotechnical 
Consultant should explore, analyze and make recommendations to treat these problems. 

When cut slopes are made in the direction of the prevailing drainage, a non-erodible diversion 
swale (brow ditch) should be provided at the top-of-cut. 

Pad Areas 

All lot pad areas, Including side yard terraces, above stabilization fills or buttresses should be 
over-excavated to provide for a minimum of 3-feet (refer to Standard Details) of compacted 
fill over the entire pad area. Pad areas with both fill and cut materials exposed and pad areas 
containing both very shallow (less than 3-feet) and deeper fill should be over-excavated to 
provide for a uniform compacted fill blanket with a minimum of 3-feet in thickness (refer to 
Standard Details). 
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Cut areas exposing significantly varying material types should also be over-excavated to 
provide for at least a 3-foot thick compacted fill blanket. Geotechnical conditions may require 
greater depth of over-excavation. The actual depth should be delineated by the Geotechnical 
Consultant during grading. 

For pad areas created above cut or natural slopes, positive drainage should be established 
away from the top-of-slope. This may be accomplished utilizing a berm and/or an appropriate 
pad gradient. A gradient In soil areas away from the top-of-slopes of 2 percent or greater is 
recommended. 

COMPACTED FILL 

All fill materials should be compacted as specified below or by other methods specifically 
recommended by the Geotechnical Consultant. Unless otherwise specified, the minimum 
degree of compaction (relative compaction) should be 90 percent of the laboratory maximum 
density. 

Placement 

Prior to placement of compacted fill, the Contractor should request a review by the 
Geotechnical Consultant of the exposed ground surface. Unless otherwise recommended, 
the exposed ground surface should then be scarified (6-inches minimum), watered or dried as 
needed, thoroughly blended to achieve near optimum moisture conditions, then thoroughly 
compacted to a minimum of 90 percent of the maximum density. The review by the 
Geotechnlcal Consultant should not be considered to preclude requirements of inspection 
and approval by the governing agency. 

Compacted fill should be placed in thin horizontal lifts not exceeding 8-inches in loose 
thickness prior to compaction. Each lift should be watered or dried as needed, thoroughly 
blended to achieve near optimum moisture conditions then thoroughly compacted by 
mechanical methods to a minimum of 90 percent of laboratory maximum dry density. Each 
lift should be treated in a like manner until the desired finished grades are achieved. 

The Contractor should have suitable and sufficient mechanical compaction equipment and 
watering apparatus on the job site to handle the amount of fill being placed in consideration 
of moisture retention properties of the materials. If necessary, excavation equipment should 
be "shut down" temporarily in order to permit proper compaction of fills. Earth moving 
equipment should only be considered a supplement and not substituted for conventional 
compaction equipment. 

When placing fill in horizontal lifts adjacent to areas sloping steeper than 5:1 
(horizontal:vertical), horizontal keys and vertical benches should be excavated Into the 
adjacent slope area. Keying and benching should be sufficient to provide at least 6-foot wide 
benches and minimum of 4-feet of vertical bench height within the firm natural ground, firm 
bedrock or engineered compacted fill. No compacted fill should be placed in an area 
subsequent to keying and benching until the area has been reviewed by the Geotechnlcal 
Consultant. 

Material generated by the benching operation should be moved sufficiently away from the 
bench area to allow for the recommended review of the horizontal bench prior to placement 
of fill. Typical keying and benching details have been included within the accompanying 
Standard Details. 
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Within a single fill area where grading procedures dictate two or more separate fills, 
temporary slopes (false slopes) may be created. When placing fill adjacent to a false slope, 
benching should be conducted in the same manner as above described. At least a 3-foot 
vertical bench should be established within the firm core of adjacent approved compacted fill 
prior to placement of additional fill. Benching should proceed in at least 3-foot vertical 
increments until the desired finished grades are achieved. 

Fill should be tested for compliance with the recommended relative compaction and moisture 
conditions. Field density testing should conform to ASTM Method of Test D 1556-07, and/or 
D 6938-10. Tests should be provided for about every 2 vertical feet or 1,000 cubic yards of fill 
placed. Actual test intervals may vary as field conditions dictate. Fill found not to be in 
conformance with the grading recommendations should be removed or otherwise handled as 
recommended by the Geotechnlcal Consultant. 

The Contractor should assist the Geotechnical Consultant and/or his representative by 
digging test pits for removal determinations and/or for testing compacted fill. 

As recommended by the Geotechnical Consultant, the Contractor should "shut down" or 
remove grading equipment from an area being tested. 

The Geotechnical Consultant should maintain a plan with estimated locations of field tests. 
Unless the client provides for actual surveying of test locations, the estimated locations by the 
Geotechnlcal Consultant should only be considered rough estimates and should not be 
utilized for the purpose of preparing cross sections showing test locations or In any case for 
the purpose of after-the-fact evaluating of the sequence of fill placement. 

Moisture 

For field testing purposes, "near optimum" moisture will vary with material type and other 
factors including compaction procedures. "Near optimum" may be specifically recommended 
in Preliminary Investigation Reports and/or may be evaluated during grading. 

Prior to placement of additional compacted fill following an overnight or other grading delay, 
the exposed surface or previously compacted fill should be processed by scarification, 
watered or dried as needed, thoroughly blended to near-optimum moisture conditions, then 
recompacted to a minimum of 90 percent of laboratory maximum dry density. Where wet or 
other dry or other unsuitable materials exist to depths of greater than 1 foot, the unsuitable 
materials should be over-excavated. 

Following a period of flooding, rainfall or overwaterlng by other means, no additional fill 
should be placed until damage assessments have been made and remedial grading 
performed as described herein. 

Fm Material 

Excavated on-site materials which are acceptable to the Geotechnical Consultant may be 
utilized as compacted flll, provided trash, vegetation and other deleterious materials are 
removed prior to placement. 

Where import materials are required for use on-site, the Geotechnical Consultant should be 
notified at least 72 hours in advance of Importing, in order to sample and test materials from 
proposed borrow sites. No Import materials should be delivered for use on-site without prior 
sampling and testing by Geotechnlcal Consultant. 
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Standard Guidelines 
for Grading Projects 

Where oversized rock or similar Irreducible material is generated during grading, it is 
recommended, where practical, to waste such material off-site or on-site in areas designated 
as "nonstructural rock disposal areas". Rock placed in disposal areas should be placed with 
sufficient fines to fill voids. The rock should be compacted in lifts to an unyielding condition. 
The disposal area should be covered with at least 3 feet of compacted fill which is free of 
oversized material. The upper 3 feet should be placed in accordance with the guidelines for 
compacted fill herein. 

Rocks a inches in maximum dimension and smaller may be utilized within the compacted fill, 
provided they are placed in such a manner that nesting of the rock is avoided. Fill should be 
placed and thoroughly compacted over and around all rock. The amount of rock should not 
exceed 40 percent by dry weight passing the ¾-Inch sieve size. The 12-inch and 40 percent 
recommendations herein may vary as field conditions dictate. 

During the course of grading operations, rocks or similar irreducible materials greater than 8-
lnches maximum dimension (oversized material) may be generated. These rocks should not 
be placed within the compacted fill unless placed as recommended by the Geotechnical 
Consultant. 

Where rocks or similar Irreducible materials of greater than 8 inches but less than 4 feet of 
maximum dimension are generated during grading, or otherwise desired to be placed within 
an engineered fill, special handling In accordance with the accompanying Standard Details is 
recommended. Rocks greater than 4 feet should be broken down or disposed off-site. Rocks 
up to 4 feet maximum dimension should be placed below the upper 10 feet of any fill and 
should not be closer than 20-feet to any slope face. These recommendations could vary as 
locations of improvements dictate. Where practical, oversized material should not be placed 
below areas where structures or deep utilities are proposed. 

Oversized material should be placed in windrows on a clean, over-excavated or unyielding 
compacted fill or firm natural ground surface. Select native or imported granular soil (S.E. 30 
or higher) should be placed and thoroughly flooded over and around all windrowed rock, 
such that voids are filled. Windrows of oversized material should be staggered so that 
successive strata of oversized material are not in the same vertical plane. 

It may be possible to dispose of Individual larger rock as field conditions dictate and as 
recommended by the Geotechnical Consultant at the time of placement. Material that is 
considered unsuitable by the Geotechnical Consultant should not be utilized In the compacted 
fil I. 

During grading operations, placing and mixing the materials from the cut and/or borrow 
areas may result in soil mixtures which possess unique physical properties. Testing may be 
required of samples obtained directly from the fill areas in order to verify conformance with 
the specifications. Processing of these additional samples may take two or more working 
days. The Contractor may elect to move the operation to other areas within the project, or 
may continue placing compacted fill pending laboratory and field test results. Should he elect 
the second alternative, fill placed is done so at the Contractor's risk. 

Any fill placed in areas not previously reviewed and evaluated by the Geotechnical 
Consultant, and/or in other areas, without prior notification to the Geotechnical Consultant 
may require removal and recompaction at the Contractor's expense. Determination of over­
excavations should be made upon review of field conditions by the Geotechnical Consultant. 
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Fm Slopes 

Standard Guidelines 
for Grading Projects 

Unless otherwise recommended by the Geotechnical Consultant and approved by the 
regulating agencies, permanent fill slopes should not be steeper than 2:1 (horizontal to 
vertical). 

Except as specifically recommended otherwise or as otherwise provided for In these grading 
guidelines (Reference Fill Materials), compacted fill slopes should be overbuilt and cut back to 
grade, exposing the firm, compacted fill Inner core. The actual amount of overbuilding may 
vary as field conditions dictate. If the desired results are not achieved, the existing slopes 
should be over-excavated and reconstructed under the guidelines of the Geotechnical 
Consultant. The degree of overbuilding shall be increased until the desired compacted slope 
surface condition is achieved. Care should be taken by the Contractor to provide thorough 
mechanical compaction to the outer edge of the overbuilt slope surface. 

Although no construction procedure produces a slope free from risk of future movement, 
overfilling and cutting back of slope to a compacted inner core is, given no other constraints, 
the most desirable procedure. Other constraints, however, must often be considered. These 
constraints may include property line situations, access, the critical nature of the development 
and cost. Where such constraints are Identified, slope face compaction may be attempted by 
conventional construction procedures including back rolling techniques upon specific 
recommendation by the Geotechnlcal Consultant. 

As a second-best alternative for slopes of 2:1 (horizontal to vertical) or flatter, slope 
construction may be attempted as outlined herein. Fill placement should proceed in thin lifts, 
(i.e., 6 to 8-inch loose thickness). Each lift should be moisture conditioned and thoroughly 
compacted. The desired moisture condition should be maintained and/or reestablished, 
where necessary, during the period between successive lifts. Selected lifts should be tested 
to ascertain that desired compaction Is being achieved. Care should be taken to extend 
compactive effort to the outer edge of the slope. Each lift should extend horizontally to the 
desired finished slope surface or more as needed to ultimately establish desired grades. 
Grade during construction should not be allowed to roll off at the edge of the slope. It may be 
helpful to elevate slightly the outer edge of the slope. 

Slough resulting from the placement of Individual lifts should not be allowed to drift down 
over previous lifts. At intervals not exceeding 4 feet in vertical slope height or the capability 
of available equipment, whichever Is less, fill slopes should be thoroughly backrolled utilizing 
a conventional sheeps foot-type roller. Care should be taken to maintain the desired moisture 
conditions and/or reestablishing same as needed prior to backrolling. Upon achieving final 
grade, the slopes should again be moisture conditioned and thoroughly backrolled. The use 
of a side-boom roller will probably be necessary and vibratory methods are strongly 
recommended. Without delay, so as to avoid (if possible) further moisture conditioning, the 
slopes should then be grid-rolled to achieve a relatively smooth surface and uniformly 
compact condition. 

In order to monitor slope construction procedures, moisture and density tests will be taken at 
regular intervals. Failure to achieve the desired results will likely result In a recommendation 
by the Geotechnical Consultant to over-excavate the slope surfaces followed by 
reconstruction of the slopes utilizing overfilling and cutting back procedures and/or further 
attempt at the conventional backrolllng approach. Other recommendations may also be 
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provided which would be commensurate with field conditions. 

Standard Guidelines 
for Grading Projects 

Where placement of fill above a natural slope or above a cut slope is proposed, the fill slope 
configuration as presented in the accompanying Standard Details should be adopted. 

For pad areas above fill slopes, positive drainage should be established away from the top-of­
slope. This may be accomplished utilizing a berm and pad gradients of at least 2 percent in 
soil areas. 

Off-Site Fill 

Off-site fill should be treated in the same manner as recommended in these specifications for 
site preparation, excavation, drains, compaction, etc. 

Off-site canyon fill should be placed in preparation for future additional fill, as shown In the 
accompanying Standard Details. 

Off-site fill subdrains temporarily terminated (up canyon) should be surveyed for future 
relocation and connection. 

DRAINAGE 

Canyon subdrain systems specified by the Geotechnical Consultant should be installed in 
accordance with the Standard Details. 

Typical subdrains for compacted fill buttresses, slope stabilization or sidehill masses, should 
be installed in accordance with the specifications of the accompanying Standard Details. 

Roof, pad and slope drainage should be directed away from slopes and areas of structures to 
suitable disposal areas via non-erodible devices (i.e., gutters, downspouts, concrete swales). 

For drainage over soil areas immediately away from structures (i.e., within 4 feet), a minimum 
of 4 percent gradient should be maintained. Pad drainage of at least 2 percent should be 
maintained over soil areas. Pad drainage may be reduced to at least 1 percent for projects 
where no slopes exist, either natural or man-made, or greater than 10-feet in height and 
where no slopes are planned, either natural or man-made, steeper than 2:1 (horizontal to 
vertical slope ratio). 

Drainage patterns established at the time of fine grading should be maintained throughout 
the life of the project. Property owners should be made aware that altering drainage patterns 
can be detrimental to slope stability and foundation performance. 

STAKING 

In all fill areas, the fill should be compacted prior to the placement of the stakes. This 
particularly is important on fill slopes. Slope stakes should not be placed until the slope is 
thoroughly compacted (backrolled). If stakes must be placed prior to the completion of 
compaction procedures, it must be recognized that they will be removed and/or demolished 
at such time as compaction procedures resume. 

In order to allow for remedial grading operations, which could include over-excavations or 
slope stabilization, appropriate staking offsets should be provided. For finished slope and 
stabilization backcut areas, we recommend at least a 10-feet setback from proposed toes and 
tops-of-cut. 
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SLOPE MAINTENANCE 

Landscape Plants 

Standard Guidelines 
for Grading Projects 

In order to enhance surficial slope stability, slope planting should be accomplished at the 
completion of grading. Slope planting should consist of deep-rooting vegetation requiring 
little watering. Plants native to the southern California area and plants relative to native 
plants are generally desirable. Plants native to other semi-arid and arid areas may also be 
appropriate. A Landscape Architect would be the best party to consult regarding actual types 
of plants and planting configuration. 

Irrigation 

Irrigation pipes should be anchored to slope faces, not placed in trenches excavated into 
slope faces. 

Slope Irrigation should be minimized. If automatic timing devices are utilized on Irrigation 
systems, provisions should be made for interrupting normal irrigation during periods of 
rainfall. 

Though not a requirement, consideration should be given to the installation of near-surface 
moisture monitoring control devices. Such devices can aid in the maintenance of relatively 
uniform and reasonably constant moisture conditions. 

Property owners should be made aware that overwaterlng of slopes is detrimental to slope 
stability. 

Maintenance 
Periodic Inspections of landscaped slope areas should be planned and appropriate measures 
should be taken to control weeds and enhance growth of the landscape plants. Some areas 
may require occasional replanting and/or reseeding. 

Terrace drains and down drains should be periodically inspected and maintained free of 
debris. Damage to drainage improvements should be repaired immediately. 

Property owners should be made aware that burrowing animals can be detrimental to slope 
stability. A preventative program should be established to control burrowing animals. 

As a precautionary measure, plastic sheeting should be readily available, or kept on hand, to 
protect all slope areas from saturation by periods of heavy or prolonged rainfall. This 
measure is strongly recommended, beginning with the period of time prior to landscape 
planting. 

Repairs 

If slope f allures occur, the Geotechnical Consultant should be contacted for a field review of 
site conditions and development of recommendations for evaluation and repair. 

If slope failures occur as a result of exposure to periods of heavy rainfall, the failure area and 
currently unaffected areas should be covered with plastic sheeting to protect against 
additional saturation. 

In the accompanying Standard Details, appropriate repair procedures are illustrated for 
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Standard Guidelines 
for Grading Projects 

superficial slope failures (I.e., occurring typically within the outer 1 foot to 3 feet of a slope 
face). 

TRENCH BACKFILL 

Utility trench backfill should, unless otherwise recommended, be compacted by mechanlcal 
means. Unless otherwise recommended, the degree of compaction should be a minimum of 
90 percent of the laboratory maximum density. 

Backfill of exterior and interior trenches extending below a 1 :1 projection from the outer edge 
of foundations should be mechanically compacted to a minimum of 90 percent of the 
laboratory maximum density. 

In cases where clean granular materials are proposed for use in lieu of native materials or 
where flooding or jetting Is proposed, the procedures should be considered subject to review 
by the Geotechnical Consultant. 

Clean Granular backfill and/or bedding are not recommended in slope areas unless provisions 
are made for a drainage system to mitigate the potential build-up of seepage forces. 

STATUS OF GRADING 

Prior of proceeding with any grading operation, the Geotechnical Consultant should be 
notified at least two working days In advance in order to schedule the necessary observation 
and testing services. 

Prior to any significant expansion or cut back in the grading operation, the Geotechnlcal 
Consultant should be provided with adequate notice (i.e., two days) In order to make 
appropriate adjustments in observation and testing services. 

Following completion of grading operations and/or between phases of a grading operation, 
the Geotechnlcal Consultant should be provided with at least two working days notice In 
advance of commencement of additional grading operations. 
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TYPICAL STABILIZATION FILL DETAIL 
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15' MINIMUM 

4" DIAMETER PERFORATED 
PIPE BACKDRAIN 

4" DIAMETER NON-PERFORATED 
PIPE LATERAL DRAIN 

SLOPE PER PLAN 

KEY-DIMENSION PER SOILS ENGINEER 

TYPICAL BUTTRESS FILL DETAIL 
NOTTO SCALE 

FIGURE2 



NATURAL GROUND 

... 
... . . . 

PROVIDE BACKDRAIN PER 
BACKDRAIN DETAIL. AN ADDITIONAL 
BACKDRAIN AT MID-SLOPE WILL BE 
REQURED FOR BACK SLOPES IN EXCESS 
OF 40 FEET HIGH. LOCATIONS OF 
BACKDRAINS AND OUTLETS PER SOILS 
ENGINEER AND/OR ENGINEERING 
GEOLOGIST DURING GRADING. 

COMPACTED FILL 

BASE WIDTH •w• DETERMINED 
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NOTTO SCALE 

FIGURE3 



2D'MAX, r 

OVERBURDEN 
(CREEP-PRONE) 

DAYLIGHT LINE 

FINISH PAO 

I 
- =--~OVER-EXCAVATE 3' ANO -
REPLACE WITH COMPACTED FILL=~ -

/,:•;:-

_A'---', , ..... .J so~,~o BEDROCK 

::k···········:·k· TYPICAL BENCHING 

DAYLIGHT SHEAR KEY DETAIL 
NOTTO SCALE 

FIGURE4 



BENCHING FILL OVER NATURAL 

O' TYPICAL 
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NOTTO SCALE 

FIGURE 5 



3 FT" MINIMUM PER LINEAL FOOT 
APPROVED FILTER ROCK" 

A 

2% MINIMUM GRADIENT 

A 

COMPACTED FILL 

4" MINIMUM APPROVED 
PERFORATED PIPE•• 
(PERFORATIONS DOWN) 
MINIMUM 2% GRADIENT 
TO OUTLET 

BENCH INCLINED 
TOWARD DRAIN 

4" MINIMUM DIAMETER 
SOLID OUTLET PIPE 
SPACING PER SOIL 
ENGINEER REQUIREMENTS 
DURING GRADING 

TYPICAL BENCHING 

DETAIL A-A 

··1 
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·-.~}:. 
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specifications or approved equal. 
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BACKFILL 
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/ TEMPORARY FILL LEVEL 
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.. APPROVED PIPE TYPE 

Schedule 40 polyvinyl chloride 
(P.V.C.) or approved equal. 
Min. crush strength 1000 PSI. 

TYPICAL BACKDRAIN DETAIL 
NOTTO SCALE 

FIGURE6 



Finish surface slope ----

3 ft3 Min per lineal foot approved filter rock* ----"\, 
Compacted fill 

T-Connection ---. 
(see detail) 

12• Min wide noteh cut into 
benches at a 2:1 slope. 
Filled with approved filter rock* 

A' 

2% Min Gradient ---
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during grading 
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90-100 
40-100 
25-40 
5-15 
0-7 
0-3 

•• Approved pipe type: 
Schedule 40 polyvinyl chloride 
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BACKDRAIN DETAIL (GEOFABRIC) 

FIGURE7 



SEE DETAIL BELOW 

9 FT3 MINIMUM PER LINEAR FOOT 
OF APPROVED FILTER ROCK• 

DETAIL 

REMOVE UNSUITABLE MATERIAL 

~ 
INCLINE TOWARD DRAIN 

4" DIAMETER MINIMUM APPROVED 
PERFORATED PIPE .. 
(PERFORATIONS DOWN) 

... ...... ?:. 

j 6" FILTER MATERIAL BEDDING 

·L ...... ..1 o· ·········_..l_ ·····='i,: • 
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3/8" 40-100 
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No.30 5-15 
No.50 0-7 
No.200 0-3 

.. APPBOYEP PIPE TYPE 

Schedule 40 polyvinyl chloride 
(P.V.C.) or approved equal. 
Min. crush strength 1000 PS I. 

Pipe diameter to meet hte following 
criteria. Subject to field review based 
on actual geotechnical conditions 
encountered during grading. 
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a· 
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REMOVE UNSUITABLE MATERIAL 

SEE DETAIL BELOW 

9 FP MINIMUM PER LINEAL FOOT 
OF APPROVED FILTER ROCK• 

~ 
INCLINE TOWARD DRAIN 

TRENCH DETAIL 

OPTI_ONAL V-DITCH DETA.lL 
SUPAC 5-P FABRIC OR 
APPROVED EQUAL 

SUPAC 8-P FABRIC 
OR APPROVED EQUAL 

6" MINIMUM OVERLAP 

.. , 24" . . 

I MINIMUM 
-J.. ......... 24· .......... ··L 
... MINIMUM ... 

9 FP MINIMUM PER LINEAL FOOT 
OF APPROVED FILTER ROCK• 

.. ~· ........ . 
60° TO 90° 

• Drainage material to meet following 
specifications or approved equal. 

~ %. Passing 
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1· 5-40 
3/4" 0-17 
3/8" 0-7 
No.200 0-3 

ADD MINIMUM 4" DIAMETER 
APPROVED PERFORATED 
PIPE WHEN GRADIENT IS 
LESS THAN 2% 

APPROVED PIPE TO BE SCHEDULE 
40 POLY-VINYL-CHLORIDE (P.V.C.) 
OR APPROVED EQUAL. MINIMUM 
CRUSH STRENGTH 1000 psi. 

GEOFABRIC SUBDRAIN 
NOTTO SCALE 

FIGURE9 



FINAL NATURAL SLOPE 
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NOTTO SCALE 

FIGURE 10 



REMOVE ALL TOPSOIL, COLLUVIUM 
AND CREEP MATERIAL FROM TRANSITION 

CUT/FILL CONTACT 
SHOWN ON GRADING 
PLAN 

CUT/FILL CONTACT 
SHOWN ON "AS-BUILT" 

NATURAL TOPOGRAPHY 

CUT SLOPE* 

NOTE: 
CUT SLOPE PORTION SHALL BE MADE 
PRIOR TO PLACEMENT OF FILL 

FILL 

BEDROCK OR APPROVED 
FOUNDATION MATERIAL 

FILL SLOPE ABOVE CUT SLOPE DETAIL 
NOTTO SCALE 

FIGURE 11 



CUTLOT 

UNWEATHERED BEDROCK 

CUT/FILL LOT (TRANSITIQN} 

TRANSITION LOT DETAIL 
NOTTO SCALE 

5' . ·· .. l 

OVEREXCAVATE AND 
REGRADE 

OVEREXCAVATE AND 
REGRADE 

FIGURE 12 
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