




















































































































































PROJECT NO. 0 l 549-02-04A 

BORING B 1 >- w Zw" >- " (!) I- Ou• I-" w~ 0 (C 
DEPTH ...J 3 SOIL Hzl- H. ...... 

IN SAMPLE 0 Cl CLASS 
I- a:U.. <nu.. =>1-

NO. :I: z ELEV. (MSL) 331 DA TE COMPLETED 11L19L92 <I:1-' z. 1-z 
FEET I- :, (USCS) 

~(1)(1) Wu cnw 
H 0 I-H3 o. H1-...J wU>o >-a.. Oz EQUIPMENT BEAVER RIG Zw...J (!) 

~~!:! ...... :Co 
0 u 

MATERIAL DESCRIPTION - 0 : 
: 
: .. FILL - - : 

Medium dense, slightly moist, mottled orangish- -: 
SM : brown and light tan, Silty, fine to medium : 

2 
: SAND. trace clay - -

1: 

-Bl-1 17 108.8 7.8 

- - -. . 

- 4 -
Bl-2 I LINDAVISTAFORMATION 

78/8" 102.8 5.4 

- - Very dense, slightly moist, orangish brown, -SM Silty, fine to medium SANDSTONE 
- 6 - I -Bl-3 50/5" 

BORING TERMINATED AT 6.5 FEET 

Figure A-1 Log of Boring B 1, page 1 of 1 IDECA 

SAMPLE SYMBOLS ... SAMPLING UNSUCCESSFUL IJ ... STANDARD PENETRATION TEST ... DRIVE SAMPLE (UNDISTURBED) 

... DISTURBED OR BAG SAMPLE ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE 

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE 
DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. 



PROJECT NO O l 549-02-04A 
0:: BORING B 2 >- LU Zw""' >- ...... 

(.!) I- Ou• I-""' LUX 0 <C 
DEPTH ...J :I SOIL Hzl- H. 0:: '-' 

IN SAMPLE 0 □ CLASS 
I- <CLL (l)LL =>1-

NO. :x: z ELEV. (MSL) 331 DA TE COMPLETED 11L19L92 <C1-' z. t-z 
FEET I- :::> (USCS) 

0::(/)(/) Wu (/)w 
H 0 1-H::J: c. H1-
...J 0:: W(l)O >-a.. Oz 

(.!) EQUIPMENT BEAVER RIG Zw-1 
~ o::e 0:: '-' :Co 

C u 

MATERIAL DESCRIPTION 
>-- 0 : ; 

: : FILL : : 
: : .. Loose to medium dense, slightly moist, light ~ >-- - : : 
: : . . SM orange-tan, Silty, fine to medium SAND 
: : . . 
: : .. - 2 -

I 

: : '-
B2-l :: : . . 12 108.3 11.4 

... - '-. . 
' : 
: : -Becomes very dense, moist, mottled, with • : : . . - 4 -

I

. : : light brown at 3.5 feet -
B2-2 . : : 55 117.3 7.7 . : : 

. : : - - . : : '-
• : : 
. : : 

: : ... 6 - : : ~ . : : 
• : : 
• : : . . 

- - : : : 

B2- 3 I ,. ·;1· j:; SM 90/9" :: : : LINDAVISTAFORMATION 
I Very dense, slightly moist, mottled, orange I and gray, Silty, fine to medium SANDSIQNE 

BORING TERMINATED AT 7.5 FEET 

Figure A-2 Log of Boring B 2, page 1 of 1 IDECA 

SAMPLE SYMBOLS D ... SAMPLING UNSUCCESSFUL IJ ... STANDARD PENETRATION TEST ■ ... DRIVE SAMPLE (UNDISTURBED) 

~ ... DISTURBED OR BAG SAMP LE ~ ... CHUNK SAMPLE ~ ... WATER TABLE OR SEEPAGE 

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE 
DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. 

------------



PROJECT NO. 01549-02-04A 
0:: BORING B 3 >- w 

Zw"' >- "' (!) I- Ou• I-"' wX 0 <J: DEPTH _J 3 SOIL Hzl- H. o::'"" 
IN SAMPLE 0 Cl CLASS 

I- <J:LL (l)LL ::,I-
NO. :c z ELEV. (MSL) 330 DA TE COMPLETED 11L19L92 <I:1-' z. 1-z 

FEET I- ::::, 0::(1)(1) Wu U>w H 0 (USCS) 1-H:I Cl • H1-
_J 0:: W(l)O >-a.. Oz EQUIPMENT BEAVER RIG Zw_l (!) 

~o::e o::'"" I:o 
Cl u 

MATERIAL DESCRIPTION .... 0 GM CLASS 2 AGGREGATE BASE - 5 inches 
.... - I il

1l1 LINDAVISTAFORMATION 
~30/6" B3-l : : : SM Very dense, slightly moist, mottled orange 

brown and light tan, Silty, fine to medium I SANQSTQNE 
BORING TERMINATED AT 1.5 FEET 

Figure A-3 Log of Boring B 3, page 1 of 1 IDECA 

SAMPLE SYMBOLS □ ... SAMPLING UNSUCCESSFUL 
~ ... DISTURBED OR BAG SAMPLE 

IJ ... STANDARD PENETRATION TEST ■ ... DRIVE SAMPLE (UNDISTURBED) 

§! ... CHUNK SAMPLE ~ ... WATER TABLE OR SEEPAGE 

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE 
DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. 

------- -------·-------- ----, 



PROJECT NO 01549-02-04A 
0:: BORING B 4 >- w 

Zw'"' >- " (.!) I-
Ou• I-" w~ 0 <C DEPTH J 3 SOIL Hzl- H. 0:: '-' 

SAMPLE 0 D 1-<CLL (/)LL :::>1-IN :c z CLASS ELEV. (MSL) 331 DA TE COMPLETED 11L19L92 <I:1-' z. 1-z NO. I- :::, 0:: (/)(/) Wu (/)w FEET H 0 (USCS) I-H3 □. H1-J 0:: W(l)O >-a.. Oz EQUIPMENT HAND EXCAVATED ZwJ (.!) 

~ o::e:! 0:: '-' :Co 
□ u 

MATERIAL DESCRIPTION .... 0 I GM CLASS 2 AGGREGATE BASE - 5 inches 
B4-1 

1:1! I'll' 
SM LINDAVISTAFORMATION ~ - : ' 1 -

! i Very dense, slightly moist, mottled orangish-
brown and light tan, Silty, fine to medium I SANDSIQNE 

BORING TERMINATED AT 1.5 FEET 

-

1, 
1, 

Figure A-4 Log of Boring B 4, page 1 of 1 IDECA 

SAMPLE SYMBOLS □ ... SAMPLING UNSUCCESSFUL IJ ... STANDARD PENETRATION TEST ■ ... DRIVE SAMPLE (UNDISTURBED) 

~ ... DISTURBED OR BAG SAMPLE ~ ... CHUNK SAMPLE ]!'. ... WATER TABLE OR SEEPAGE 

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE 
DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. 



PROJECT NO. 0 l 549-02-04A 
0:: BORING B 5 >- w Zw'"' >- " (.!) f-

Ou • f-'"' w~ 0 <C DEPTH ...J :3: SOIL Hzf- H. 0::"" 

IN SAMPLE 0 D CLASS 
f- <I: LL. ~LL. ::::>f-:c z ELEV. (MSL) 334 DA TE COMPLETED 11L19L92 <J: f-" NO. 0:: (I)(/) w· f-z 

FEET f- ::::> (USCS) □~ cnw 
H 0 f-H:3: Hf-...J 0:: WcnO >-a.. Oz 

(.!) EQUIPMENT BEAVER RIG Zw...J 
~o::~ a::'"' :E:o 

D (.) 

MATERIAL DESCRIPTION 
- 0 : : 

: : SM FILL : : 
Loose, slightly moist, Silty, fine SA.N12 - - : . 

BS-I IJl i ! ; SM LINDAVISTAFORMATION 50/6" 111.5 6.6 
Very dense, slightly moist, gray-tan, Silty, I fine SANDSIQNE 

BORING TERMINATED AT 1.5 FEET 

Figure A-5 Log of Boring B 5, page 1 of 1 1DEcA 

SAMPLE SYMBOLS O ... SAMPLING UNSUCCESSFUL 
~ ... DISTURBED OR BAG SAMPLE 

I] ... STANDARD PENETRATION TEST ■ ... DRIVE SAMPLE (UNDISTURBED) 

~ ... CHUNK SAMPLE Y ... WATER TABLE OR SEEPAGE 

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE 
DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. 



PROJECT NO. 01549-02-04A 
0:: BORING B 6 >- w Zw'"' >- " U) ..... 

0 <I: Ou• 1-,.., w~ 
DEPTH _J 3 SOIL Hzl- H. 0:: '-' 

IN SAMPLE 0 0 CLASS 
I- <I: LL U>LL ::::>._ 

NO. :::c z ELEV. (MSL) 336 DA TE COMPLETED 11L19L92 
<I:1-'\. z. 1-z 

FEET ..... ::::) (USCS) 
0:: (/) (/) Wu (/)LIJ 

H 0 I-H3 □. HI-
_J 0:: LIJ (/)0 >-a.. Oz 

U) EQUIPMENT BEAVER RIG Zw-..J 
~o::e 0:: '-' :Co 

□ u 
MATERIAL DESCRIPTION - 0 : : 

FILL 
- - Medium dense, moist, brown and gray, Silty, >-

SM fine to medium SAND; some sandstone chunks 
.... 2 -

I 
(gravel size) in fill -B6-l -Interbeds of stiff, moist, mottled gray and 31 111.0 9.1 

: 
brown, fine sandy silt (SM/ML) - - -

.... 4 - .... 

. . 
.... -

I 
-B6-2 : 25 112.1 10.6 

. . 
.... 6 - ,--

.... - -
- 8 - : >-

- -

I 
,--

B6-3 . . 40 108.7 17 .1 
-Some siltstone chunks (gravel size) in fill - 10 - at 9.5 feet >-

- - >-

.... 12 - -

.... -

I 
.. 

>-
B6-4 . . 

30 114.3 9.5 
- Trace organics at 13.5 feet - 14 - >-

--------------------------------------B6-5 r .. - - .. Medium dense, moist, brown, Silty, fine to ,--
SM 

medium SAND. .. 
.... 16 - [ >-

B6-6 27 112.4 5.0 
r : : 

.... - : : .. 
LINDAVISTAFORMATION >-

: : 
: : Medium dense, slightly moist, orange brown, : : 

18 
: : Silty, fine to coarse SANDSTONE - - : : >-
: : SM 

• : : 
: : 

.... - . : : >-
• : : 
. : : 

: : 
: . 

Figure A-6 Log of Boring B 6, page 1 of 2 IDECA 

SAMPLE SYMBOLS □ ... SAMPLING UNSUCCESSFUL IJ ... STANDARD PENETRATION TEST ■ ... DRIVE SAMPLE (UNDISTURBED) 

~ ... DISTURBED OR BAG SAMPLE ~ ... CHUNK SAMPLE I ... WATER TABLE OR SEEPAGE 

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE 
DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. 



PROJECT NO. 0 l 549-02-04A 
0:: BORING B 6 >- LJ.J 

Zw"' >- "' (!) I- Ou• I-"' LJ.J~ 0 <I: DEPTH ..J 3 SOIL Hzl- H. 0:: '-' 

IN SAMPLE 0 □ CLASS 
I- <I: LL U>LL =>1-

NO. ::x: z ELEV. (MSL) 336 DA TE COMPLETED 11Ll9L92 <I:1-'- z. 1-z 
FEET I- :::> (USCS) 

0:: (/)(/) Wu (/)LJ.J 
H 0 I-H3 □. H1-
..J 0:: LJ.J(/)0 >-a.. Oz 

(!) EQUIPMENT BEAVER RIG Zw..J 
~o::e 0:: '-' :Co 

□ u 

MATERIAL DESCRIPTION 
- 20 .. 

. . 

.. Medium dense, slightly moist, orange brown, - - Silty, fine to coarse SANDSTONE f-

(Continued) 
.... 22 - -.. 

.... - f-. . 

.... 24 - -Very dense, slightly moist, orange-tan, -
B6-7 .... I: silty, fine to coarse sandstone at 24 feet 50/5" 113.6 4.3 

BORING TERMINATED AT 25 FEET 

Figure A-7 Log of Boring B 6, page 2 of 2 IDEcA 

SAMPLE SYMBOLS □ ... SAMPLING UNSUCCESSFUL 
l&J ... DISTURBED OR BAG SAMPLE 

[] ... STANDARD PENETRATION TEST ■ ... DRIVE SAMPLE (UNDISTURBED) 

~ ... CHUNK SAMPLE Y ... WATER TABLE OR SEEPAGE 

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE 
DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. 

L ___ _ 



PROJECT NO O 1549-02-04A 
a::: BORING B 7 >- w zw,-.. >- ,.... 

(!) I- Ou• I-,.... w~ 0 (J: 
DEPTH _J :3: SOIL Hzl- H. a:::'-' 

IN SAMPLE 0 Cl CLASS 
I- <J:LL (l)LL =>1-:::c z ELEV. (MSL) 337 DA TE COMPLETED 11LJ9L92 
<J: I-"- z. 1-z NO. I- ::J 0:: (I) (I) Wu (l)w FEET H 0 (USCS) 1-H:3: o. H1-

_J a::: w(l)o 
>-0.. Oz EQUIPMENT BEAVER RIG Zw..J (!) 

~o::e 0:: '-' E:o 
0 u 

MATERIAL DESCRIPTION ._ 0 . : 
: 
: FILL . . : 

Loose, moist, Silty, fine to medium SAND., I- - : -
B7-1 . : SM some thin lenses of silty clay and clayey silt . : 

: 
I- 2 - -

I- - . ; . . -Becomes medium dense at 3 feet -
. : 
. : 

._ 4 - . : -: .. . . 

._ -

I: 
-B7-2 24 114.7 13.3 

- 6 - -
- - -
I- 8 - I-

48 10.6 B7-3 

I
: : 121.8 
. : 

- -
. : -. : 
. : 

: .. 
. : 

I- 10 -
LINDAVISTAFORMATION 

I- - I Very dense, slightly moist, Silty, fine to -B7-4 SM coarse SANDSTONE 50/6" 103.5 3.4 

._ 12 - I-

._ - I 
I-

B7-5 44/6" 101.6 5.9 

BORING TERMINATED AT 13.5 FEET 

Figure A-8 Log of Boring B 7, page 1 of 1 IDECA 

SAMPLE SYMBOLS O .•. SAMPLING UNSUCCESSFUL IJ ... STANDARD PENETRATION TEST ■ ... DRIVE SAMPLE (UNDISTURBED) 

~ ... DISTURBED OR BAG SAMPLE ~ ... CHUNK SAMPLE I ... WATER TABLE OR SEEPAGE 

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE 
DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. 

--- ------------------------------------· ----, 



PROJECT NO. 01549-02-04A 
0:: BORING B 8 >- w Zw" >- " t!) I- Ou• I-" w~ 0 <I: DEPTH _J 3 SOIL Hzl- H. 0:: '-" 

IN SAMPLE 0 □ CLASS 
I- <I:LL (/)LL =>1-

NO. :I: z ELEV. (MSL) 338 DA TE COMPLETED 11L19L92 <C:1-'- z. 1-z 
FEET I- ::::> (USCS) 

0:: (/)(/) Wu cnw 
H 0 1-H:3: □. HI-
_J 0:: WcnO >-a.. Oz EQUIPMENT HAND EXCAVATED Zw-l t!) 

~o::~ o::'"" :Co 
□ u 

MATERIAL DESCRIPTION - 0 . : 

s 
: FILL B8-1 : 
: . . Loose, moist, brown, Silty, fine to medium - - ~- : 

,-

: SAN..12, minor debris consisting of concrete 
chunks and brick I 

BORING TERMINATED AT 1.5 FEET 

Figure A-9 Log of Boring B 8, page 1 of 1 rnEcA 

SAMPLE SYMBOLS □ ... SAMPLING UNSUCCESSFUL 
~ . .. DISTURBED OR BAG SAMPLE 

IJ ... STANDARD PENETRATION TEST ■ ... DRIVE SAMPLE (UNDISTURBED) 

~ . .. CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE 

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE 
DATE INDICATED. IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. 



Project No. 01549-02-04A 
December 17, 1992 

APPENDIXB 

LABORATORY INVESTIGATION 

Laboratory tests were performed in accordance with generally accepted American Society 

for Testing and Materials (ASTM) test methods or suggested procedures. Undisturbed 

samples were tested for their in-place dry density and moisture content, and shear strength 

characteristics. An R-Value (Resistance Value) test was performed on one disturbed, bulk 

sample to provide preliminary pavement design recommendations. 

The results of our laboratory tests are presented in tabular form on Tables B-1 and B-11. 

The in-place dry density and moisture content of selected samples are also presented on the 

logs of the exploratory trenches (Appendix A). 



Project No. 01549-02-04A 
December 17, 1992 

TABLE B-1 

SUMMARY OF IN-PLACE MOISTURE-
DENSITY AND DIRECT SHEAR TEST RESULTS 

Dry Moisture Unit 
Density Content Cohesion 

Sample No. (pcf) (%) (psf) 

Bl-1 108.8 7.8 

Bl-2 102.8 5.4 

B2-1 108.3 11.4 

B2-2 117.3 7.7 

B5-1 111.5 6.6 

B6-1 111.0 9.1 

B6-2 112.1 10.6 

B6-3 108.7 17.1 

B6-4 114.3 9.5 200 

B6-6 112.4 5.0 

B6-7 113.6 4.3 

B7-2 114.7 13.3 

B7-3 121.8 10.6 

B7-4 103.5 3.4 

B7-5 101.6 5.9 

Angle of 
Shear 

Resistance 
(degrees) 

47 



Project No. 01549-02-04A 
December 17, 1992 

TABLE B-II 

SUMMARY OF R-VALUE TEST RESULTS 

Sample No. 

B4-1 

R-Value 

73 



APPENDIX D



Geocon Project No. G2972-42-01 D- 1 - July 28, 2022 

APPENDIX D 

STORM WATER MANAGEMENT INVESTIGATION 

We understand storm water management devices are being proposed in accordance with the 2021 City 
of San Diego Storm Water Standards (SWS). If not properly constructed, there is a potential for 
distress to improvements and properties located hydrologically down gradient or adjacent to these 
devices. Factors such as the amount of water to be detained, its residence time, and soil permeability 
have an important effect on seepage transmission and the potential adverse impacts that may occur if 
the storm water management features are not properly designed and constructed. We have not 
performed a hydrogeological study at the site. If infiltration of storm water runoff occurs, downstream 
properties may be subjected to seeps, springs, slope instability, raised groundwater, movement of 
foundations and slabs, or other undesirable impacts as a result of water infiltration. 

Hydrologic Soil Group 

The United States Department of Agriculture (USDA), Natural Resources Conservation Services, 
possesses general information regarding the existing soil conditions for areas within the United States. 
The USDA website also provides the Hydrologic Soil Group. Table D-I presents the descriptions of 
the hydrologic soil groups. In addition, the USDA website also provides an estimated saturated 
hydraulic conductivity for the existing soil. 

TABLE D-I 
HYDROLOGIC SOIL GROUP DEFINITIONS 

Soil Group Soil Group Definition 

A 
Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained sands or gravelly sands. These soils have a 
high rate of water transmission. 

B 
Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or well drained soils that have moderately fine 
texture to moderately coarse texture. These soils have a moderate rate of water transmission. 

C 
Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or soils of moderately fine texture or fine 
texture. These soils have a slow rate of water transmission. 

D 

Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell potential, soils that have a high water table, 
soils that have a claypan or clay layer at or near the surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate of water transmission. 



Geocon Project No. G2972-42-01 D- 2 - July 28, 2022 

The property is underlain by man-made previously placed fill and dense Very Old Paralic Deposits and 
formational bedrock and should be classified as Soil Group D. The Hydrologic Soil Group Map 
presents output from the USDA website showing the limits of the soil units. 

Hydrologic Soil Group Map 

Table D-II presents the information from the USDA website for the subject property. 

TABLE D-II 
USDA WEB SOIL SURVEY – HYDROLOGIC SOIL GROUP* 

Map Unit Name Map Unit 
Symbol 

Approximate 
Percentage  
of Property 

Hydrologic  
Soil Group 

kSAT of Most 
Limiting Layer 
(Inches/ Hour) 

Loamy alluvial land-
Huerhuero complex, 9 to 50 

percent slopes, severely 
eroded 

LvF3 36 D 0.00 – 0.06 

Terrace Escarpments TeF 64 Info. Not Available Info. Not Available 

*The property should be considered to possess a Hydrologic Soil Group D due to the existing fill materials and 
dense formational bedrock.  



Geocon Project No. G2972-42-01 D- 3 - July 28, 2022 

In Situ Testing 

We performed two constant-head infiltration tests at the locations shown on the Geologic Map, Figure 1. 
Table D-III presents the results of the infiltration tests. The field data sheets are attached herein. We 
applied a feasibility factor of safety of 2.0 to our estimated infiltration rates to provide input on 
Worksheet C.4-1. Soil infiltration rates from in-situ tests can vary significantly from one location to 
another due to the heterogeneous characteristics inherent to most soil. 

TABLE D-III 
INFILTRATION TEST RESULTS 

Test No. Geologic 
Unit 

Test 
Elevation  

(feet, MSL) 

Field-Saturated Hydraulic 
Conductivity/Infiltration 

Rate, ksat (inch/hour) 

Worksheet Infiltration 
Rate1 (inch/hour) 

A-1 Qpf 328 0.086 0.043 
A-2 Qvop 334 0.001 0.001 

Average 0.044 0.022 

1Using a Factor of Safety of 2. 

Infiltration categories include full infiltration, partial infiltration and no infiltration. Table D-IV 
presents the commonly accepted definitions of the potential infiltration categories based on the 
infiltration rates. 

TABLE D-IV 
INFILTRATION CATEGORIES 

Infiltration Category Field Infiltration Rate, I 
(Inches/Hour) 

Factored Infiltration Rate1, I 
(Inches/Hour) 

Full Infiltration I > 1.0 I > 0.5 
Partial Infiltration 0.10 < I < 1.0 0.05 < I < 0.5 

No Infiltration (Infeasible)  I < 0.10 I < 0.05 

1Using a Factor of Safety of 2. 

The results of the infiltration tests indicate an average infiltration rate of 0.044 inches per hour (0.022 
inches per hour with a factor of safety of 2). Therefore, based on the results of the field infiltration 
tests, and our experience, infiltration is considered infeasible. 



Geocon Project No. G2972-42-01 D- 4 - July 28, 2022 

GEOTECHNICAL CONSIDERATIONS 

Groundwater Elevations 

Groundwater was not encountered in our borings to a maximum depth of about 70 feet. We expect 
groundwater is at a depth of greater than 100 feet below existing grades within the project area. 
Therefore, infiltration due to groundwater elevations would be considered feasible. 

Expansive Soils 

Based on our laboratory testing, the soil encountered in the field investigation is “non-expansive” and 
(expansion index [EI] of 20 or less) as defined by 2019 California Building Code (CBC) Section 
1803.5.3. We expect most of the soil on site will have a “very low” to “medium” expansion potential 
(expansion index of 90 or less). Infiltration would be feasible when considering the expansion 
potential of the soil.  

New or Existing Utilities 

Utilities are located on and adjacent to the property within the existing parking area and roadways. 
Therefore, full and partial infiltration within the areas near these utilities should be considered 
infeasible. Setbacks for infiltration should be incorporated. The setback for infiltration devices should 
be a minimum of 10 feet and a 1:1 plane of 1 foot below the closest edge of the deepest adjacent 
utility.  

Existing or Planned Structures 

Structures are present to the north, south and west of the site, and structures are proposed on-site as 
described herein. Water should not be allowed to infiltrate in areas where it could affect the 
neighboring properties and adjacent structures. Mitigation for existing structures consists of not 
allowing water infiltration within 10 feet of the existing foundations. 

Slopes 

Natural and compacted fill slopes descend to the east and northeast at approximate inclinations of 2:1 
(horizontal to vertical) and are up to about 250 feet high. Infiltration devices should not be installed 
adjacent to or on slopes unless they are lined, possess a minimum setback distance of 50 feet or 1.5 
times the slope height, or extend below the height of the slope. 

Soil or Groundwater Contamination 

We are unaware of contaminated soil or groundwater on the property. Therefore, infiltration associated 
with this risk is considered feasible. 



Geocon Project No. G2972-42-01 D- 5 - July 28, 2022 

CONCLUSIONS AND RECOMMENDATIONS 

Storm Water Evaluation Narrative 

We used information from our geotechnical investigation and site observations to help evaluate 
possible locations for infiltration based on the known geologic information on the property. We 
selected areas on the property underlain by less than 5 feet of fill materials overlying Very Old Paralic 
Deposits or Scripps Formation. The results of the infiltration testing indicate an average rate of 0.022 
inches per hour (with an applied factor of safety of 2). 

Storm Water Evaluation Conclusion 

Based on the average results of our infiltration tests (less than 0.05 inches per hour); we opine full and 
partial infiltration on the property is considered infeasible and the property possesses a “No 
Infiltration” condition. 

Storm Water Management Devices 

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

Storm Water Standard Worksheets 

The SWS requests the geotechnical engineer complete the Categorization of Infiltration Feasibility 
Condition (Worksheet C.4-1 or I-8) worksheet information to help evaluate the potential for 
infiltration on the property. Worksheet C.4-1 presents the completed information for the submittal 
process and is attached herein. 

The regional storm water standards also have a worksheet (Worksheet D.5-1 or Form I-9) that helps 
the project civil engineer estimate the factor of safety based on several factors. Table D-V describes 
the suitability assessment input parameters related to the geotechnical engineering aspects for the 
factor of safety determination. 
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TABLE D-V 
SUITABILITY ASSESSMENT RELATED CONSIDERATIONS FOR INFILTRATION FACILITY 

SAFETY FACTORS 

Consideration  High  
Concern – 3 Points 

Medium  
Concern – 2 Points 

Low  
Concern – 1 Point 

Assessment 
Methods 

Use of soil survey maps 
or simple texture analysis 

to estimate short-term 
infiltration rates. Use of 

well permeameter or 
borehole methods without 
accompanying continuous 

boring log. Relatively 
sparse testing with direct 

infiltration methods 

Use of well permeameter or 
borehole methods with 

accompanying continuous 
boring log. Direct 

measurement of infiltration 
area with localized 

infiltration measurement 
methods (e.g., Infiltrometer). 
Moderate spatial resolution 

Direct measurement with 
localized (i.e. small-scale) 

infiltration testing methods at 
relatively high resolution or 

use of extensive test pit 
infiltration measurement 

methods. 

Predominant Soil 
Texture 

Silty and clayey soils  
with significant fines Loamy soils Granular to slightly loamy 

soils 

Site Soil 
Variability 

Highly variable soils 
indicated from site 

assessment or unknown 
variability 

Soil boring/test pits indicate 
moderately homogenous 

soils 

Soil boring/test pits indicate 
relatively homogenous soils 

Depth to 
Groundwater/ 

Impervious Layer

<5 feet below  
facility bottom 

5-15 feet below  
facility bottom 

>15 feet below  
facility bottom 

Based on our geotechnical investigation and the previous table, Table D-VI presents the estimated 
factor values for the evaluation of the factor of safety. This table only presents the suitability 
assessment safety factor (Part A) of the worksheet. The project civil engineer should evaluate the 
safety factor for design (Part B) and use the combined safety factor for the design infiltration rate. 

TABLE D-VI 
FACTOR OF SAFETY WORKSHEET DESIGN VALUES – PART A1 

Suitability Assessment Factor Category Assigned 
Weight (w) 

Factor  
Value (v) 

Product  
(p = w x v) 

Assessment Methods 0.25 2 0.50 
Predominant Soil Texture 0.25 2 0.50 

Site Soil Variability 0.25 2 0.50 
Depth to Groundwater/ Impervious Layer 0.25 1 0.25 

Suitability Assessment Safety Factor, SA 1.75 

*The project civil engineer should complete Worksheet D.5-1 or Form I-9 using the data on this table. 
Additional information is required to evaluate the design factor of safety. 



TEST NO.: A-1 GEOLOGIC UNIT: Tsc
EXCAVATION ELEVATION (MSL, FT): 330

Reading
Time Elapsed 

(min)
Water Weight 
Consumed (lbs)

Water Volume 

Consumed (in3)
Q (in3/min)

1 0.00 0.000 0.00 0.00
2 5.00 2.465 68.26 13.652
3 5.00 0.540 14.95 2.991
4 5.00 0.500 13.85 2.769
5 5.00 0.390 10.80 2.160
6 5.00 0.410 11.35 2.271
7 5.00 0.390 10.80 2.160
8 5.00 0.390 10.80 2.160
9 5.00 0.390 10.80 2.160

FACTOR OF SAFETY: 2.0

BOREHOLE DEPTH (FT):

TEST/BOTTOM ELEVATION (MSL, FT):

MEASURED HEAD HEIGHT (IN):

CALCULATED HEAD HEIGHT (IN):

6.0

4.7

TEST INFORMATION

BOREHOLE DIAMETER (IN): 4

2.0

328

TEST RESULTS

FIELD-SATURATED INFILTRATION RATE (IN/HR):

FACTORED INFILTRATION RATE (IN/HR):

0.086
0.043

STEADY FLOW RATE (IN3/MIN): 2.160

TEST DATA

AARDVARK PERMEAMETER TEST RESULTS

TORREYANA LIFE SCIENCE

PROJECT NO.: G2972-42-01

I \ 
I ' I 

I 
' 

GEOCON 
INCORPORATED 

GEOTECHNICAL CONSULT ANTS 
6960 FLANDERS DRIVE - SAN DIEGO, CALIFORNIA 92121 -297 4 
PHONE 858 558-6900 - FAX 858 558-6159 



TEST NO.: A-2 GEOLOGIC UNIT: Qvop
EXCAVATION ELEVATION (MSL, FT): 336

Reading
Time Elapsed 

(min)
Water Weight 
Consumed (lbs)

Water Volume 

Consumed (in3)
Q (in3/min)

1 0.00 0.000 0.00 0.00
2 5.00 1.475 40.85 8.169
3 5.00 0.005 0.14 0.028
4 5.00 0.005 0.14 0.028
5 5.00 0.005 0.14 0.028
6 5.00 0.005 0.14 0.028
7 5.00 0.005 0.14 0.028

FACTOR OF SAFETY: 2.0

BOREHOLE DEPTH (FT):

TEST/BOTTOM ELEVATION (MSL, FT):

MEASURED HEAD HEIGHT (IN):

CALCULATED HEAD HEIGHT (IN):

6.0

4.7

TEST INFORMATION

BOREHOLE DIAMETER (IN): 4

2.0

334

TEST RESULTS

FIELD-SATURATED INFILTRATION RATE (IN/HR):

FACTORED INFILTRATION RATE (IN/HR):

0.001
0.001

STEADY FLOW RATE (IN3/MIN): 0.028

TEST DATA

AARDVARK PERMEAMETER TEST RESULTS

TORREYANA LIFE SCIENCE

PROJECT NO.: G2972-42-01

GEOCON 
INCORPORATED 

GEOTECHNICAL CONSULT ANTS 
6960 FLANDERS DRIVE • SAN DIEGO, CALIFORNIA 92121 -297 4 
PHONE 858 558-6900 • FAX 858 558-6159 



A p p e n d i x  C :  G e ot e ch n i c a l  a n d  G r o u n dw a t er  I n v e s t i g a t i o n  R e q u i r e m e nt s  

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

Categorization of Infiltration Feasibility Condition based on  
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10

Part 1 - Full Infiltration Feasibility Screening Criteria 

DMA(s) Being Analyzed: Project Phase: 

Torreyana Life Science Design 

Criteria 1: Infiltration Rate Screening 

1A 

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

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

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

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

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

1B 

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

No; Skip to Step 1D.

1C 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1 
greater than 0.5 inches per hour? 

Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result.
No; full infiltration is not required. Answer “No” to Criteria 1 Result.

1D 

Infiltration Testing Method. Is the selected infiltration testing method suitable during the
design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with 
appropriate rationales and documentation. 

Yes; continue to Step 1E.
No; select an appropriate infiltration testing method.

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

Categorization of Infiltration Feasibility Condition based on 
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10

1E 
Number of Percolation/Infiltration Tests. Does the infiltration testing method performed
satisfy the minimum number of tests specified in Table D.3-2? 

Yes; continue to Step 1F.
No; conduct appropriate number of tests.

IF 
Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design? See
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form I-9). 

Yes; continue to Step 1G.
No; select appropriate factor of safety.

1G 
Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor
of Safety greater than 0.5 inches per hour? 

Yes; answer “Yes” to Criteria 1 Result.
No; answer “No” to Criteria 1 Result.

Criteria 1 
Result 

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

Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2. 
No; full infiltration is not required. Skip to Part 1 Result.

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

We performed 2 infiltration within areas of the site underlain by less than 5 feet of fill. The results indicate an average rate of 0.022 
inches per hour (with an applied factor of safety of 2). Therefore, full infiltration is considered infeasible at the site.

C-17 The City of San Diego | Stormwater Standards | May 2021 Edition Part 
1: BMP Design Manual SD_j 



A p p e n d i x  C :  G e ot e ch n i c a l  a n d  G r o u n dw a t er  I n v e s t i g a t i o n  R e q u i r e m e nt s  

Categorization of Infiltration Feasibility Condition based on  
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10

Criteria 2: Geologic/Geotechnical Screening 

2A 

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

For any “No” answer in Step 2A answer “No” to Criteria 2, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one of the 
following setbacks cannot be avoided and therefore result in the DMA being in a no infiltration 
condition. The setbacks must be the closest horizontal radial distance from the surface edge (at the 
overflow elevation) of the BMP. 

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

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

2A-3 
Can the proposed full infiltration BMP(s) avoid placement within 50 feet of 
a natural slope (>25%) or within a distance of 1.5H from fill slopes where H 
is the height of the fill slope? 

Yes No

2B 

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

If all questions in Step 2B are answered “Yes,” then answer “Yes” to Criteria 2 Result. If there 
are “No” answers continue to Step 2C. 

2B-1 

Hydroconsolidation. Analyze hydroconsolidation potential per approved 
ASTM standard due to a proposed full infiltration BMP. 

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

Yes No

2B-2 

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

Can full infiltration BMPs be proposed within the DMA without increasing 
expansive soil risks?

Yes No

C-18 The City of San Diego | Stormwater Standards | May 2021 Edition 
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A p p e n d i x  C :  G e ot e ch n i c a l  a n d  G r o u n dw a t er  I n v e s t i g a t i o n  R e q u i r e m e nt s  

Categorization of Infiltration Feasibility Condition based on  
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10

2B-3 

Liquefaction. If applicable, identify mapped liquefaction areas.
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the 
City of San Diego's Guidelines for Geotechnical Reports (2011 or most 
recent edition). Liquefaction hazard assessment shall take into 
account any increase in groundwater elevation or groundwater 
mounding that could occur as a result of proposed infiltration or 
percolation facilities. 

Can full infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

Yes No

2B-4 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required. 

Can full infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

Yes No

2B-5 

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

Yes No

2B-6 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other recognized 
standard in the geotechnical report.

Can full infiltration BMPs be proposed within the DMA using 
established setbacks from underground utilities, structures, and/or 
retaining walls? 

Yes No
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Categorization of Infiltration Feasibility Condition based on  
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10

2C 

Mitigation Measures. Propose mitigation measures for each
geologic/geotechnical hazard identified in Step 2B. Provide a 
discussion of geologic/geotechnical hazards that would prevent full 
infiltration BMPs that cannot be reasonably mitigated in the
geotechnical report. See Appendix C.2.1.8 for a list of typically  
reasonable and typically unreasonable mitigation measures. 
Can mitigation measures be proposed to allow for full infiltration 
BMPs? If the question in Step 2 is answered “Yes,” then answer “Yes” 
to Criteria 2 Result. 
If the question in Step 2C is answered “No,” then answer “No” to 
Criteria 2 Result. 

Yes No

Criteria 2 
Result 

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

Yes No

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

Part 1 Result – Full Infiltration Geotechnical Screening 12 Result 

If answers to both Criteria 1 and Criteria 2 are “Yes”, a full 
infiltration design is potentially feasible based on Geotechnical 
conditions only. 
If either answer to Criteria 1 or Criteria 2 is “No”, a full infiltration 
design is not required. 

Full infiltration Condition 

Complete Part 2

12 To be completed using gathered site information and best professional judgement considering the definition of MEP in 
the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings.
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Categorization of Infiltration Feasibility Condition based on  
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10

Part 2 – Partial vs. No Infiltration Feasibility Screening Criteria 

DMA(s) Being Analyzed: Project Phase: 

Torreyana Life Science Design 

Criteria 3 : Infiltration Rate Screening 

3A 

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

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

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

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

3B 

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

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

Criteria 3 
Result 

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

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

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

We performed 2 infiltration tests within areas of the site underlain by less than 5 feet of fill. The results indicate an average rate of 
0.022 inches per hour (with an applied factor of safety of 2). Therefore, full infiltration is considered infeasible at the site. 
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Categorization of Infiltration Feasibility Condition based on  
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10

Criteria 4: Geologic/Geotechnical Screening 

4A 

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

For any “No” answer in Step 4A answer “No” to Criteria 4 Result, and submit an “Infiltration Feasibility 
Condition Letter” that meets the requirements in Appendix C.1.1. The geologic/geotechnical analyses listed in 
Appendix C.2.1 do not apply to the DMA because one of the following setbacks cannot be avoided and therefore 
result in the DMA being in a no infiltration condition. The setbacks must be the closest horizontal radial distance 
from the surface edge (at the overflow elevation) of the BMP. 

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

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

4A-3 
Can the proposed partial infiltration BMP(s) avoid placement within 50 feet of a 
natural slope (>25%) or within a distance of 1.5H from fill slopes where H is the 
height of the fill slope? 

Yes No

4B 

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

If all questions in Step 4B are answered “Yes,” then answer “Yes” to Criteria 4 Result. If there are any 
“No” answers continue to Step 4C. 

4B-1 

Hydroconsolidation. Analyze hydroconsolidation potential per
approved ASTM standard due to a proposed full infiltration BMP. 

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

Yes No

4B-2 

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

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

Yes No

4B-3 

Liquefaction. If applicable, identify mapped liquefaction areas. Evaluate liquefaction 
hazards in accordance with Section 6.4.2 of the City of San Diego's Guidelines for 
Geotechnical Reports (2011). Liquefaction hazard assessment shall take into account 
any increase in groundwater elevation or groundwater mounding that could occur as 
a result of proposed infiltration or percolation facilities.

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

Yes No
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Categorization of Infiltration Feasibility Condition based on  
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10

4B-4 

Slope Stability. If applicable, perform a slope stability analysis in accordance with 
the ASCE and Southern California Earthquake Center (2002) Recommended 
Procedures for Implementation of
DMG Special Publication 117, Guidelines for Analyzing and 
Mitigating Landslide Hazards in California to determine minimum slope setbacks for 
full infiltration BMPs. See the City of San Diego's Guidelines for Geotechnical 
Reports (2011) to determine which type of slope stability analysis is required. 

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

Yes No

4B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical hazards not already 
mentioned (refer to Appendix C.2.1).

Can partial infiltration BMPs be proposed within the DMA without increasing risk of 
geologic or geotechnical hazards not already mentioned? 

Yes No

4B-6 

Setbacks. Establish setbacks from underground utilities, structures, and/or retaining 
walls. Reference applicable ASTM or other recognized standard in the geotechnical 
report. 

Can partial infiltration BMPs be proposed within the DMA using recommended setbacks 
from underground utilities, structures, and/or retaining walls? 

Yes No

4C 

Mitigation Measures. Propose mitigation measures for each geologic/geotechnical 
hazard identified in Step 4B. Provide a discussion on geologic/geotechnical hazards that 
would prevent partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.1.8 for a list of typically reasonable and typically 
unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for partial infiltration BMPs? If the 
question in Step 4C is answered “Yes,” then answer “Yes” to Criteria 4 Result. 
If the question in Step 4C is answered “No,” then answer “No” to Criteria 4 Result. 

Yes No

Criteria  
4 Result 

Can infiltration of greater than or equal to 0.05 inches/hour and less than or equal to 
0.5 inches/hour be allowed without increasing the risk of geologic or geotechnical 
hazards that cannot be reasonably mitigated to an acceptable level? Yes No
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Categorization of Infiltration Feasibility Condition based on  
Geotechnical Conditions 

Worksheet C.4-1: Form I-
8A10

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

Part 2 – Partial Infiltration Geotechnical Screening Result13 Result 

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

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

 Partial Infiltration 
Condition

 No Infiltration 
Condition

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

RECOMMENDED GRADING SPECIFICATIONS 

FOR 

TORREYANA LIFE SCIENCE PROJECT 
11011 TORREYANA ROAD 
SAN DIEGO, CALIFORNIA 

PROJECT NO. G2972-42-01 



  GI rev. 07/2015 

RECOMMENDED GRADING SPECIFICATIONS 

1. GENERAL 

1.1 These Recommended Grading Specifications shall be used in conjunction with the 
Geotechnical Report for the project prepared by Geocon. The recommendations contained 
in the text of the Geotechnical Report are a part of the earthwork and grading specifications 
and shall supersede the provisions contained hereinafter in the case of conflict. 

1.2 Prior to the commencement of grading, a geotechnical consultant (Consultant) shall be 
employed for the purpose of observing earthwork procedures and testing the fills for 
substantial conformance with the recommendations of the Geotechnical Report and these 
specifications. The Consultant should provide adequate testing and observation services so 
that they may assess whether, in their opinion, the work was performed in substantial 
conformance with these specifications. It shall be the responsibility of the Contractor to 
assist the Consultant and keep them apprised of work schedules and changes so that 
personnel may be scheduled accordingly. 

1.3 It shall be the sole responsibility of the Contractor to provide adequate equipment and 
methods to accomplish the work in accordance with applicable grading codes or agency 
ordinances, these specifications and the approved grading plans. If, in the opinion of the 
Consultant, unsatisfactory conditions such as questionable soil materials, poor moisture 
condition, inadequate compaction, and/or adverse weather result in a quality of work not in 
conformance with these specifications, the Consultant will be empowered to reject the 
work and recommend to the Owner that grading be stopped until the unacceptable 
conditions are corrected. 

2. DEFINITIONS 

2.1 Owner shall refer to the owner of the property or the entity on whose behalf the grading 
work is being performed and who has contracted with the Contractor to have grading 
performed. 

2.2 Contractor shall refer to the Contractor performing the site grading work. 

2.3 Civil Engineer or Engineer of Work shall refer to the California licensed Civil Engineer 
or consulting firm responsible for preparation of the grading plans, surveying and verifying 
as-graded topography.  

2.4 Consultant shall refer to the soil engineering and engineering geology consulting firm 
retained to provide geotechnical services for the project. 
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2.5 Soil Engineer shall refer to a California licensed Civil Engineer retained by the Owner, 
who is experienced in the practice of geotechnical engineering. The Soil Engineer shall be 
responsible for having qualified representatives on-site to observe and test the Contractor's 
work for conformance with these specifications. 

2.6 Engineering Geologist shall refer to a California licensed Engineering Geologist retained 
by the Owner to provide geologic observations and recommendations during the site 
grading. 

2.7 Geotechnical Report shall refer to a soil report (including all addenda) which may include 
a geologic reconnaissance or geologic investigation that was prepared specifically for the 
development of the project for which these Recommended Grading Specifications are 
intended to apply. 

3. MATERIALS 

3.1 Materials for compacted fill shall consist of any soil excavated from the cut areas or 
imported to the site that, in the opinion of the Consultant, is suitable for use in construction 
of fills. In general, fill materials can be classified as soil fills, soil-rock fills or rock fills, as 
defined below. 

3.1.1 Soil fills are defined as fills containing no rocks or hard lumps greater than 
12 inches in maximum dimension and containing at least 40 percent by weight of 
material smaller than ¾ inch in size. 

3.1.2 Soil-rock fills are defined as fills containing no rocks or hard lumps larger than 
4 feet in maximum dimension and containing a sufficient matrix of soil fill to allow 
for proper compaction of soil fill around the rock fragments or hard lumps as 
specified in Paragraph 6.2. Oversize rock is defined as material greater than 
12 inches. 

3.1.3 Rock fills are defined as fills containing no rocks or hard lumps larger than 3 feet 
in maximum dimension and containing little or no fines. Fines are defined as 
material smaller than ¾ inch in maximum dimension. The quantity of fines shall be 
less than approximately 20 percent of the rock fill quantity. 

3.2 Material of a perishable, spongy, or otherwise unsuitable nature as determined by the 
Consultant shall not be used in fills. 

3.3 Materials used for fill, either imported or on-site, shall not contain hazardous materials as 
defined by the California Code of Regulations, Title 22, Division 4, Chapter 30, Articles 9 
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and 10; 40CFR; and any other applicable local, state or federal laws. The Consultant shall 
not be responsible for the identification or analysis of the potential presence of hazardous 
materials. However, if observations, odors or soil discoloration cause Consultant to suspect 
the presence of hazardous materials, the Consultant may request from the Owner the 
termination of grading operations within the affected area. Prior to resuming grading 
operations, the Owner shall provide a written report to the Consultant indicating that the 
suspected materials are not hazardous as defined by applicable laws and regulations. 

3.4 The outer 15 feet of soil-rock fill slopes, measured horizontally, should be composed of 
properly compacted soil fill materials approved by the Consultant. Rock fill may extend to 
the slope face, provided that the slope is not steeper than 2:1 (horizontal:vertical) and a soil 
layer no thicker than 12 inches is track-walked onto the face for landscaping purposes. This 
procedure may be utilized provided it is acceptable to the governing agency, Owner and 
Consultant. 

3.5 Samples of soil materials to be used for fill should be tested in the laboratory by the 
Consultant to determine the maximum density, optimum moisture content, and, where 
appropriate, shear strength, expansion, and gradation characteristics of the soil. 

3.6 During grading, soil or groundwater conditions other than those identified in the 
Geotechnical Report may be encountered by the Contractor. The Consultant shall be 
notified immediately to evaluate the significance of the unanticipated condition. 

4. CLEARING AND PREPARING AREAS TO BE FILLED 

4.1 Areas to be excavated and filled shall be cleared and grubbed. Clearing shall consist of 
complete removal above the ground surface of trees, stumps, brush, vegetation, man-made 
structures, and similar debris. Grubbing shall consist of removal of stumps, roots, buried 
logs and other unsuitable material and shall be performed in areas to be graded. Roots and 
other projections exceeding 1½ inches in diameter shall be removed to a depth of 3 feet 
below the surface of the ground. Borrow areas shall be grubbed to the extent necessary to 
provide suitable fill materials. 

4.2 Asphalt pavement material removed during clearing operations should be properly 
disposed at an approved off-site facility or in an acceptable area of the project evaluated by 
Geocon and the property owner. Concrete fragments that are free of reinforcing steel may 
be placed in fills, provided they are placed in accordance with Section 6.2 or 6.3 of this 
document.  
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4.3 After clearing and grubbing of organic matter and other unsuitable material, loose or 
porous soils shall be removed to the depth recommended in the Geotechnical Report. The 
depth of removal and compaction should be observed and approved by a representative of 
the Consultant. The exposed surface shall then be plowed or scarified to a minimum depth 
of 6 inches and until the surface is free from uneven features that would tend to prevent 
uniform compaction by the equipment to be used. 

4.4 Where the slope ratio of the original ground is steeper than 5:1 (horizontal:vertical), or 
where recommended by the Consultant, the original ground should be benched in 
accordance with the following illustration. 

TYPICAL BENCHING DETAIL 

 

Remove All 
Unsuitable Material 
As Recommended By 
Consultant 

Finish Grade Original Ground 

Finish Slope Surface 

Slope To Be Such That 
Sloughing Or Sliding 
Does Not Occur Varies 

“B” 
See Note 1 

No Scale 

See Note 2 

1 
2 

 

DETAIL NOTES: (1) Key width "B" should be a minimum of 10 feet, or sufficiently wide to permit 
complete coverage with the compaction equipment used. The base of the key should 
be graded horizontal, or inclined slightly into the natural slope. 

 (2) The outside of the key should be below the topsoil or unsuitable surficial material 
and at least 2 feet into dense formational material. Where hard rock is exposed in the 
bottom of the key, the depth and configuration of the key may be modified as 
approved by the Consultant. 

 

4.5 After areas to receive fill have been cleared and scarified, the surface should be moisture 
conditioned to achieve the proper moisture content, and compacted as recommended in 
Section 6 of these specifications. 

-----
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5. COMPACTION EQUIPMENT 

5.1 Compaction of soil or soil-rock fill shall be accomplished by sheepsfoot or segmented-steel 
wheeled rollers, vibratory rollers, multiple-wheel pneumatic-tired rollers, or other types of 
acceptable compaction equipment. Equipment shall be of such a design that it will be 
capable of compacting the soil or soil-rock fill to the specified relative compaction at the 
specified moisture content. 

5.2 Compaction of rock fills shall be performed in accordance with Section 6.3. 

6. PLACING, SPREADING AND COMPACTION OF FILL MATERIAL 

6.1 Soil fill, as defined in Paragraph 3.1.1, shall be placed by the Contractor in accordance with 
the following recommendations: 

6.1.1 Soil fill shall be placed by the Contractor in layers that, when compacted, should 
generally not exceed 8 inches. Each layer shall be spread evenly and shall be 
thoroughly mixed during spreading to obtain uniformity of material and moisture 
in each layer. The entire fill shall be constructed as a unit in nearly level lifts. Rock 
materials greater than 12 inches in maximum dimension shall be placed in 
accordance with Section 6.2 or 6.3 of these specifications. 

6.1.2 In general, the soil fill shall be compacted at a moisture content at or above the 
optimum moisture content as determined by ASTM D 1557. 

6.1.3 When the moisture content of soil fill is below that specified by the Consultant, 
water shall be added by the Contractor until the moisture content is in the range 
specified. 

6.1.4 When the moisture content of the soil fill is above the range specified by the 
Consultant or too wet to achieve proper compaction, the soil fill shall be aerated by 
the Contractor by blading/mixing, or other satisfactory methods until the moisture 
content is within the range specified. 

6.1.5 After each layer has been placed, mixed, and spread evenly, it shall be thoroughly 
compacted by the Contractor to a relative compaction of at least 90 percent. 
Relative compaction is defined as the ratio (expressed in percent) of the in-place 
dry density of the compacted fill to the maximum laboratory dry density as 
determined in accordance with ASTM D 1557. Compaction shall be continuous 
over the entire area, and compaction equipment shall make sufficient passes so that 
the specified minimum relative compaction has been achieved throughout the 
entire fill. 
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6.1.6 Where practical, soils having an Expansion Index greater than 50 should be placed 
at least 3 feet below finish pad grade and should be compacted at a moisture 
content generally 2 to 4 percent greater than the optimum moisture content for the 
material. 

6.1.7 Properly compacted soil fill shall extend to the design surface of fill slopes. To 
achieve proper compaction, it is recommended that fill slopes be over-built by at 
least 3 feet and then cut to the design grade. This procedure is considered 
preferable to track-walking of slopes, as described in the following paragraph. 

6.1.8 As an alternative to over-building of slopes, slope faces may be back-rolled with a 
heavy-duty loaded sheepsfoot or vibratory roller at maximum 4-foot fill height 
intervals. Upon completion, slopes should then be track-walked with a D-8 dozer 
or similar equipment, such that a dozer track covers all slope surfaces at least 
twice. 

6.2 Soil-rock fill, as defined in Paragraph 3.1.2, shall be placed by the Contractor in accordance 
with the following recommendations: 

6.2.1 Rocks larger than 12 inches but less than 4 feet in maximum dimension may be 
incorporated into the compacted soil fill, but shall be limited to the area measured 
15 feet minimum horizontally from the slope face and 5 feet below finish grade or 
3 feet below the deepest utility, whichever is deeper. 

6.2.2 Rocks or rock fragments up to 4 feet in maximum dimension may either be 
individually placed or placed in windrows. Under certain conditions, rocks or rock 
fragments up to 10 feet in maximum dimension may be placed using similar 
methods. The acceptability of placing rock materials greater than 4 feet in 
maximum dimension shall be evaluated during grading as specific cases arise and 
shall be approved by the Consultant prior to placement. 

6.2.3 For individual placement, sufficient space shall be provided between rocks to allow 
for passage of compaction equipment. 

6.2.4 For windrow placement, the rocks should be placed in trenches excavated in 
properly compacted soil fill. Trenches should be approximately 5 feet wide and 
4 feet deep in maximum dimension. The voids around and beneath rocks should be 
filled with approved granular soil having a Sand Equivalent of 30 or greater and 
should be compacted by flooding. Windrows may also be placed utilizing an 
"open-face" method in lieu of the trench procedure, however, this method should 
first be approved by the Consultant. 
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6.2.5 Windrows should generally be parallel to each other and may be placed either 
parallel to or perpendicular to the face of the slope depending on the site geometry. 
The minimum horizontal spacing for windrows shall be 12 feet center-to-center 
with a 5-foot stagger or offset from lower courses to next overlying course. The 
minimum vertical spacing between windrow courses shall be 2 feet from the top of 
a lower windrow to the bottom of the next higher windrow. 

6.2.6 Rock placement, fill placement and flooding of approved granular soil in the 
windrows should be continuously observed by the Consultant. 

6.3 Rock fills, as defined in Section 3.1.3, shall be placed by the Contractor in accordance with 
the following recommendations: 

6.3.1 The base of the rock fill shall be placed on a sloping surface (minimum slope of 2 
percent). The surface shall slope toward suitable subdrainage outlet facilities. The 
rock fills shall be provided with subdrains during construction so that a hydrostatic 
pressure buildup does not develop. The subdrains shall be permanently connected 
to controlled drainage facilities to control post-construction infiltration of water. 

6.3.2 Rock fills shall be placed in lifts not exceeding 3 feet. Placement shall be by rock 
trucks traversing previously placed lifts and dumping at the edge of the currently 
placed lift. Spreading of the rock fill shall be by dozer to facilitate seating of the 
rock. The rock fill shall be watered heavily during placement. Watering shall 
consist of water trucks traversing in front of the current rock lift face and spraying 
water continuously during rock placement. Compaction equipment with 
compactive energy comparable to or greater than that of a 20-ton steel vibratory 
roller or other compaction equipment providing suitable energy to achieve the 
required compaction or deflection as recommended in Paragraph 6.3.3 shall be 
utilized. The number of passes to be made should be determined as described in 
Paragraph 6.3.3. Once a rock fill lift has been covered with soil fill, no additional 
rock fill lifts will be permitted over the soil fill. 

6.3.3 Plate bearing tests, in accordance with ASTM D 1196, may be performed in both 
the compacted soil fill and in the rock fill to aid in determining the required 
minimum number of passes of the compaction equipment. If performed, a 
minimum of three plate bearing tests should be performed in the properly 
compacted soil fill (minimum relative compaction of 90 percent). Plate bearing 
tests shall then be performed on areas of rock fill having two passes, four passes 
and six passes of the compaction equipment, respectively. The number of passes 
required for the rock fill shall be determined by comparing the results of the plate 
bearing tests for the soil fill and the rock fill and by evaluating the deflection 
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variation with number of passes. The required number of passes of the compaction 
equipment will be performed as necessary until the plate bearing deflections are 
equal to or less than that determined for the properly compacted soil fill. In no case 
will the required number of passes be less than two. 

6.3.4 A representative of the Consultant should be present during rock fill operations to 
observe that the minimum number of “passes” have been obtained, that water is 
being properly applied and that specified procedures are being followed. The actual 
number of plate bearing tests will be determined by the Consultant during grading.  

6.3.5 Test pits shall be excavated by the Contractor so that the Consultant can state that, 
in their opinion, sufficient water is present and that voids between large rocks are 
properly filled with smaller rock material. In-place density testing will not be 
required in the rock fills. 

6.3.6 To reduce the potential for “piping” of fines into the rock fill from overlying soil 
fill material, a 2-foot layer of graded filter material shall be placed above the 
uppermost lift of rock fill. The need to place graded filter material below the rock 
should be determined by the Consultant prior to commencing grading. The 
gradation of the graded filter material will be determined at the time the rock fill is 
being excavated. Materials typical of the rock fill should be submitted to the 
Consultant in a timely manner, to allow design of the graded filter prior to the 
commencement of rock fill placement. 

6.3.7 Rock fill placement should be continuously observed during placement by the 
Consultant. 

7. SUBDRAINS 

7.1 The geologic units on the site may have permeability characteristics and/or fracture 
systems that could be susceptible under certain conditions to seepage. The use of canyon 
subdrains may be necessary to mitigate the potential for adverse impacts associated with 
seepage conditions. Canyon subdrains with lengths in excess of 500 feet or extensions of 
existing offsite subdrains should use 8-inch-diameter pipes. Canyon subdrains less than 500 
feet in length should use 6-inch-diameter pipes.  
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TYPICAL CANYON DRAIN DETAIL 

 
7.2 Slope drains within stability fill keyways should use 4-inch-diameter (or lager) pipes.  

NATURAL GROUND ,- ,- ,- ,- _ ,,, -

SEE DETAL BELOW 

NOTES: 

1 ...... 8-INCH DIAMETER, SCHEDULE 80 PVC PERFORATED PIPE FOR FILLS 
IN EXCESS OF 100-FEET IN DEPTH OR A PIPE LENGTH OF LONGER THAN 500 FEET. 

2 ...... 6-INCH DIAMETER, SCHEDULE 40 PVC PERFORATED PIPE FOR FILLS 
LESS THAN 100-FEET IN DEPTI-t OR A PIPE LENGTH SHORTER THAN 500 FEET. 

.,, .,, 

.,,,.,,,,,,,,,. ,,,,, 

--✓ 

BEDROCK 

NOTE: FINAL 2'1 OF PIPE AT otm.ET 
SHALL BE NON-PERFORATED. 

9 CUBIC FEET / FOOT OF OPEN 
GRADED GRAva ~UNDED BY 
MIRAFI 140NC (OR EQUIVALENT) 
FILTER FABRIC 

NO SCALE 
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TYPICAL STABILITY FILL DETAIL 

 

7.3 The actual subdrain locations will be evaluated in the field during the remedial grading 
operations. Additional drains may be necessary depending on the conditions observed and 
the requirements of the local regulatory agencies. Appropriate subdrain outlets should be 
evaluated prior to finalizing 40-scale grading plans. 

7.4 Rock fill or soil-rock fill areas may require subdrains along their down-slope perimeters to 
mitigate the potential for buildup of water from construction or landscape irrigation. The 
subdrains should be at least 6-inch-diameter pipes encapsulated in gravel and filter fabric. 
Rock fill drains should be constructed using the same requirements as canyon subdrains. 

DETAIL 

FORMAnONAL 
MATERIAL 

1 ..... EXCAVATE BACKCUT AT 1:1 INCLJNil\TION (Utf..ESS OTHERWISE NOTm). 

2 .... .BASE OF STABILllY FILL TO BE 3 FEET INTO FORMATIONAL MATERIAL, SI.OPING A MINIMUM 5% INTO SI.OPE. 

3., ... STABILITY FLL TO BE COMPOSED OF PROPERLY COMPACTED GRAHl.lAR SOIL 

4 ... ,.CHIMNEY DRAINS TO BE APPROVED PREFABRICATED ailMNEY DRAIN PNE.S (MIRADRAIN G20ClN OR EQUIVAU:NT) 
SPACED APPROXIMATELY 20 FEET CENTER TO CENTER AND 4 FEET WIDE. a.08ER SPACING MAY BE REQUIRED F 
SEEPAGE IS ENCOUNTERED. 

5 ..... FILTER MATERIAL TO BE 3/4-INCH, OPEN-GRADED CRUl!tiED ROCK ENCLOSED IN APPROVED FL TER FABRIC (MIRAFl 1-40NCi 

6 ..... COLLECTOR PIPE TO BE 4-INai MINNUM DIAMETER, PERFORATED, THICK-WALLED PVC SaiEDULE 40 OR 
EQUIVALENT, AND SI.OPED TO DRAIN AT 1 PERCENT "'NMUM TO APPROVEO Olffl.ET. 

NO SCALE 
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7.5 Prior to outletting, the final 20-foot segment of a subdrain that will not be extended during 
future development should consist of non-perforated drainpipe. At the non-perforated/ 
perforated interface, a seepage cutoff wall should be constructed on the downslope side of 
the pipe. 

TYPICAL CUT OFF WALL DETAIL 

 

7.6 Subdrains that discharge into a natural drainage course or open space area should be 
provided with a permanent headwall structure. 

FRONT VIEW 

SIDE VIEW 

' 

CONCRETE 
CUT-OFF WAl.L 

CONCRETE 
CUT-OFFWAl.L 

SOLID SUBOIWN PIPE 

/ 

tr' MIN. 

NO SCALE 

Ir MIN. (TYP) 

Ir MIN. (TYP) 
/ 

NO SCALE 
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TYPICAL HEADWALL DETAIL 

 
7.7 The final grading plans should show the location of the proposed subdrains. After 

completion of remedial excavations and subdrain installation, the project civil engineer 
should survey the drain locations and prepare an “as-built” map showing the drain 
locations. The final outlet and connection locations should be determined during grading 
operations. Subdrains that will be extended on adjacent projects after grading can be placed 
on formational material and a vertical riser should be placed at the end of the subdrain. The 
grading contractor should consider videoing the subdrains shortly after burial to check 
proper installation and functionality. The contractor is responsible for the performance of 
the drains. 

FRONT VIEW 

SIDE VIEW 

ll"ORII" 
SUIDRAN 

CONCRETE 
HEADWALL 

ll"ORII" 
SUBDRAIN 

~ 24• 

NOTE: HEADWALL SHOULD OUTLET AT TOE OF FILL SLOPE 
OR INTO CONTROU.ED SURFACE DRAINAGE 

NO SCALE 

=rll" 

12" 

NO SCALE 
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8. OBSERVATION AND TESTING 

8.1 The Consultant shall be the Owner’s representative to observe and perform tests during 
clearing, grubbing, filling, and compaction operations. In general, no more than 2 feet in 
vertical elevation of soil or soil-rock fill should be placed without at least one field density 
test being performed within that interval. In addition, a minimum of one field density test 
should be performed for every 2,000 cubic yards of soil or soil-rock fill placed and 
compacted. 

8.2 The Consultant should perform a sufficient distribution of field density tests of the 
compacted soil or soil-rock fill to provide a basis for expressing an opinion whether the fill 
material is compacted as specified. Density tests shall be performed in the compacted 
materials below any disturbed surface. When these tests indicate that the density of any 
layer of fill or portion thereof is below that specified, the particular layer or areas 
represented by the test shall be reworked until the specified density has been achieved. 

8.3 During placement of rock fill, the Consultant should observe that the minimum number of 
passes have been obtained per the criteria discussed in Section 6.3.3. The Consultant 
should request the excavation of observation pits and may perform plate bearing tests on 
the placed rock fills. The observation pits will be excavated to provide a basis for 
expressing an opinion as to whether the rock fill is properly seated and sufficient moisture 
has been applied to the material. When observations indicate that a layer of rock fill or any 
portion thereof is below that specified, the affected layer or area shall be reworked until the 
rock fill has been adequately seated and sufficient moisture applied. 

8.4 A settlement monitoring program designed by the Consultant may be conducted in areas of 
rock fill placement. The specific design of the monitoring program shall be as 
recommended in the Conclusions and Recommendations section of the project 
Geotechnical Report or in the final report of testing and observation services performed 
during grading. 

8.5 We should observe the placement of subdrains, to check that the drainage devices have 
been placed and constructed in substantial conformance with project specifications. 

8.6 Testing procedures shall conform to the following Standards as appropriate: 

8.6.1 Soil and Soil-Rock Fills: 

8.6.1.1 Field Density Test, ASTM D 1556, Density of Soil In-Place By the 
Sand-Cone Method. 
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8.6.1.2 Field Density Test, Nuclear Method, ASTM D 6938, Density of Soil and 
Soil-Aggregate In-Place by Nuclear Methods (Shallow Depth). 

8.6.1.3 Laboratory Compaction Test, ASTM D 1557, Moisture-Density 
Relations of Soils and Soil-Aggregate Mixtures Using 10-Pound 
Hammer and 18-Inch Drop. 

8.6.1.4. Expansion Index Test, ASTM D 4829, Expansion Index Test. 

9. PROTECTION OF WORK 

9.1 During construction, the Contractor shall properly grade all excavated surfaces to provide 
positive drainage and prevent ponding of water. Drainage of surface water shall be 
controlled to avoid damage to adjoining properties or to finished work on the site. The 
Contractor shall take remedial measures to prevent erosion of freshly graded areas until 
such time as permanent drainage and erosion control features have been installed. Areas 
subjected to erosion or sedimentation shall be properly prepared in accordance with the 
Specifications prior to placing additional fill or structures. 

9.2 After completion of grading as observed and tested by the Consultant, no further 
excavation or filling shall be conducted except in conjunction with the services of the 
Consultant. 

10. CERTIFICATIONS AND FINAL REPORTS 

10.1 Upon completion of the work, Contractor shall furnish Owner a certification by the Civil 
Engineer stating that the lots and/or building pads are graded to within 0.1 foot vertically of 
elevations shown on the grading plan and that all tops and toes of slopes are within 0.5 foot 
horizontally of the positions shown on the grading plans. After installation of a section of 
subdrain, the project Civil Engineer should survey its location and prepare an as-built plan 
of the subdrain location. The project Civil Engineer should verify the proper outlet for the 
subdrains and the Contractor should ensure that the drain system is free of obstructions. 

10.2 The Owner is responsible for furnishing a final as-graded soil and geologic report 
satisfactory to the appropriate governing or accepting agencies. The as-graded report 
should be prepared and signed by a California licensed Civil Engineer experienced in 
geotechnical engineering and by a California Certified Engineering Geologist, indicating 
that the geotechnical aspects of the grading were performed in substantial conformance 
with the Specifications or approved changes to the Specifications.  
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