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 APPENDIX A 
 
 FIELD INVESTIGATION 
 
 A-1.00 FIELD EXPLORATION 
 
 
A-1.01 Number of Test Pits 
 
Our subsurface investigation consisted of excavating 18 test drilled with a hollow stem drill rig. 
 
A-1.02 Location of Test Pits 
 
A map showing the approximate locations of the test pits is presented as Plate 1. 
 
A-1.03 Test Pit Logging 
 
Logs of borings were prepared by one of our staff and are attached in this appendix.  The logs contain factual 
information and interpretation of subsurface conditions between samples. The strata indicated on these logs 
represent the approximate boundary between earth units and the transition may be gradual.  The logs show 
subsurface conditions at the dates and locations indicated, and may not be representative of subsurface conditions 
at other locations and times. 
 
Identification of the soils encountered during the subsurface exploration was made using the field identification 
procedure of the Unified Soils Classification System (ASTM D2488).  A legend indicating the symbols and definitions 
used in this classification system and a legend defining the terms used in describing the relative compaction, 
consistency or firmness of the soil are attached in this appendix.  Bag samples of the major earth units were 
obtained for laboratory inspection and testing, and the in-place density of the various strata encountered in the 
exploration was determined 
 
 
 
 

 

 



 

Jupiter Land Holdings LLC February 7, 2019 
Murrieta 56, APN 392-290-049-6   RMA Project No.: 18G-0502-0 
 Page 2 

Well graded gravel, gravel-sand mixtures.

Poorly graded gravel or gravel-sand mixtures,

Silty gravels, gravel-sand-silt mixtures.

Clayey gravels, gravel-sand-clay mixtures.

Well graded sands, gravelly sands, little or

Poorly graded sands or gravelly sands, little

Inorganic silts and very fine sands, rock flour
silty or clayey fine sands or clayey silts

Inorganic clays of low to medium plasticity,
gravelly clays, sandy clays, silty clays, lean

Organic silts and organic silty clays of low

Inorganic silts, micaceous or diatamaceous
fine sandy or silty soils, elastic silts.

Inorganic clays of high plasticity, fat clays.

Organic clays of medium to high plasticity,

BOUNDARY CLASSIFICATIONS:  Soils possessing characteristics of two groups are designated by combinations of group symbols.

Pt

OH

CH

MH

OL

CL

ML

SC

SM

SP

SW

GC

GM

GP

GW

MAJOR DIVISIONS
GROUP

SYMBOLS TYPICAL NAMES

CLEAN
GRAVELS

GRAVELS
WITH FINES

GRAVELS

COARSE
GRAINED

SOILS

SANDS

CLEAN
SANDS

SANDS
WITH FINES

SILTS AND CLAYS

SILTS AND CLAYS

FINE
GRAINED

SOILS

HIGHLY ORGANIC SOILS

(More than 50% of
material is LARGER
than No. 200 sieve
size)

(More than 50% of
coarse fraction is
LARGER than the
No. 4 sieve size.

(More than 50% of
coarse fraction is
SMALLER than the
No. 4 sieve size)

(Appreciable
amount of fines)

(Little or no fines)

(Appreciable amt.
of fines)

(Little or no fines)

(More than 50% of
material is SMALLER
than No. 200 sieve
size)

(Liquid limit LESS than 50)

(Liquid limit GREATER than 50)

little or no fines.

little or no fines.

no fines.

or no fines.

Silty sands, sand-silt mixtures.

Clayey sands, sand-clay mixtures.

with slight plasticity

clays.

plasticity.

organic silts.

Peat and other highly organic soils.
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I.  SOIL STRENGTH/DENSITY 

              BASED ON STANDARD PENETRATION TESTS 

Compactness of sand Consistency of clay 

Penetration Resistance N 
         (blows/Ft)              

Compactness 
 

Penetration Resistance N 
            (blows/ft)               

Consistency 
 

0-4 
 4-10 
10-30 
30-50 
>50 

 

Very Loose 
Loose 
Medium Dense 
Dense 
Very Dense 

<2 
2-4 
4-8 

 8-15 
15-30 
>30 

Very Soft 
Soft 
Medium Stiff 
Stiff 
Very Stiff 
Hard 

N = Number of blows of 140 lb. weight falling 30 in. to drive 2-in OD sampler 1 ft. 

    

            BASED ON RELATIVE COMPACTION 

Compactness of sand Consistency of clay 

% Compaction Compactness % Compaction Consistency 

<75 
75-83 
83-90 
>90 

Loose 
Medium Dense 
Dense 
Very Dense 

<80 
80-85 
85-90 
>90 

Soft 
Medium Stiff 
Stiff 
Very Stiff 

    

II.  SOIL MOISTURE 

    

Moisture of sands Moisture of clays 

% Moisture Description % Moisture Description 

<5% 
5-12% 
>12% 

Dry 
Moist 
Very Moist 

<12% 
12-20% 
>20% 

Dry 
Moist 
Very Moist, wet 
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TEST PIT LOGS AND 
CONSOLIDATED GEOSCIENCE’S BORING LOGS 

 



Location:

SM 0-3

ML 3-5.5'

. . . . . . . . . . . . @ 0-3' Bulk Bag

. . . . . . . . . . . .

. . . . . . . . . . .
. . . . . . . . . . @ 3-5' Bulk Bag LL-28, PL-26, PI-2
. . . . . . . . .

x @ 5.5-6.5' Bulk Bag
x x x

Total Depth 6.5'

1 inch =   5 feet

Moderate gray brown fine Sandy SILT Clay coatings along root pathways, porous, mottled texture, slightly moist, medium dense

No Groundwater Encountered
No Caving

Backfilled and Wheel Rolled Nov. 28, 2018

5.5- 6.5' San Marcos Gabbro(Kgb):  Very weathered, moderate gray brown, massive, medium grained, GABBRO with biotite, fractures lined with clay, slightly 

1513'

Topsoil:  Light orange brown fine to medium Silty SAND with coarse graines and Gravel, porous, roots, dry and very loose in upper 6", loose  to
medium dense and slightly moist below 6".

very dense, hard digging at 6.5'.

USCS Feet (ft) Material Description

Date: Nov. 28, 2018
Project Number: 18G-0502-0 Southwest corner of Baxter Road and Whitewood
Equipment: Case 580 Backhoe Notes: 

1

Logged By: mbk Elevation: 

Log of Exploratory Test Pit

Project Name: Murrieta 56 Mass Grading Test Pit Number:

Kgb 

.... - ) I 
- -

\ - - -

I\ - - ~ I --
'" .J 

"\._ .r 



Location:

SM 0-1

1-5.5'

. . . . . . .
x x x

x x x
x x

x x

Equipment: Case 580 Backhoe Notes: 

Log of Exploratory Test Pit

Project Name: Murrieta 56 Mass Grading Test Pit Number: 2 Date: Nov. 28, 2018
Project Number: 18G-0502-0 Southwest corner of Baxter Road and Whitewood

@ 2.5' Less weathered, light orange gray

Logged By: mbk Elevation: 1526'

USCS Feet (ft) Material Description

Topsoil:  Light orange brown fine Silty SAND with medium and coarse graines and minor Gravel and Cobbles, slightly loose and dry in upper 3", slightly 
and loose to medium dense below 6", roots, porous.
San Marcos Gabbro (Kgb):  Very weathered, orange brown to moderate gray brown, massive, coarse grained, GABBRO with biotite, 
slightly moist, dense to very dense, hard digging at 5.5'.

1 inch =   5 feet

@ 5', root, harder digging, light gray with orange iron oxide staining.

Total Depth 5.5'
No Groundwater Encountered

No Caving
Backfilled and Wheel Rolled Nov. 28, 2018

Kgb 

- -

I\. 7 
' . 



Location:

SM 0 to 3"-6"

. . . . . . .
x x x

x x x
x x x

x x x
x x

Log of Exploratory Test Pit

Project Name: Murrieta 56 Mass Grading Test Pit Number:

USCS Feet (ft) Material Description

Date: Nov. 28, 2018
Project Number: 18G-0502-0 Southwest corner of Baxter Road and Whitewood
Equipment: Case 580 Backhoe Notes: 

3

Logged By: mbk Elevation: 1532'

Topsoil:  Light orange brown fine Silty SAND with medium and coarse graines and very minor Gravel and Cobbles, slightly loose and dry in upper 2", 
and loose to medium dense below 2", roots, porous.
San Marcos Gabbro (Kgb):  Very weathered, moderate orange-red brown, massive, coarse grained, GABBRO with biotite, 
slightly moist, dense to very dense..
@ 4.5' Less weathered, light orange gray.

1 inch =   5 feet

3"-6" to 
6.5'

@ 5.5', very hard digging, light gray with orange iron oxide staining.

Total Depth 5.5'
No Groundwater Encountered

No Caving
Backfilled and Wheel Rolled Nov. 28, 2018

Kgb 

~ --· 

~ I 
\ I 



Location:

x x x
x x x

x x x

4 Date: Nov. 28, 2018
Project Number:

Log of Exploratory Test Pit

Project Name: Murrieta 56 Mass Grading Test Pit Number:
18G-0502-0 Southwest corner of Baxter Road and Whitewood

Equipment: Case 580 Backhoe Notes: 
1526.5'Logged By: mbk Elevation: 

Total Depth 2.5'

USCS Feet (ft) Material Description

1 inch =   5 feet

0 to 2.5'

No Groundwater Encountered
No Caving

Backfilled and Wheel Rolled Nov. 28, 2018

San Marcos Gabbro (Kgb):  Very weathered, light ornage gray, massive, coarse grained, GABBRO with biotite, slightly moist, very dense.
@ 2.5' very hard digging.
 

Kgb 
I'.... ) 



Location:

0-1

x x x
x x x

x x x

Log of Exploratory Test Pit

Project Name: Murrieta 56 Mass Grading Test Pit Number:

USCS Feet (ft) Material Description

Date: Nov. 28, 2018
Project Number: 18G-0502-0 Southwest corner of Baxter Road and Whitewood
Equipment: Case 580 Backhoe Notes: 

5

Logged By: mbk Elevation: 1531.5'

Artifical Fill (af):  Light orange brown fine Silty SAND with medium and coarse graines, dry and slightly loose in upper 3", slightly moist and meduim dense 
dense below.
San Marcos Gabbro (Kgb):  Very weathered, orange gray, massive, coarse grained, GABBRO with biotite, slightly moist, very dense.  Very hard digging at 

1 inch =   5 feet

No Groundwater Encountered
No Caving

Backfilled and Wheel Rolled Nov. 28, 2018

Total Depth 2.5'
2.5'.

1 to 2.5'

Kgb 
I'... ) 











Location:

SM

. . . .
+ + + +

+ + +
+ + + +

+ + +
+ + +

+ +

9"-1' to 7'

1 inch =   5 feet

Total Depth 7'
No Groundwater Encountered

No Caving
Backfilled and Wheel Rolled Nov. 28, 2018

Paloma Valley Ring Complex (Kpvg):  Very weathered, very light orange gray, massive, medium grained, MONZOGRANITE, dry to slightly moist, 
very dense

1553'

Topsoil:  Light orange brown fine Silty SAND with medium and coarse grains, roots, porous, dry in top 2", slightly moist and medium 
dense below.

0 to 9"-1'

USCS Feet (ft) Material Description

Date: Nov. 28, 2018
Project Number: 18G-0502-0 Southwest corner of Baxter Road and Whitewood
Equipment: Case 580 Backhoe Notes: 

10

Logged By: mbk Elevation: 

Log of Exploratory Test Pit

Project Name: Murrieta 56 Mass Grading Test Pit Number:

Kpvg 

- I 

I 
\ / 



Location:

SM

3-6" to 3'

. .
+ + + +

+ +

1 inch =   5 feet

Total Depth 3'
No Groundwater Encountered

No Caving
Backfilled and Wheel Rolled Nov. 28, 2018

Paloma Valley Ring Complex (Kpvg):  Very weathered, very light orange gray, massive, medium grained, MONZOGRANITE, dry to slightly moist, 
very dense.

1570.5'

0 to 3"-6"Topsoil:  Light orange brown fine to coarse Silty SAND with trace Gravel, roots, porous, dry, slightly loose.
dense below.

USCS Feet (ft) Material Description

Date: Nov. 28, 2018
Project Number: 18G-0502-0 Southwest corner of Baxter Road and Whitewood
Equipment: Case 580 Backhoe Notes: 

11

Logged By: mbk Elevation: 

Log of Exploratory Test Pit

Project Name: Murrieta 56 Mass Grading Test Pit Number:

Kpvg 

- f 

~ / 



Location:

SM

4.5' to 5.5

. . . . . . . . . @ 0-3' Bulk Bag

. . . . . . . . .

. . . . . . . .

. . . . . . . .

+

1 inch =   5 feet

Total Depth 5.5'
No Groundwater Encountered

No Caving
Backfilled and Wheel Rolled Nov. 28, 2018

Paloma Valley Ring Complex (Kpvg):  Very weathered, very light orange gray, massive, medium grained, MONZOGRANITE, dry to slightly moist, 
very dense.

1558.5'

0 to 4.5' Topsoil:  Moderate orange brown fine Silty SAND with minor mediun to coarse sand grains, trace Gravel, roots to 2', porous, dry and loose to 3", slighlty
moist and medium dense below.

USCS Feet (ft) Material Description

Date: Nov. 28, 2018
Project Number: 18G-0502-0 Southwest corner of Baxter Road and Whitewood
Equipment: Case 580 Backhoe Notes: 

12

Logged By: mbk Elevation: 

Log of Exploratory Test Pit

Project Name: Murrieta 56 Mass Grading Test Pit Number:

Kpvg + 

--
- -

r\ -
' -
' r 



Location:

SM

. .
+ + + +

1 inch =   5 feet

9" to 2'

Total Depth 2'
No Groundwater Encountered

No Caving
Backfilled and Wheel Rolled Nov. 28, 2018

Paloma Valley Ring Complex (Kpvg):  Very weathered, very light to light orange gray, massive, medium grained, MONZOGRANITE, dry to slightly 
very dense.

1582'

0 to 9" Topsoil:  Light orange brown fine to coarse Silty SAND with trace Gravel, roots, porous, dry, slightly loose.
dense below.

USCS Feet (ft) Material Description

Date: Nov. 28, 2018
Project Number: 18G-0502-0 Southwest corner of Baxter Road and Whitewood
Equipment: Case 580 Backhoe Notes: 

13

Logged By: mbk Elevation: 

Log of Exploratory Test Pit

Project Name: Murrieta 56 Mass Grading Test Pit Number:

Kpvg "-- 7 



Location:

SM

. . . . . . . . .

. . . . . . . . .
x x x . . Bag 0-3'

x x

1 inch =   5 feet

2-3' to 5'

Total Depth 5'
No Groundwater Encountered

No Caving
Backfilled and Wheel Rolled Nov. 28, 2018

San Marcos Gabbro (Kgb):  Very weathered, moderate gray, massive, coarse grained, GABBRO with Biotite, closed fractures filled with soil, dry to 
very dense.  Very hard digging at 5 feet.

1539'

0 to 2-3' Topsoil:  Moderate orange brown fine Silty SAND with minor mediun to coarse sand grains, trace Gravel, roots to 2', porous, dry and loose to 3", slighlty
 moist, and medium dense below.

USCS Feet (ft) Material Description

Date: Nov. 28, 2018
Project Number: 18G-0502-0 Southwest corner of Baxter Road and Whitewood
Equipment: Case 580 Backhoe Notes: 

14

Logged By: mbk Elevation: 

Project Name: Murrieta 56 Mass Grading Test Pit Number:

Kgb 

. 

- I I r---... -
I"--. 

"□ 7 



Location:

SM

+ + + + @ 1-3' Bulk Bag
+ + +

Equipment: Case 580 Backhoe Notes: 

Log of Exploratory Test Pit

Project Name: Murrieta 56 Mass Grading Test Pit Number: 15 Date: Nov. 28, 2018
Project Number: 18G-0502-0 Southwest corner of Baxter Road and Whitewood

very dense

Logged By: mbk Elevation: 1547'

USCS Feet (ft) Material Description

0 to 4" Topsoil:  Light orange brown fine to medium Silty SAND with sparce Gravel, roots, porous, dry to sligthly moist, loose to medum dense.

4" to 3' Paloma Valley Ring Complex (Kpvg):  Very weathered, very light to light orange gray, massive, medium grained, MONZOGRANITE, dry to slightly 

1 inch =   5 feet

Total Depth 3'
No Groundwater Encountered

No Caving
Backfilled and Wheel Rolled Nov. 28, 2018

Kpvg 

I 
I I 

/ 



Location:

SM

. . . . . . . . .
x x x x .

x x x x
x x x

Equipment: Case 580 Backhoe Notes: 

very dense.  Very hard digging at 4 feet.

Logged By: mbk Elevation: 1519.5'

USCS Feet (ft) Material Description

Topsoil:  Moderate orange brown fine Silty SAND with sparce Gravel, porous, roots and dry in upper 4", slightly moist and medium dense below.

San Marcos Gabbro (Kgb):  Very weathered, moderate gray, massive, coarse grained, GABBRO with Biotite, orange iron oxide staining, dry to slightly 

Project Name: Murrieta 56 Mass Grading Test Pit Number: 16 Date: Nov. 28, 2018
Project Number: 18G-0502-0 Southwest corner of Baxter Road and Whitewood

0 to 1-

1.5'
1-1.5' to 

4'

1 inch =   5 feet

Total Depth 4'
No Groundwater Encountered

No Caving
Backfilled and Wheel Rolled Nov. 28, 2018

Kgb 

. 
i--... J 

n 7 



Location:

SM

. . . . . . . . .
x x x x .

x x x
x x

Project Name: Murrieta 56 Mass Grading Test Pit Number:

USCS Feet (ft) Material Description

Date: Nov. 28, 2018
Project Number: 18G-0502-0 Southwest corner of Baxter Road and Whitewood
Equipment: Case 580 Backhoe Notes: 

17

Logged By: mbk Elevation: 1519.5'

0 to 9"-1' Topsoil:  Light orange brown fine Silty SAND with sparce Gravel and Cobbles, porous, roots and dry in upper 2", slightly moist and medium dense below.

1 inch =   5 feet

9"-1' to 
3.5'

Total Depth 3.5'
No Groundwater Encountered

No Caving
Backfilled and Wheel Rolled Nov. 28, 2018

San Marcos Gabbro (Kgb):  Very weathered, moderate gray, massive, coarse grained, GABBRO with Biotite, orange iron oxide staining, dry to slightly 
very dense.  Hard digging, stopped at 4 feet.

Kgb 

I 

~ -
LJ 



Location:

SM

. . . . . . . . .
x x . .

x x x x
x x x

x x x

18 Date: Nov. 28, 2018
Project Number:
Project Name: Murrieta 56 Mass Grading Test Pit Number:

18G-0502-0 Southwest corner of Baxter Road and Whitewood

very dense.  Hard digging 4 to 5'

USCS Feet (ft) Material Description

1518'Logged By: mbk Elevation: 
Equipment: Case 580 Backhoe Notes: 

1 inch =   5 feet

0 to 1-
1.5'

Total Depth 5'
No Groundwater Encountered

No Caving
Backfilled and Wheel Rolled Nov. 28, 2018

Topsoil:  Moderate orange brown fine Silty SAND with sparce Gravel, porous, roots and dry in upper 2", slightly moist and medium dense below.

1'-1.5' to 
5'

San Marcos Gabbro (Kgb):  Very weathered, light to moderate gray, massive, coarse grained, GABBRO with Biotite, orange iron oxide staining, dry to 

Kgb 

- ( 

~ J 



LOG OF EXPLORATORY BORING Sheet 1 of 1 

Job Number: 05-051-41 Boring No: B-1 

Project: SunCal Companies, Murrieta Boring Location: 

Meadowlark School Site 
Date Started: 10/26/2005 Drill Type: Hollow Stem Auger 

Date Completed: 10/26/2005 
Sample Direct 

Type ■ Thin\f\/:;ill ~2.5"Ring ,J. 
X "' Shear 

13 0 

" 
Tube Sample i <I) 

I Q. -0 J'J 
<I) <I) 0 <I) E 
LL Q. -0 IZ] Bulk [I] Standard Split sz static vvater 0 c ~ '1n ~ 

~ 
<I) "' 0 C ~ I-.s -e Sample Spoon Sample = Table "' .Q 

0 Q. 

"' ;! (.) C CJ) <a- a; 
t ·o i3 :5 ~ 

<I) "' ."1 0 0 0 C ;; 
CJ) -~ (0 ai ~ ~ .0 

<I) -0 1n " 
Q. ~ 0 

0 C ell 0 
::, ·o 0 

:. CJ) 

SOIL DESCRIPTION 

ML 

X 
ALLUVIUM (Qal): Sandy silt, orange-brown, 

. moist, 5% gravel, dense . 7 25 

. 'x @ 2' Sandy silt, tan, moist, dense. 85/11" 3.5 114.4 

. 

- 5 -
SM T @ 6' Silty sand with gravel, grey-brown, moist, 71/10" 2.8 

X 
very dense. 

. 

10 - SM l2S @ 1 O' Silty sand with gravel, grey-brown, moist, 50/4" 5.3 127.4 

very dense. 

· Bdrx I GRANODIORITE (Kgd): Bedrock 50/3" 1.7 

- 15 - No recovery 

TOTAL DEPTH@ 14 feet 
NO GROUNDWATER ENCOUNTERED 

- 20 - NO CAVING EXPERIENCED 

- 25 -

. 

. 

- 30 -
. 

. 

35 -

I II 
Page 
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LOG OF EXPLORATORY BORING Sheet 1 of 1 

Job Number: 05-051-41 Boring No: B-2 

Project: SunCal Companies, Murrieta Boring Location: 
Meadowlark School Site 

Date Started: 10/26/2005 Drill Type: Hollow Stem Auger 

Date Com1 leted: 10/26/2005 
Sample Direct 

Type ■ Th[nVVall [S] 2 .5" Ring "' ,F. Shear 0 
X 

1u Tube Sample cc" 't ill 

1 a. -a fl ill ill 0 {l ~ .5 
LL a. -a [Z] Bulk DJ Standard Split 2 Static \A/ater ~ 

't, 

~ ill 0 C 3 
.~ -e Sample Spoon Sample = Table w 0 0 a. >--

0 C rn .,,, 
£ ·5 .i 

e,; ~ 

i 
ill ·~ 

ill 0 
i;; 

a. " 
0 0 C £ 

ill rn a] in ro :0 
0 -a C' a. " 0 

C il:i 0 ::, ·o 0 
:;; rn 

SOIL DESCRIPTION 

ML @ 0' Alluvium (Qal): Sandy silt, orange-brown, 

~ 
moist, loose. 

ML @ 2' Sandy silt, yellow-brown, moist, dense. 80/10" 2.8 127.7 

~ 5 -

SM I @ 6' Silty sand, brown, moist. 40 3.3 

-
- 10 - SM 3 @ 1 0' Silty sand, grey-brown, moist, dense. 50/5" 3.8 120.6 

-
-

15 - SM 'x X @ 15' Silty sand w/ gravel, grey-brown, moist, ¥ 50/6" 5.4 120.9 
- dense. @ 16' Groundwater encountered 
-

-

20 - I @ 20' Gravel with silt. Refusal due to gravel. 50/4" 11.1 

TOTAL DEPTH @ 23 feet 
GROUNDWATER ENCOUNTERED 

25 - NO CAVING EXPERIENCED 

30 -

r 35 -

-

I II 
Page 

I RMA Geoscience, Inc. AS 



LOG OF EXPLORATORY BORING Sheet 1 of 1 

Job Number: 05-051-41 Boring No: 8-3 

Project: SunCal Companies, Murrieta Boring Location: 

Meadowlark School Site 
Date Started: 10/26/2005 Drill Type: Hollow Stem Auger 

Date Com1 leted: 10/26/2005 
Sample Direct 

Type ■ ThinWall [Z]2.5"Ring 'if'. 
X 'if'. Shear 

1ii Tube Sample ~ u <l) 

!" 0. "O i © <l) 15 ~ ,;, E 
lL 0. "O (2J Bulk DJ Standard Split sz static VVater 0 '1n 

,:'.' <l) ';;; C .e -e S:;1rnple Spoon Sample = Table 0 "' 0 
~ 0 0. I-

-"' ~ 
0 C ·a; (J) -e- © 

% i3 
<l) 

·o 3 0 ~ 0 C .ill 0 B (J) ·"' a, ffi i3 " .0 
<l) "O "' 0. ~ 
0 C "' .ll 0 ::, ·5 0 

2 
(J) 

SOIL DESCRIPTION 

ML x 
@ O' Alluvium (Qal): Sandy silt, orange 

0 16 
. 

ML tx @ 3' Sandy silt, yellow-brown, moist, dense. 88/10" 4.4 128.5 

- 5 -

SM t8 @ 7' Silty sand, grey-brown, moist, dense 50/4" 2.3 129.9 

looks like weathered granite. 

- 10 - SM s @ 1 0' Silty sand with gravel, grey-brown, moist, 50/3" 2.6 123.8 

- dense, sample has broken gravel weathered 

15 - SM I @ 15' Silty sand w/ gravel, grey-brown, moist, 50/3" 1.8 

dense. 

-

- 20 - SM X X @ 20' Silty sand w/ gravel, grey-brown, moist, 50/2" 2.2 116.8 

" very dense 
slow drilling 

25 - SM I @ 25' Silty sand w/ gravel, grey-brown, moist, 50/4" 1.5 
. dense 

. 

30 - s @ 30' Gravel, rings show bedrock, 50/4" 1.9 120 

. End of Boring 
-

TOTAL DEPTH@ 30 feet 

- 35 - NO GROUNDWATER ENCOUNTERED 
NO CAVING EXPERIENCED 

Page 
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LOG OF EXPLORATORY BORING Sheet 1 of 1 

Job Number: 05-051-41 Boring No: B-4 

Project: SunCal Companies, Murrieta Boring Location: See Plot Plan 
Meadowlark School Site 

Date Started: 10/26/2005 Drill Type: Hollow Stem Auger Drill Rig 

Date Comoleted: 10/26/2005 
Sample Direct 

Type ■ Thin\A/all kS]2.5"Ring ,?. 
X ,?. Shear 

Tube Sample c' 't3 "' 1D 0. "O ! j'l 

"' "' 0 2 >, E u. 0. ~ [2JBulk DJ Standard Split sz Static VVater ,g C ~ 1n ~ i".' 0 C "5 -~ -e Sample Spoon Sarnple = T:able 00 0 
00 .Q ' 0. 
C (/) 

,5 ~ "' ~ "' 00 -e- la ·o 3 .Q ~ 0 C "' () 

6 0. (/) [!J "' ]5 

"' "O 
[!J tl cc ~ ~ 

0 C 0 0 :::, ·5 w 
:; (/) 

SOIL DESCRIPTION 

ML @ O' ALLUVIUM (Qal): Sandy silt, orange-brown, 
moist, dense. 

-

ML z @ 3' Sandy silt, yellow-brown, moist, dense. 50/4" 3.1 120.9 

5 - SM z @ 5' Silty sand. 50/3' 1.5 109.2 

-
· Bdrx Granodiorite (Kgd) Bedrock 

Refusal 
-

10 - TOTAL DEPTH@ 7 feet 
. NO GROUNDWATER ENCOUNTERED 

NO CAVING EXPERIENCED 

15 -
. 

. 

20 -

25 -

30 -

-
-

- 35 -

I II 
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LOG OF EXPLORATORY BORING Sheet 1 ol 1 

Job Number: 05-051-41 Boring No: B-5 
Project: SunCal Companies, Murrieta Boring Location: See Plot Plan 

Meadowlark School Site 
Date Started: 10/26/2005 Drill Type: Hollow Stem Auger Drill Rig 

Date Com1 leted: 10/26/2005 
Sample Direct 

Type ■ Tt1in \Nall Cg]2.5"Ring ?f. 
X ?f. Shear 

a5 Tube Sample t 't3 " 0. -0 I !!l 
" " 15 ill .~ E w 
LL 0. -0 CZJBUII( [I] standard Split sz static \Nater 0 1;; " ,:'.' " i C .~ € S:51mple Spoon Sample = Table 0 w 0 

::, 0 0. >--
"' 

(.) C ·~ C/) -e- i;; ,s ·o 
-~ c5 g ~ " C ~ (.) 

0. C/) " 
0 

" .0 
,s 

" -0 " i:' 0. ::, 0 
0 C w 

0 ill 0 :::, ·o 
2 

C/) 

SOIL DESCRIPTION 

SM Alluvium (Qal): Silty sand, orange-brown, dense 

SM ~ @ 3' Silty sand, yellow-brown, moist, very dense. 50/3" 1.8 111.0 

- 5 - ML :g @ 5' Sandy silt, with gravel, grey-brown, moist, 50/4" 3.6 104.2 

dense. 

Water @ 10 feet ¥ 
10 - SM I @ 10' Silty sand with large amounts of gravel 50/7" 1.7 

grey-brown, very dense, moist 
. 

15 - SM :g @ 15' Silty sand with gravel, grey-brown, wet, 50/2" 7.1 132.1 

very dense. 
@ 16' Refusal due to gravel. 

1- 20 - TOTAL DEPTH@ 16feet 
GROUNDWATER ENCOUNTERED 

NO CAVING EXPERIENCED 

1- 25 -

f -
1- 30 -

35 -
-
-

-
-

I II 
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LOG OF EXPLORATORY BORING Sheet 1 of 1 

Job Number: 05-051-41 Boring No: B-6 

Project: SunCal Companies, Murrieta Boring Location: See Plot Plan 

Meadowlark School Site 
Date Started: 10/26/2005 Drill Type: Hollow Stern Auger Drill Rig 

Date Cornoleted: 10/26/2005 
Sample Direct 

Type ■ Thin \f>,/all lZ] 2 .5" Ring * X * Shear 

" 
Tube Sample cc" 13 w 

1 D. -0 

m w w 15 ~ ii E 
LL D. -0 [Z] Bulk [I] Standarcl Split 'Sl.. static Water l 1n 

f".' a, C 

-~ -e Sample Spoon Sample - Table 
0 "' -~ 

~ " D. f--

" 
0 C (/) -e- ii; 

t ·5 -~ " ~ 
w a, 0 0 0 C 5 (/) aJ ai i3 ~ 15 

w -0 "' D. ~ 

0 C ·" 0 ell a 
::, 0 (/) 

2 
SOIL DESCRIPTION 

ML @ O' ALLUVIUM (Qal): Sandy silt, orange-brown, 
very dense. 

ML ~ @ 3' Sandy silt, orange-brown, moist, very dense. 7016" 5.8 108.2 

a 5 - ML ~ @ 5' Sandy silt, yellow-brown, moist, dense. 80/9" 3.2 120.2 

- 10 - ML ~ @ 1 O' Sandy silt, brown, moist, dense. 508/3" 5.5 115.4 

. 

. 

. 

. 

15 - ML ~ @ 15' Sandy silt, brown, moist, dense. 5014" 3.6 110.7 

@ 18' Hitting gravel- slow drilling 

20 - SM ~ @ 20' Silty sand, grey-brown, moist, dense, 50/3" 3.5 111.2 

with gravel. 

1- 25 - SM I @ 25' Silty sand with gravel, grey-brown, 50/3" 

f - No recovery 

Refusal @ 28' due to gravel. 
. 

1-- 30 -
TOT AL DEPTH @ 28 feet 

. NO GROUNDWATER ENCOUNTERED 
NO CAVING EXPERIENCED 

f- 35 -

-

I II 
Page 
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LABORATORY TESTS
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APPENDIX B 
 

B-1.00 LABORATORY TESTS 
 
B-1.01 Maximum Density 

Maximum density - optimum moisture relationships for the major soil types encountered during the field 
exploration were performed in the laboratory using the standard procedures of ASTM D1557. 
 
B-1.02 Expansion Tests 

Expansion index tests were performed on representative samples of the major soil types encountered by the test 
methods outlined in ASTM D4829. 
 
B-1.04 Atterberg Limits 

The liquid limit, plastic limit, and the plasticity index of the major soil types encountered in the test pits were 
determined using the standard test methods of ASTM D4318. 
 
B-1.05 Particle-Size/Sieve Analysis 
 
Particle size analysis was performed on a representative sample of the on-site soils in accordance with the standard 
test methods of the ASTM D422. 
 
B-1.06 Soluble Sulfates and Chlorides 
Tests were performed on a representative sample encountered during the investigation using the California Test 
Methods 417 and 422. 
 
B-1.07 Soil Reactivity (pH) and Electrical Conductivity (Ec) 

Near-surface soil samples were tested for soil reactivity (pH) and minimum electrical resistivity using California Test 
Method 643 (see Table B1). The pH measurement determines the degree of acidity or alkalinity in the soils. The 
minimum resistivity is used as an indicator of how corrosive the soil is relative to buried metallic items.    
 
B-1.08 Direct Shear 

A direct shear test was performed on representative samples of the major soil types encountered in the test pit 
using the standard test method of ASTM D3080 (consolidated and drained).  Tests were performed on a remolded 
sample.  The remolded sample was tested at 90 percent relative compaction.  

Shear test was performed on a direct shear machine of the strain-controlled type.  To simulate possible adverse field 
conditions, the samples were saturated prior to shearing.  Several samples were sheared at varying normal loads 
and the results plotted to establish the angle of the internal friction and cohesion of the tested samples. 
 
B-1.09 Test Results 

Test results for all laboratory tests performed on the subject project are presented in this appendix.  
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MAXIMUM DENSITY - OPTIMUM MOISTURE 
 (Test Method: ASTM D1557) 

 
Sample 
Number 

Optimum Moisture 
(Percent) 

Maximum Density 
(lbs/ft3) 

TP1 @ 0-3 feet 10.4 128.9 

TP14 @ 0-3 feet 7.0 130.3 

TP15 @ 1-3 feet 7.1 129.7 
 
EXPANSION TEST 
 Test Method: ASTM D4829 
 

Sample 
Number 

Expansion 
Index 

Expansion 
Classification 

TP1 @ 3-5 feet 0 Very Low 
 
ATTERBERG LIMITS TEST RESULTS 

Test Method: ASTM D4318 

 
Sample 
Location 

Liquid 
Limit 

Plastic 
Limit 

Plasticity 
Index 

TP1 @3-5 feet 28 26 2 
 
SOLUBLE SULFATES 
 (Test Method:  Hach DR3 - Calcium Phosphate Extractable) 
 

Sample 
Number 

Soluble Sulfate 
(ppm) 

Chloride Content 
(ppm) 

TP1 @ 3-5 feet 55 40 

 
SOIL REACTIVITY (pH) AND ELECTRICAL CONDUCTIVITY 
 (Test Method: ASTM D4972) 
 

Sample 
Number 

 
pH 

Resistivity 
(Ohm-cm) 

TP1 @ 3-5 feet 6.9 1,511 
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APPENDIX D 
 

GENERAL EARTHWORKS AND 
GRADING SPECIFICATIONS 
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APPENDIX D 
 
 GENERAL EARTHWORK AND GRADING SPECIFICATIONS 
 
 D-1.00 GENERAL DESCRIPTION 

D-1.01 Introduction 

These specifications present our general recommendations for earthwork and grading as shown on the approved 
grading plans for the subject project.  These specifications shall cover all clearing and grubbing, removal of existing 
structures, preparation of land to be filled, filling of the land, spreading, compaction and control of the fill, and all 
subsidiary work necessary to complete the grading of the filled areas to conform with the lines, grades and slopes as 
shown on the approved plans. 
 
The recommendations contained in the geotechnical report of which these general specifications are a part of shall 
supersede the provisions contained hereinafter in case of conflict. 

D-1.02 Laboratory Standard and Field Test Methods 

The laboratory standard used to establish the maximum density and optimum moisture shall be ASTM D1557. 
 
The insitu density of earth materials (field compaction tests) shall be determined by the sand cone method (ASTM 
D1556), direct transmission nuclear method (ASTM D6938) or other test methods as considered appropriate by the 
geotechnical consultant. 
 
Relative compaction is defined, for purposes of these specifications, as the ratio of the in-place density to the 
maximum density as determined in the previously mentioned laboratory standard. 
 
 
 D-2.00 CLEARING 

D-2.01 Surface Clearing 

All structures marked for removal, timber, logs, trees, brush and other rubbish shall be removed and disposed of off 
the site.  Any trees to be removed shall be pulled in such a manner so as to remove as much of the root system as 
possible. 
 
D-2.02 Subsurface Removals 
 
A thorough search should be made for possible underground storage tanks and/or septic tanks and cesspools.  If 
found, tanks should be removed and cesspools pumped dry. 
 
Any concrete irrigation lines shall be crushed in place and all metal underground lines shall be removed from the 
site. 

D-2.03 Backfill of Cavities 

All cavities created or exposed during clearing and grubbing operations or by previous use of the site shall be cleared 
of deleterious material and backfilled with native soils or other materials approved by the soil engineer.  Said backfill 
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shall be compacted to a minimum of 90% relative compaction. 
 
 
 D-3.00 ORIGINAL GROUND PREPARATION 

D-3.01 Stripping of Vegetation 

After the site has been properly cleared, all vegetation and topsoil containing the root systems of former vegetation 
shall be stripped from areas to be graded.  Materials removed in this stripping process may be used as fill in areas 
designated by the soil engineer, provided the vegetation is mixed with a sufficient amount of soil to assure that no 
appreciable settlement or other detriment will occur due to decaying of the organic matter.  Soil materials 
containing more than 3% organics shall not be used as structural fill. 
 
D-3.02 Removals of Non-Engineered Fills 
 
Any non-engineered fills encountered during grading shall be completely removed and the underlying ground shall 
be prepared in accordance to the recommendations for original ground preparation contained in this section.  After 
cleansing of any organic matter the fill material may be used for engineered fill. 

D-3.03 Over excavation of Fill Areas 

The existing ground in all areas determined to be satisfactory for the support of fills shall be scarified to a minimum 
depth of 6 inches.  Scarification shall continue until the soils are broken down and free from lumps or clods and until 
the scarified zone is uniform.  The moisture content of the scarified zone shall be adjusted to within 2% of optimum 
moisture.  The scarified zone shall then be uniformly compacted to 90% relative compaction. 
 
Where fill material is to be placed on ground with slopes steeper than 5:1 (H:V) the sloping ground shall be benched.  
The lowermost bench shall be a minimum of 15 feet wide, shall be a minimum of 2 feet deep, and shall expose firm 
material as determined by the geotechnical consultant.  Other benches shall be excavated to firm material as 
determined by the geotechnical consultant and shall have a minimum width of 4 feet. 
 
Existing ground that is determined to be unsatisfactory for the support of fills shall be overexcavated in accordance 
to the recommendations contained in the geotechnical report of which these general specifications are a part. 
  
 

D-4.00 FILL MATERIALS 

D-4.01 General 

Materials for the fill shall be free from vegetable matter and other deleterious substances, shall not contain rocks or 
lumps of a greater dimension than is recommended by the geotechnical consultant, and shall be approved by the 
geotechnical consultant. Soils of poor gradation, expansion, or strength properties shall be placed in areas 
designated by the geotechnical consultant or shall be mixed with other soils providing satisfactory fill material. 

D-4.02 Oversize Material 

Oversize material, rock or other irreducible material with a maximum dimension greater than 8 inches shall not be 
placed in fills, unless the location, materials, and disposal methods are specifically approved by the geotechnical 
consultant.  Oversize material shall be placed in such a manner that nesting of oversize material does not occur and 
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in such a manner that the oversize material is completely surrounded by fill material compacted to a minimum of 
90% relative compaction.  Oversize material shall not be placed within 10 feet of finished grade without the 
approval of the geotechnical consultant. 

D-4.03 Import 

Material imported to the site shall conform to the requirements of Section 4.01 of these specifications. Potential 
import material shall be approved by the geotechnical consultant prior to importation to the subject site. 
  
 

D-5.00 PLACING AND SPREADING OF FILL 

D-5.01 Fill Lifts 

The selected fill material shall be placed in nearly horizontal layers which when compacted will not exceed 
approximately 6 inches in thickness.  Thicker lifts may be placed if testing indicates the compaction procedures are 
such that the required compaction is being achieved and the geotechnical consultant approves their use. 
Each layer shall be spread evenly and shall be thoroughly blade mixed during the spreading to insure uniformity of 
material in each layer. 

D-5.02 Fill Moisture 

When the moisture content of the fill material is below that recommended by the soils engineer, water shall then be 
added until he moisture content is as specified to assure thorough bonding during the compacting process. 
 
When the moisture content of the fill material is above that recommended by the soils engineer, the fill material 
shall be aerated by blading or other satisfactory methods until the moisture content is as specified. 

D-5.03 Fill Compaction 

After each layer has been placed, mixed, and spread evenly, it shall be thoroughly compacted to not less than 90% 
relative compaction. Compaction shall be by sheepsfoot rollers, multiple-wheel pneumatic tired rollers, or other 
types approved by the soil engineer. 
 
Rolling shall be accomplished while the fill material is at the specified moisture content.  Rolling of each layer shall 
be continuous over its entire area and the roller shall make sufficient trips to insure that the desired density has 
been obtained. 

D-5.04 Fill Slopes 

Fill slopes shall be compacted by means of sheepsfoot rollers or other suitable equipment.  Compacting of the 
slopes may be done progressively in increments of 3 to 4 feet in fill height.  At the completion of grading, the slope 
face shall be compacted to a minimum of 90% relative compaction.  This may require track rolling or rolling with a 
grid roller attached to a tractor mounted side boom. 
 
Slopes may be over filled and cut back in such a manner that the exposed slope faces are compacted to a minimum 
of 90% relative compaction. 
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The fill operation shall be continued in six inch (6") compacted layers, or as specified above, until the fill has been 
brought to the finished slopes and grades as shown on the accepted plans. 

D-5.05 Compaction Testing 

Field density tests shall be made by the geotechnical consultant of the compaction of each layer of fill.  Density tests 
shall be made at locations selected by the geotechnical consultant. 
 
Frequency of field density tests shall be not less than one test for each 2.0 feet of fill height and at least every one 
thousand cubic yards of fill.  Where fill slopes exceed four feet in height their finished faces shall be tested at a 
frequency of one test for each 1000 square feet of slope face. 
 
Where sheepsfoot rollers are used, the soil may be disturbed to a depth of several inches.  Density reading shall be 
taken in the compacted material below the disturbed surface.  When these readings indicate that the density of any 
layer of fill or portion thereof is below the required density, the particular layer or portion shall be reworked until 
the required density has been obtained. 
 
 
 D-6.00 SUBDRAINS 

D-6.01 Subdrain Material 

Subdrains shall be constructed of a minimum 8-inch diameter pipe encased in a suitable filter material. The subdrain 
pipe shall be Schedule 40 Acrylonitrile Butadiene Styrene (ABS) or Schedule 40 Polyvinyl Chloride Plastic (PVC) pipe 
or approved equivalent.  Subdrain pipe shall be installed with perforations down.  Filter material shall consist of 3/4" 
to 1 1/2" clean gravel wrapped in an envelope of filter fabric consisting of Mirafi 140N or approved equivalent. 

D-6.02 Subdrain Installation 

Subdrain systems, if required, shall be installed in approved ground to conform the approximate alignment and 
details shown on the plans or herein.  The subdrain locations shall not be changed or modified without the approval 
of the geotechnical consultant.  The geotechnical consultant may recommend and direct changes in the subdrain 
line, grade or material upon approval by the design civil engineer and the appropriate governmental agencies. 
  

 
D-7.00 EXCAVATIONS 

D-7.01 General 

Excavations and cut slopes shall be examined by the geotechnical consultant.  If determined necessary by the 
geotechnical consultant, further excavation or overexcavation and refilling of overexcavated areas shall be 
performed, and/or remedial grading of cut slopes shall be performed. 

D-7.02 Fill-Over-Cut Slopes 

Where fill-over-cut slopes are to be graded the cut portion of the slope shall be made and approved by the 
geotechnical consultant prior to placement of materials for construction of the fill portion of the slope. 
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D-8.00 TRENCH BACKFILL 

D-.01 General 

Trench backfill within street right of ways shall be compacted to 90% relative compaction as determined by the 
ASTM D1557 test method. Backfill may be jetted as a means of initial compaction; however, mechanical compaction 
will be required to obtain the required percentage of relative compaction.  If trenches are jetted, there must be a 
suitable delay for drainage of excess water before mechanical compaction is applied. 
 
  

D-9.00 SEASONAL LIMITS 

D-9.01 General 

No fill material shall be placed, spread or rolled while it is frozen or thawing or during unfavorable weather 
conditions. When the work is interrupted by heavy rain, fill operations shall not be resumed until field tests by the 
soils engineer indicate that the moisture content and density of the fill are as previously specified. 
 
 

D-10.00 SUPERVISION 

D-10.01 Prior to Grading 

The site shall be observed by the geotechnical consultant upon completion of clearing and grubbing, prior to the 
preparation of any original ground for preparation of fill. 
 
The supervisor of the grading contractor and the field representative of the geotechnical consultant shall have a 
meeting and discuss the geotechnical aspects of the earthwork prior to commencement of grading. 

D-10.02 During Grading 

Site preparation of all areas to receive fill shall be tested and approved by the geotechnical consultant prior to the 
placement of any fill. 
 
The geotechnical consultant or his representative shall observe the fill and compaction operations so that he can 
provide an opinion regarding the conformance of the work to the recommendations contained in this report. 
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