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Appendix B
Field Exploration Logs & Infiltration Data
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Last Edited: 10/20/2022

Geotechnical Boring Log Borehole HS-1
Date: 10/11/2023 Drilling Company: 2R Drilling
Project Name: Lennar - Greenbriar, Brea Type of Rig: Truck Mounted
Project Number: 23169-01 Drop: 30" Hole Diameter: 6"
Elevation of Top of Hole: ~339' MSL Drive Weight: 140 pounds
Hole Location: See Geotechnical Map Page 1 of 2
5 = Logged By RNP
5]
Q 2 ) Sampled By RNP
e o| E - g Q ! =
= o| 3 c| = S S Checked By KTM o
c = - p 2 7] > —
S | T |lLe|l o S| & 2 n %
© c (€| a Q = 9]
> | 3 | 8| € 2 @21 O 8
) O | &S| © o 2 o | » >~
w o 0| w m| 0O = D DESCRIPTION (o
0 @Q' - 3.5" Asphalt over 5" Base
- - Quaternary Older Alluvium (Qoa)
_ R-1 ;g 12211113 | CL | @ 2.5'-Sandy CLAY: brown, slightly moist, hard, trace
335 i 26 of gravel
5 o R-2 ;8 116.0 | 15.4 @ 5' - Sandy CLAY: brown, moist, hard, trace of gravel
7 25
_ SPT-1 X 151 14.3 @ 7.5' - Sandy CLAY: brown, moist, hard
3304 o 14
10— R-3 I 22 113.7 | 11.8 @ 10' - Sandy CLAY: brown, moist, hard
7 36
325 . -
15— R-4 9 |110.1|10.2 [ SMto | @ 15' - Silty SAND to Sandy SILT: light brown, moist,
— I ﬁg ML very dense to hard, fine to medium grained sand
320 - -
20— SPT-ZX ] 7.8 | SM | @ 20 - Silty SAND: light brown, moist, very dense, fine |-#200l
7 25
315 - -
A\V4 L
25 — 281 @ 25' - No Recovery: Groundwater Encountered
7 m| 40
310 - -
30— -
THIS SUMMARY APPLIES ONLY AT THE LOCATION SAMPLE TYPES: TEST TYPES:
OF THIS BORING AND AT THE TIME OF DRILLING. B BULK SAMPLE DS DIRECT SHEAR
Eerr ke B ——
SPT STANDARD PENETRATION S&H SIEVE AND HYDROMETER
3 PRESENTED 15 4 SIMPLIFIOATION OF THE ACTUAL Bl BPANSIONNDEX
CONDITIONS ENCOUNTERED. THE DESCRIPTIONS CR CORROSION
PROVIDED ARE QUALITATIVE FIELD DESCRIPTIONS 7 GROUNDWATER TABLE AL ATTERBERG LIMITS
AND ARE NOT BASED ON QUANTITATIVE - co COLLAPSE/SWELL
ENGINEERING ANALYSIS. Rv R-VALUE
-#200 % PASSING # 200 SIEVE
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Geotechnical Boring Log Borehole HS-1
Date: 10/11/2023 Drilling Company: 2R Dirilling
Project Name: Lennar - Greenbriar, Brea Type of Rig: Truck Mounted
Project Number: 23169-01 Drop: 30" Hole Diameter: 6"
Elevation of Top of Hole: ~339' MSL Drive Weight: 140 pounds
Hole Location: See Geotechnical Map Page 2 of 2
5 = Logged By RNP
Q 2 ) Sampled By RNP
e o| E - g Q ! =
= o| 3 c | = S £ Checked By KTM O
c | = |2 Z S| ® > [
S | T |e| o 31 5 | o 5
© c < o Q 2 7))
> | 3 | &| € 2 2 1 O g
) O || © o 2 o) %) >
wm o |0l wn m| O = - DESCRIPTION ~
30 R-5 8 96.3 | 29.0 [ SM | @ 30'- Silty SAND: brown, wet, dense AL
_ 18 -#200]
25
305 - -
35— -
300 - -
40— R-6 7 1901 | 314 CL |@ 40'-CLAY: light brown, wet, hard, trace of gravel AL
- 18 #200)
295 - -
45— -
290 - -
50— R-7 I 251 91.8 | 30.6 @ 50' - CLAY: brown, wet, hard, few gravel -#200]
n 24
| I Total Depth = 51.5'
] i Groundwater Encountered @ 25 feet
285 ] B Backfilled with Cuttings on 10/11/2022 and patched with
55 — - asphalt
280 - -
60 — -
THIS SUMMARY APPLIES ONLY AT THE LOCATION SAMPLE TYPES: TEST TYPES:
OF THIS BORING AND AT THE TIME OF DRILLING. B BULK SAMPLE DS DIRECT SHEAR
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER Z zlngssAhﬂh/TéEE(CA Modified Sampler) ZE ’\SﬂlécéﬂgmADLsglsslw
LOCATIONS AND MAY CHANGE AT THIS LOCATION SPT STANDARD PENETRATION S&H SIEVE AND HYDROMETER
3 I Gc PRESENTED 13 A SMPLIFICATION OF THE ACTUAL TEST SAMPLE El | EXPANSIONINDEX
CONDITIONS ENCOUNTERED. THE DESCRIPTIONS CR CORROSION
PROVIDED ARE QUALITATIVE FIELD DESCRIPTIONS % GROUNDWATER TABLE AL ATTERBERG LIMITS
AND ARE NOT BASED ON QUANTITATIVE co COLLAPSE/SWELL
ENGINEERING ANALYSIS. RV R-VALUE
-#200 % PASSING # 200 SIEVE
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Last Edited: 10/20/2022

Geotechnical Boring Log Borehole HS-2

Date: 10/11/2023 Drilling Company: 2R Dirilling
Project Name: Lennar - Greenbriar, Brea Type of Rig: Truck Mounted
Project Number: 23169-01 Drop: 30" Hole Diameter: 6"
Elevation of Top of Hole: ~332' MSL Drive Weight: 140 pounds
Hole Location: See Geotechnical Map Page 1 of 1
5 = Logged By RNP
)
Q 2 ) Sampled By RNP
e o| E - g Q ! =
= o| 3 c| = S S Checked By KTM o
c = - p 2 7] > —
S| T |e| o 31 5 | o 5
© c < o Q 2 0
> | 3 | &| € 2 2 1 O g
k) O || © o 2 o | » >~
w o | 0| w m| 0O = D DESCRIPTION (o
0 @Q' - 2.5" Asphalt over 5" Base
330 . - Quaternary Older Alluvium (Qoa)
_ SPT-1 X % 183 | CL | @ 2.5'-Sandy CLAY: dark brown, very moist, stiff AL
_ 4
5 R-1 I 164 1154 | 15.4 @ 5' - Sandy CLAY: dark brown, moist, very stiff
7 20
325 - -
i SPT-ZX 1 16.9 @ 7.5' - Sandy CLAY: brown, moist, stiff
_ 6
10— R-2 134 105.7 | 14.5 ML | @ 10'- SILT with Sand: light brown, moist, very stiff,
7] 19 trace of gravel
320 - -
15— SPT-3X 152 4.5 SM | @ 15' - Silty SAND: light brown, slightly moist, dense
7 15
315 - -
20— R-3 I 14 | 955|104 @ 20' - Silty SAND: reddish brown, moist, dense
7 24
3109 1 i Total Depth = 21.5'
N i Groundwater Not Encountered
7 B Backfilled with Cuttings on 10/11/2022 and patched with
25 — - asphalt
305 - -
30 — -
THIS SUMMARY APPLIES ONLY AT THE LOCATION SAMPLE TYPES: TEST TYPES:
OF THIS BORING AND AT THE TIME OF DRILLING. B BULK SAMPLE DS DIRECT SHEAR
rey ekl IR
SPT STANDARD PENETRATION S&H SIEVE AND HYDROMETER
3 PRESENTED IS A SIMPLIFICATION OF THE ACTUAL B NSO NoEX
CONDITIONS ENCOUNTERED. THE DESCRIPTIONS CR CORROSION
PROVIDED ARE QUALITATIVE FIELD DESCRIPTIONS % GROUNDWATER TABLE AL ATTERBERG LIMITS
AND ARE NOT BASED ON QUANTITATIVE co COLLAPSE/SWELL
29 5 _ ENGINEERING ANALYSIS. -R#\g()O ';\IQ):I%[JSITNG # 200 SIEVE

H-40




Last Edited: 10/20/2022

Geotechnical Boring Log Borehole HS-3

Date: 10/11/2023 Drilling Company: 2R Dirilling
Project Name: Lennar - Greenbriar, Brea Type of Rig: Truck Mounted
Project Number: 23169-01 Drop: 30" Hole Diameter: 6"
Elevation of Top of Hole: ~333' MSL Drive Weight: 140 pounds
Hole Location: See Geotechnical Map Page 1 of 1
5 = Logged By RNP
3]
Q 2 ) Sampled By RNP
e o| E - g Q ! =
= ol 2 c| = S S Checked By KTM o
c e Z > 7] > —
S | T |lLe|l o S| & 2 N %
© c || a Q 2 ) )
> a2 | & € 3 RO @) 3
) O | &S| © o 2 o | » >~
T, o o w m| QO = D DESCRIPTION (o
0 @Q' - 3" Asphalt over 6" Base
- - Quaternary Older Alluvium (Qoa)
330 _ SPT-1 X 177 150 | CL | @ 2.5'-Sandy CLAY: reddish brown, moist, hard
_ 22
5 o R-1 ;% 1136105 | sSM | @ 5' - Silty SAND: reddish brown, moist, very dense,
7] 43 trace of gravel
325 _ SPT-2 164 16.5 @ 7.5' - Silty SAND: light brown, very moist, medium
i 8 dense
10— R2 11 [106.1| 4.4 @ 10' - Silty SAND: yellowish brown, dry, very dense,
7] 45 trace of gravel
320 . -
15— SPT-3 ]% 8.6 @ 15' - Silty SAND: light brown, moist, very dense, trace
7] 27 of gravel
315 . -
20— R-3 [ 3 | 98.1 | 21.6 |SP-SC| @ 20' - SAND with Clay to Silty SAND: light brown, very
T 48 to SM | moist, dense
] i Total Depth = 21.5'
310 N i Groundwater Not Encountered
7 B Backfilled with Cuttings on 10/11/2022 and patched with
25 — - asphalt
305 . -
30 — -
THIS SUMMARY APPLIES ONLY AT THE LOCATION SAMPLE TYPES: TEST TYPES:
OF THIS BORING AND AT THE TIME OF DRILLING. B BULK SAMPLE DS DIRECT SHEAR
Eerr ke B ——
SPT STANDARD PENETRATION S&H SIEVE AND HYDROMETER
3 PRESENTED 15 4 SIMPLIFIOATION OF THE ACTUAL Bl BPANSIONNDEX
CONDITIONS ENCOUNTERED. THE DESCRIPTIONS CR CORROSION
PROVIDED ARE QUALITATIVE FIELD DESCRIPTIONS % GROUNDWATER TABLE AL ATTERBERG LIMITS
AND ARE NOT BASED ON QUANTITATIVE co COLLAPSE/SWELL
ENGINEERING ANALYSIS. Rv R-VALUE
-#200 % PASSING # 200 SIEVE
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Last Edited: 10/20/2022

Geotechnical Boring Log Borehole HS-4

Date: 10/11/2023 Drilling Company: 2R Dirilling
Project Name: Lennar - Greenbriar, Brea Type of Rig: Truck Mounted
Project Number: 23169-01 Drop: 30" Hole Diameter: 6"
Elevation of Top of Hole: ~327' MSL Drive Weight: 140 pounds
Hole Location: See Geotechnical Map Page 1 of 1
5 = Logged By RNP
O
Q 2 ) Sampled By RNP
e o| E - g Q ! =
= o| 3 c| = S S Checked By KTM o
c = - p 2 7] > —
S| T |e| o 31 5 <N 5
© c (€| a Q = 9]
> | 3 | 8| € 2 @21 O 8
) O | &S| © o 2 o | » >~
T o (0| w m Qo = D DESCRIPTION (o
0 @Q' - 3.5" Asphalt over 5" Base MD
N i El
325 - = Artificial Fill Placed by Other (afo) DS
_ SPT-1 2 156 | CL | @ 2.5'- Sandy CLAY: reddish brown, stiff, trace of CR
i 4 gravel -#200]
5 - R-1 I ‘7¥ 111.0 | 15.1 @ 5' - CLAY: yellowish brown, moist, very stiff CN
N 13
320 _ L Quaternary Older Alluvium (Qoa)
i SPT-ZX ‘é 16.3| CL |@ 7.5 - Sandy CLAY: brown, moist, very stiff
i 8
10— R-2 151 114.5| 15.0 @ 10' - Sandy CLAY: mottled dark and reddish brown,
7] 15 moist, very stiff
315+ — -
15— SPT-3X ‘7‘ 21.1 @ 15' - Sandy CLAY: brown, very moist, very stiff
N 7
310 — -
20 z R-3 182 105.8| 22.1 @ 20' - CLAY: light brown, very moist, very stiff
- 18 groundwater encountered at 20 feet
3057 A i Total Depth = 21.5
N i Groundwater Encountered at 20 feet
7 B Backfilled with Cuttings on 10/11/2022 and patched with
25 — - asphalt
300 — -
30— -
THIS SUMMARY APPLIES ONLY AT THE LOCATION SAMPLE TYPES: TEST TYPES:
OF THIS BORING AND AT THE TIME OF DRILLING. B BULK SAMPLE DS DIRECT SHEAR
Eerr ke B ——
SPT STANDARD PENETRATION S&H SIEVE AND HYDROMETER
3 PRESENTED 15 A SINPLIFICATION OF THE ACTUAL B Do NoEX
CONDITIONS ENCOUNTERED. THE DESCRIPTIONS CR CORROSION
PROVIDED ARE QUALITATIVE FIELD DESCRIPTIONS 7 GROUNDWATER TABLE AL ATTERBERG LIMITS
AND ARE NOT BASED ON QUANTITATIVE - co COLLAPSE/SWELL
ENGINEERING ANALYSIS. Rv R-VALUE
-#200 % PASSING # 200 SIEVE
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Last Edited: 10/20/2022

Geotechnical Boring Log Borehole I-1

Date: 10/11/2023 Drilling Company: 2R Dirilling
Project Name: Lennar - Greenbriar, Brea Type of Rig: Truck Mounted
Project Number: 23169-01 Drop: 30" Hole Diameter: 6"
Elevation of Top of Hole: ~325' MSL Drive Weight: 140 pounds
Hole Location: See Geotechnical Map Page 1 of 1
5 = Logged By RNP
)
Q 2 ) Sampled By RNP
£ > | E - > | | 2 ®
= ol 2 c| = S S Checked By KTM o
c = Z = ) = -
o | T || o 8 S o N %
© c || a Q 2 ) )
> a2 | & € 3 Q2 @) 3
k) O | &S| © o 2 o | » >~
w o | 0| w m| 0O = D DESCRIPTION (o
0 @Q' - 3.5" Asphalt over 5" Base
- - Quaternary Older Alluvium (Qoa)
i SPT-1 X ; 9.7 SM | @ 2.5' - Silty SAND: light brown, moist, medium dense
_ 7
3207 5 SPT-ZX 182 166 | CcL | @ 5 -Sandy CLAY: brown, moist, hard
7 16
_ SPT-3X ‘7¥ 17.1 @ 7.5' - CLAY with Sand: light brown, moist, very stiff
_ 10
315 10— R-1 I 281 111.0 | 18.0 @ 10' - Sandy CLAY: light brown, very moist, hard
7 25
] I Total Depth = 10"
N i No Groundwater Encountered
m B 3" Perforated Pipe with Filter Sock and Gravel installed
3104 15— - Pipe Removed and Backfilled with Cuttings on
_ L 10/12/2023
305 20— -
300 25— -
295 30— -
THIS SUMMARY APPLIES ONLY AT THE LOCATION SAMPLE TYPES: TEST TYPES:
OF THIS BORING AND AT THE TIME OF DRILLING. B BULK SAMPLE DS DIRECT SHEAR
sevreseronaorrone | Shtmcvese i S
SPT STANDARD PENETRATION S&H SIEVE AND HYDROMETER
3 PRESENTED 15 4 SIMPLIFIOATION OF THE ACTUAL Bl BPANSIONNDEX
CONDITIONS ENCOUNTERED. THE DESCRIPTIONS CR CORROSION
PROVIDED ARE QUALITATIVE FIELD DESCRIPTIONS 7 GROUNDWATER TABLE AL ATTERBERG LIMITS
AND ARE NOT BASED ON QUANTITATIVE - co COLLAPSE/SWELL
ENGINEERING ANALYSIS. RV R-VALUE
-#200 % PASSING # 200 SIEVE
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Last Edited: 10/20/2022

Geotechnical Boring Log Borehole |-2

Date: 10/11/2023 Drilling Company: 2R Dirilling
Project Name: Lennar - Greenbriar, Brea Type of Rig: Truck Mounted
Project Number: 23169-01 Drop: 30" Hole Diameter: 6"
Elevation of Top of Hole: ~333' MSL Drive Weight: 140 pounds
Hole Location: See Geotechnical Map Page 1 of 1
5 = Logged By RNP
Q 2 ) Sampled By RNP
e o| E - g Q ! =
= o| 3 c| = S S Checked By KTM o
c = - p 2 7] > —
S| T |e| o 31 5 <N 5
© c (€| a Q = 9]
> | 3 | 8| € 2 @21 O 8
) O | &S| © o 2 o | » >~
T o (0| w m Qo = D DESCRIPTION (o
0 @Q' - 3.5" Asphalt over 5" Base
- L Atrtificial Fill Placed by Others (afo)
330 i SPT-1 X % 18.1 | CL |@ 2.5'-Sandy CLAY: brown, very moist, medium stiff AL
i 3
5 SPT-ZX ‘7¥ 173 @ 5' - Sandy CLAY: dark brown, moist, very stiff
N 8
] N Quaternary Older Alluvium (Qoa)
325 _ SPT-3X ﬁ 173 | CL |@ 7.5 - Sandy CLAY: brown, moist, very stiff
i 8
10— R-1 ‘é 108.6 | 20.3 @ 10' - Sandy CLAY: mottled brown and reddish brown,
7] 13 very moist, very stiff
] i Total Depth = 10"
320 N i No Groundwater Encountered
m B 3" Perforated Pipe with Filter Sock and Gravel installed
15 — - Pipe Removed and Backfilled with Cuttings on
i L 10/12/2023
315+ — -
20 — -
310 - -
25 — -
305+ — -
30— -
THIS SUMMARY APPLIES ONLY AT THE LOCATION SAMPLE TYPES: TEST TYPES:
OF THIS BORING AND AT THE TIME OF DRILLING. B BULK SAMPLE DS DIRECT SHEAR
Eerr ke B ——
SPT STANDARD PENETRATION S&H SIEVE AND HYDROMETER
3 PRESENTED 15 4 SIMPLIFIOATION OF THE ACTUAL Bl BPANSIONNDEX
CONDITIONS ENCOUNTERED. THE DESCRIPTIONS CR CORROSION
PROVIDED ARE QUALITATIVE FIELD DESCRIPTIONS % GROUNDWATER TABLE AL ATTERBERG LIMITS
AND ARE NOT BASED ON QUANTITATIVE co COLLAPSE/SWELL
ENGINEERING ANALYSIS. Rv R-VALUE
-#200 % PASSING # 200 SIEVE
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Last Edited: 10/20/2022

Geotechnical Boring Log Borehole I-3

Date: 10/11/2023 Drilling Company: 2R Dirilling
Project Name: Lennar - Greenbriar, Brea Type of Rig: Truck Mounted
Project Number: 23169-01 Drop: 30" Hole Diameter: 6"
Elevation of Top of Hole: ~328' MSL Drive Weight: 140 pounds
Hole Location: See Geotechnical Map Page 1 of 1
5 = Logged By RNP
)
Q 2 ) Sampled By RNP
£ > | E - > | | 2 ®
= o| 3 c| = S S Checked By KTM o
c = - p 2 7] > —
o | T || o 8 S o N %
© c || a Q 2 ) )
> a2 | & € 3 RO @) 3
k) O | &S| © o 2 o | » >~
w o | 0| w m a) = D DESCRIPTION (o
0 @Q' - 3.5" Asphalt over 5" Base
- L Atrtificial Fill Placed by Others (afo)
325 _ SPT-1 X g 185 | CL | @ 2.5'-Sandy CLAY: brown, very moist, stiff
_ 4
Quaternary Older Alluvium (Qoa)
5 SPT-2 g 206 | CL |@ 5'-Sandy CLAY: brown, very moist, stiff, trace of
n 6 small gravel
320 _ R-1 ‘é 105.6 | 22.2 @ 7.5' - Sandy CLAY: dark gray, very moist, stiff,
_ 10 rootlets
10— R-2 g 110.9 [ 17.9 @ 10' - Sandy CLAY: dark brown, moist, very stiff
7 12
] I Total Depth = 10"
3157 N i No Groundwater Encountered
m B 3" Perforated Pipe with Filter Sock and Gravel installed
15 — - Pipe Removed and Backfilled with Cuttings on
_ L 10/12/2023
310 - -
20 — -
305 - -
25 — -
300 - -
30— -
THIS SUMMARY APPLIES ONLY AT THE LOCATION SAMPLE TYPES: TEST TYPES:
OF THIS BORING AND AT THE TIME OF DRILLING. B BULK SAMPLE DS DIRECT SHEAR
sevreseronaorrone | Shtmcvese i S
SPT STANDARD PENETRATION S&H SIEVE AND HYDROMETER
3 PRESENTED 15 4 SIMPLIFIOATION OF THE ACTUAL Bl BPANSIONNDEX
CONDITIONS ENCOUNTERED. THE DESCRIPTIONS CR CORROSION
PROVIDED ARE QUALITATIVE FIELD DESCRIPTIONS % GROUNDWATER TABLE AL ATTERBERG LIMITS
AND ARE NOT BASED ON QUANTITATIVE co COLLAPSE/SWELL
ENGINEERING ANALYSIS. RV R-VALUE
-#200 % PASSING # 200 SIEVE
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Appendix C
Laboratory Test Results
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APPENDIX C

Laboratory Testing Procedures and Test Results

The laboratory testing program was formulated towards providing data relating to the relevant
engineering properties of the soils with respect to residential construction. Samples considered
representative of site conditions were tested in general accordance with American Society for
Testing and Materials (ASTM) procedure and/or California Test Methods (CTM), where applicable.
The following summary is a brief outline of the test type and a table summarizing the test results.

Moisture and Density Determination Tests: Moisture content (ASTM D2216) and dry density

determinations (ASTM D2937) were performed on relatively undisturbed samples obtained from
the test borings and/or trenches. The results of these tests are presented in the boring logs. Where
applicable, only moisture content was determined from undisturbed or disturbed samples.

Expansion Index: The expansion potential of selected samples was evaluated by the Expansion
Index Test, Standard ASTM D4829. Specimens are molded under a given compactive energy to
approximately the optimum moisture content and approximately 50 percent saturation or
approximately 90 percent relative compaction. The prepared 1-inch-thick by 4-inch-diameter
specimens are loaded to an equivalent 144 psf surcharge and are inundated with tap water until
volumetric equilibrium is reached. The results of these tests are presented in the table below.

Sample Expansion Expansion
Location Index Potential*
HS-4 @ 1-5 feet 55 Medium

* ASTM D4829

Grain Size Distribution/Fines Content: Representative samples were dried, weighed and soaked in
water until individual soil particles were separated (per ASTM D421) and then washed on a No.
200 sieve (ASTM D1140). Where applicable, the portion retained on the No. 200 sieve and dried
and then sieved on a U.S. Standard brass sieve set in accordance with ASTM D6913 (sieve).

Sample Description % Passing #
Location 200 Sieve
HS-1 @ 20 feet Silty Sand 24
HS-1 @ 30 feet Silty Sand 19
HS-1 @ 40 feet Clay 95
HS-1 @ 50 feet Clay 87
HS-4 @ 1-5 feet Sandy Clay 53
Project No. 23169-01 C-1 November 2023
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APPENDIX C (Cont’d)

Laboratory Testing Procedures and Test Results

Atterberg Limits: The liquid and plastic limits (“Atterberg Limits”) were determined in accordance
with ASTM Test Method D4318 for engineering classification of fine-grained material and
presented in the table below. The USCS soil classification indicated in the table below is based on
the portion of sample passing the No. 40 sieve and may not necessarily be representative of the
entire sample. The plot is provided in this Appendix.

Sample Liquid Limit (%) Plastic Limit Plasticity Index USCS Soil
Location (%) (%) Classification
HS-1,R-5 @ 30 ft NP NP NP NP
HS-1,R-6 @ 40 ft 48 26 22 CL
HS-2,SPT-1 @ 2.5 ft 40 16 24 CL
-2, SPT-1 @ 2.5 ft 36 18 18 CL

Direct Shear: One direct shear test was performed on a remolded sample, which was soaked for a
minimum of 24 hours prior to testing. The samples were tested under various normal loads using
a motor-driven, strain-controlled, direct-shear testing apparatus (ASTM D3080). The plot is
provided in this Appendix.

Consolidation: One consolidation test was performed per ASTM D2435. A sample (2.4 inches in
diameter and 1 inch in height) was placed in a consolidometer and increasing loads were applied.
The sample was allowed to consolidate under “double drainage” and total deformation for each
loading step was recorded. The percent consolidation for each load step was recorded as the ration
of the amount of vertical compression to the original sample height. The consolidation pressure
curves are provided in this Appendix.

Maximum Density Tests: The maximum dry density and optimum moisture content of typical
materials were determined in accordance with ASTM D1557. The results of these tests are
presented in the table below:

Sample Maximum Optimum
Lo cag on Sample Description Dry Density Moisture
(pcf) Content (%)
HS-4 @ 1-5 feet Light Brown Sandy Clay 118.5 11.5
Project No. 23169-01 Cc-2 November 2023
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APPENDIX C (Cont’d)

Laboratory Testing Procedures and Test Results

Chloride Content: Chloride content was tested in accordance with Caltrans Test Method (CTM)
4272. The results are presented below.

Sample Location Chloride Content, ppm

HS-4 @ 1-5 feet 260

Soluble Sulfates: The soluble sulfate contents of selected samples were determined by standard
geochemical methods (CTM 417). The soluble sulfate content is used to determine the appropriate
cement type and maximum water-cement ratios. The test results are presented in the table below.

Sample Sulfate Content Sulfate Exposure
Location (ppm) Class *
HS-4 @ 1-5 feet 136 SO

*Based on ACI 318R-14, Table 19.3.1.1

Minimum Resistivity and pH Tests: Minimum resistivity and pH tests were performed in general
accordance with CTM 643 and standard geochemical methods. The results are presented in the
table below.

Sample H Minimum Resistivity
Location P (ohms-cm)
HS-4 @ 1-5 feet 8.06 5000
Project No. 23169-01 C-3 November 2023
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Project No.:
Boring No.:
Sample No.:

Soil Identification:

Project Name: Lennar - Greenbriar Lane Tested By: G. Bathala Date: 10/23/23
23169-01 Checked By:  J. Ward Date: 10/30/23
HS-4 Sample Type: 90% Remold
B-1 Depth (ft.): 1-5

Light brown sandy lean clay s(CL)
Sample Diameter(in): 2.415 2.415 2.415
Sample Thickness(in.): 1.000 1.000 1.000
Weight of Sample + ring(gm): 189.19 188.82 189.70
Weight of Ring(gm): 45.46 44.52 45.30
Before Shearing
Weight of Wet Sample+Cont.(gm): 160.48 160.48 160.48
Weight of Dry Sample+Cont.(gm): 149.52 149.52 149.52
Weight of Container(gm): 55.48 55.48 55.48
Vertical Rdg.(in): Initial 0.0000 0.2541 0.2483
Vertical Rdg.(in): Final 0.0024 0.2535 0.2683
After Shearing
Weight of Wet Sample+Cont.(gm): 215.18 205.82 205.80
Weight of Dry Sample+Cont.(gm): 190.32 182.80 184.64
Weight of Container(gm): 62.62 55.54 57.44
Specific Gravity (Assumed): 2.70 2.70 2.70
Water Density(pcf): 62.43 62.43 62.43

DIRECT SHEAR TEST

Consolidated Drained - ASTM D 3080

H-50

DS HS-4,B-1 @ 1-5



3.00 1
2.50 1
% 2.00 ] N
T£/ ] ///‘—
£ 150
& ]
E :[“._._"-.—I-l-r----' o -0 25555550050 -E-E- BB - - BB
£ 1.00
0.50 l —
0.00 1 T T T T T .
0 0.1 0.2 0.3
Horizontal Deformation (in.)
3.00 1
2.50 1
] A
2 200 ]
2 ;
£ 150
(D -
© 1 [ |
2 100
%) B
0.50 -
0.00 050 1.00 150 200 250 3.00 350 400 450 5.00 550 6.00
Normal Stress (ksf)
Boring No. HS-4 Normal Stress (kip/ft2) 1.000 2.000 4.000
Sample No. B-1 Peak Shear Stress (kip/ft2) @ 0.745 m 1.232 A 2.267
Depth (ft) 1-5 Shear Stress @ End of Test (ksf) O 0.663 O 1.217 A 2.267
Sample Type: Deformation Rate (in./min.) 0.0017 0.0017 0.0017
90% Remold IrT|t|aI Sam!ole Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%) 11.65 11.65 11.65
Light brown sandy lean clay Dry Density (pcf) 107.1 107.5 107.6
s(CL) Saturation (%) 54.8 55.4 55.5
Soil Height Before Shearing (in.) 1.0024 1.0006 0.9800
Final Moisture Content (%) 19.5 18.1 16.6
Project No.: 23169-01

DIRECT SHEAR TEST RESULTS
Consolidated Drained - ASTM D 3080
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ONE-DIMENSIONAL CONSOLIDATION
PROPERTIES of SOILS

ASTM D 2435
Project Name: Lennar - Greenbriar Lane Tested By: GB/ID Date: 10/19/23
Project No.: 23169-01 Checked By: J. Ward Date: 10/30/23
Boring No.: HS-4 Depth (ft.): 5.0
Sample No.: R-1 Sample Type: Ring
Soil Identification: Yellowish brown lean clay (CL)
Sample Diameter (in.): 2.415 05107
Sample Thickness (in.): 1.000 )
Weight of Sample + ring (g): 199.81 0.500 I~
Weight of Ring (g): 44.98 ] N - N
Height after consol. (in.): 0.9729 ] \\ In#gdate with
0.490 p water
Before Test 1 ‘\\
Wt. of Wet Sample+Cont. (g): = 229.65 \\4[j<
Wt. of Dry Sample+Cont. (g): = 208.82 0.480 | N
Weight of Container (g): 68.09 | o ] \
Initial Moisture Content (%) 14801 | & ] \
o . X 0470 \
Initial Dry Density (pcf) 1122 | © ]
Initial Saturation (%): 79 ;’
Initial Vertical Reading (in.) 0.0714 0.460 | N
After Test | \\. \
Wt. of Wet Sample+Cont. (g): = 240.79 ] \
Wt. of Dry Sample+Cont. (g): = 219.56 0.450 1 N
Weight of Container (g): 39.71 \
Final Moisture Content (%) 15.74 0440 | \“\ .
Final Dry Density (pcf): 115.3 ] \\A
Final Saturation (%): 92 ]
Final Vertical Reading (in.) 0.1022 0.430
Specific Gravity (assumed): 2.70 0-10 1.00 1000 100.
Water Density (pcf): 62.43 Pressure, p (ksf)
Pressure Fin§| Apparent Load Deformation /. Corrected Time Readings
(p) Regdlng Thlc_kness Compliance | % o_f Sample Ratio Dgforma- Square -
(ksf) (in.) (in.) (%) Thickness tion (%) Date Time .Elapseq Root of DIaI.Rng'
Time (min) Time (in.)
0.10 | 0.0719 | 0.9995 0.00 0.05 0.502 0.05
0.25 | 0.0760 | 0.9954 0.04 0.46 0.496 0.42
0.50 | 0.0813 | 0.9901 0.09 0.99 0.489 0.90
1.00 | 0.0865 | 0.9849 0.16 1.51 0.483 1.35
1.00 | 0.0847 | 0.9867 0.16 1.33 0.485 1.17
2.00 0.0877 @ 0.9837 0.24 1.63 0.482 1.39
4.00 | 0.0956 | 0.9759 0.33 2.42 0.471 2.09
8.00 | 0.1061 | 0.9653 0.45 3.47 0.457 3.02
16.00 | 0.1223 0.9491 0.57 5.09 0.435 4.52
4.00 | 0.1168 | 0.9547 0.47 4.54 0.442 4.07
1.00 | 0.1070 | 0.9644 0.40 3.56 0.455 3.16
0.50 | 0.1022 | 0.9692 0.37 3.08 0.462 2.71
H-52

Consol HS-4,R-1 @ 5




Time Readings

ONE-DIMENSIONAL CONSOLIDATION

PROPERTIES of SOILS
ASTM D 2435

0.0000 0.0000
0.2000 0.2000 |
< |
> I
£ 0.4000 0.4000
5 I
3
o I
T 0.6000 0.6000
a I
c
9 |
® 0.8000 0.8000
g 1
o
[0 |
O 1.0000 1.0000
1.2000 1.2000 I
0.1 1.0 0.0 10.0
Log of Time (min.) Square Root of Time (min."2)
0.00 .\
0.50 \.\\ ( Inundate with
Tap water
1.00 AN
N K\
1.50 \
;\.o\ 2.00 \
c
L2 250
©
£ S
S 3.00 N \
L 3 N
[0
(o) \
3.50 \\
4.00 SNeo
\\\\ &
4.50
5.00
0.10 1.00 10.00 100.00
Pressure, p (ksf)
Boring Sample Depth Moisture 5. Density (pcf)  Void Ratio Degree of
Content (%) Saturation (%)
No. No. (ft.)
Initial | Final Initial Final Initial Final Initial | Final
HS-4 R-1 5 14.8 15.7 112.2 115.3 0.503 0.462 79 92
Soil Identification:  Yellowish brown lean clay (CL)
Project No.: 23169-01

Lennar - Greenbriar Lane

10-23
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PLASTICITY CHART - CLASSIFICATION OF FINE-GRAINED SOILS
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)
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|
o A -
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0
0 20 40 60 80 100
Liquid Limit (L.L.)
Passing No. | ;. id Limit | Plastic Limit | Plasticity
Symbol Location.: | Sample No.:] Depth (ft) ZOO(Ofi)eve (%) LL (%) PL Index (%) P! USCS
* HS-1 R-5 30 19 NP NP NP NP
] HS-1 R-6 40' 95 48 26 22 CL
F Y HS-2 SPT-1 2.5 - 40 16 24 CL
1-2 SPT-1 2.5' - 36 18 18 CL
Project Number:  23169-01
ATTERBERG LIMITS Date:  Oct-23

$LGC

(ASTM D 4318)

Greenbriar Lane

H-54




Appendix D
Infiltration Testing Results
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Infiltration Test Data Sheet

LGC Geotechnical, Inc
131 Calle Iglesia Suite 200, San Clemente, CA 92672

tel. (949) 369-6141

Project Name: Lennar - Greenbriar Lane

Project Number: 23169-01
Date: 10/12/2023
Boring Number: I-1
Test hole dimensions (if circular) Test pit dimensions (if rectangular)
Boring Depth (feet)*: 10 Pit Depth (feet):
Boring Diameter (inches): 8 Pit Length (feet):
Pipe Diameter (inches): 3 Pit Breadth (feet):

*measured at time of test

Minimum test Head (D,): (Shallow) The value on the sounder tape

(What the sounder tape should read) Boring Depth - (5 x Boring Radius) 8.4 ft Shof‘ld be close to th.is va.lue during
testing for DEEP testing fill to 4 feet
Pre-Test (Sandy Soil Criteria)* below top of hole
Final Depth | Total Ch Greater Th
. Start Time Stop Time Time Interval Initial Depth to el B . R reater than or
Trial No. . to Water |in Water Level Equal to
(24:HR) (24:HR) (min) Water (feet)

(feet) (feet) 0.5 feet (yes/no)

1 8:18 8:43 25.0 8.25 8.38 0.13 No

2 8:44 9:09 25.0 8.31 8.44 0.13 No

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for an additional hour with
measurements taken every 10 minutes. Otherwise, pre-soak (fill) overnight, and then obtain at least twelve measurements per hole over at least six hours
(approximately 30 minute intervals) with a precision of at least 0.25 inches

Main Test Data

. Start Time Stop Time |Time Interval, At| [nitial Depth to rinatbeptiy thange in Cal.culat_ed
Trial No. (24:HR) (24:HR) (min) Water, D, (feet) to Water, Df| Water Level, Infiltration
(feet) AD (feet) Rate(in/hr)

1 9:10 9:40 30.0 8.20 8.30 0.1 0.2

2 9:41 10:11 30.0 8.20 8.30 0.1 0.2

3 10:12 10:42 30.0 8.25 8.36 0.1 0.2

4 10:43 11:13 30.0 8.26 8.36 0.1 0.2

5 11:14 11:44 30.0 8.24 8.35 0.1 0.2

6 11:45 12:15 30.0 8.25 8.36 0.1 0.2

7 12:16 12:46 30.0 8.19 8.30 0.1 0.2

8 12:47 13:17 30.0 8.21 8.30 0.1 0.2

9 13:18 13:48 30.0 8.17 8.29 0.1 0.2

10 13:49 14:19 30.0 8.22 8.31 0.1 0.2

11 14:20 14:50 30.0 8.20 8.29 0.1 0.2

12 14:51 15:21 30.0 8.21 8.30 0.1 0.2

Calculated Infiltration Rate (No factors of safety) 0.2

Factor of Safety| 2.0

Calculated Infiltration Rate (With Factor of Safety) 0.1

Sketch: Notes:

Based on Guidelines from: Orange County 12/20/2013

Spreadsheet Revised on: 10/26/2016 Lo :




Infiltration Test Data Sheet

LGC Geotechnical, Inc
131 Calle Iglesia Suite 200, San Clemente, CA 92672

tel. (949) 369-6141

Project Name: Lennar - Greenbriar Lane

Project Number: 23169-01
Date: 10/12/2023
Boring Number: [-2

Test hole dimensions (if circular) Test pit dimensions (if rectangular)

Boring Depth (feet)*: 10 Pit Depth (feet):
Boring Diameter (inches): 8 Pit Length (feet):
Pipe Diameter (inches): 3 Pit Breadth (feet):

*measured at time of test

Minimum test Head (D,): (Shallow) The value on the sounder tape

(What the sounder tape should read) Boring Depth - (5 x Boring Radius) 8.4 ft Shof‘ld be close to th.is va.lue during
testing for DEEP testing fill to 4 feet
Pre-Test (Sandy Soil Criteria)* below top of hole
Final Depth | Total Ch Greater Th
. Start Time Stop Time Time Interval Initial Depth to el . R reater than or
Trial No. (24:HR) (24:HR) (min) Water (feet) to Water |in Water Level Equal to

) ) (feet) (feet) 0.5 feet (yes/no)

1 8:21 8:46 25.0 7.98 8.21 0.23 No

2 8:47 9:12 25.0 7.91 8.13 0.22 No

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for an additional hour with
measurements taken every 10 minutes. Otherwise, pre-soak (fill) overnight, and then obtain at least twelve measurements per hole over at least six hours
(approximately 30 minute intervals) with a precision of at least 0.25 inches

Main Test Data

, Start Time Stop Time |Time Interval, At[ Initial Depth to rinatUeptn - Change in Cal.culat-ed
Trial No. (24:HR) (24:HR) (min) Water, D, (feet) to Water, Df| Water Level, Infiltration
(feet) AD (feet) Rate(in/hr)

1 9:13 9:43 30.0 7.84 8.03 0.2 0.3

2 9:44 10:14 30.0 7.82 8.00 0.2 0.3

3 10:15 10:45 30.0 7.87 8.06 0.2 0.3

4 10:46 11:16 30.0 7.98 8.13 0.2 0.3

5 11:17 11:47 30.0 7.92 8.05 0.1 0.2

6 11:48 12:18 30.0 7.86 8.01 0.1 0.3

7 12:19 12:49 30.0 7.74 7.90 0.2 0.3

8 12:50 13:20 30.0 7.90 8.04 0.1 0.3

9 13:21 13:51 30.0 7.92 8.06 0.1 0.3

10 13:52 14:22 30.0 7.87 8.00 0.1 0.2

11 14:23 14:53 30.0 7.89 8.02 0.1 0.2

12 14:54 15:24 30.0 7.93 8.06 0.1 0.2

Calculated Infiltration Rate (No factors of safety) 0.2

Factor of Safety| 2.0

Calculated Infiltration Rate (With Factor of Safety) 0.1

Sketch: Notes:

Based on Guidelines from: Orange County 12/20/2013

Spreadsheet Revised on: 10/26/2016 Lo :




Infiltration Test Data Sheet

LGC Geotechnical, Inc
131 Calle Iglesia Suite 200, San Clemente, CA 92672

tel. (949) 369-6141

Project Name: Lennar - Greenbriar Lane

Project Number: 23169-01
Date: 10/12/2023
Boring Number: I-3
Test hole dimensions (if circular) Test pit dimensions (if rectangular)
Boring Depth (feet)*: 10 Pit Depth (feet):
Boring Diameter (inches): 8 Pit Length (feet):
Pipe Diameter (inches): 3 Pit Breadth (feet):

*measured at time of test

Minimum test Head (D,): (Shallow) The value on the sounder tape

(What the sounder tape should read) Boring Depth - (5 x Boring Radius) 8.4 ft Shof‘ld be close to th.is va.lue during
testing for DEEP testing fill to 4 feet
Pre-Test (Sandy Soil Criteria)* below top of hole
Final Depth | Total Ch Greater Th
. Start Time Stop Time Time Interval Initial Depth to el . R reater than or
Trial No. (24:HR) (24:HR) (min) Water (feet) to Water |in Water Level Equal to

) ) (feet) (feet) 0.5 feet (yes/no)

1 8:25 8:50 25.0 7.32 7.46 0.14 No

2 8:51 9:16 25.0 7.28 7.39 0.11 No

*If two consecutive measurements show that six inches of water seeps away in less than 25 minutes, the test shall be run for an additional hour with
measurements taken every 10 minutes. Otherwise, pre-soak (fill) overnight, and then obtain at least twelve measurements per hole over at least six hours
(approximately 30 minute intervals) with a precision of at least 0.25 inches

Main Test Data

. Start Time Stop Time |Time Interval, At| [nitial Depth to rinatbeptiy thange in Cal.culat_ed
Trial No. (24:HR) (24:HR) (min) Water, D, (feet) to Water, Df| Water Level, Infiltration
(feet) AD (feet) Rate(in/hr)

1 9:17 9:47 30.0 7.40 7.49 0.1 0.1

2 9:48 10:18 30.0 7.35 7.43 0.1 0.1

3 10:19 10:49 30.0 7.35 7.46 0.1 0.2

4 10:50 11:20 30.0 7.33 7.38 0.0 0.1

5 11:21 11:51 30.0 7.23 7.34 0.1 0.2

6 11:52 12:22 30.0 7.14 7.23 0.1 0.1

7 12:23 12:53 30.0 7.14 7.23 0.1 0.1

8 12:54 13:24 30.0 7.19 7.29 0.1 0.1

9 13:25 13:55 30.0 7.21 7.30 0.1 0.1

10 13:56 14:26 30.0 7.22 7.30 0.1 0.1

11 14:27 14:57 30.0 7.25 7.33 0.1 0.1

12 14:58 15:28 30.0 7.28 7.36 0.1 0.1

Calculated Infiltration Rate (No factors of safety) 0.1

Factor of Safety| 2.0

Calculated Infiltration Rate (With Factor of Safety) 0.1

Sketch: Notes:

Based on Guidelines from: Orange County 12/20/2013

Spreadsheet Revised on: 10/26/2016 Lo :
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General Earthwork and Grading Specifications for Rough Grading

1.0 General
1.1 Intent

These General Earthwork and Grading Specifications are for the grading and earthwork
shown on the approved grading plan(s) and/or indicated in the geotechnical report(s). These

Specifications are a part of the recommendations contained in the geotechnical report(s). In
case of conflict, the specific recommendations in the geotechnical report shall supersede these
more general Specifications. Observations of the earthwork by the project Geotechnical
Consultant during the course of grading may result in new or revised recommendations
that could supersede these specifications or the recommendations in the geotechnical report(s).

1.2 The Geotechnical Consultant of Record

Prior to commencement of work, the owner shall employ a qualified Geotechnical Consultant
of Record (Geotechnical Consultant). The Geotechnical Consultant shall be responsible for
reviewing the approved geotechnical report(s) and accepting the adequacy of the preliminary
geotechnical findings, conclusions, and recommendations prior to the commencement of the
grading.

Prior to commencement of grading, the Geotechnical Consultant shall review the "work
plan" prepared by the Earthwork Contractor (Contractor) and schedule sufficient personnel to
perform the appropriate level of observation, mapping, and compaction testing.

During the grading and earthwork operations, the Geotechnical Consultant shall observe,
map, and document the subsurface exposures to verify the geotechnical design assumptions. If
the observed conditions are found to be significantly different than the interpreted
assumptions during the design phase, the Geotechnical Consultant shall inform the owner,
recommend appropriate changes in design to accommodate the observed conditions, and
notify the review agency where required.

The Geotechnical Consultant shall observe the moisture-conditioning and processing of the
subgrade and fill materials and perform relative compaction testing of fill to confirm that the
attained level of compaction is being accomplished as specified. The Geotechnical Consultant
shall provide the test results to the owner and the Contractor on a routine and frequent basis.

1.3 The Earthwork Contractor

The Earthwork Contractor (Contractor) shall be qualified, experienced, and knowledgeable
in earthwork logistics, preparation and processing of ground to receive fill, moisture-
conditioning and processing of fill, and compacting fill. The Contractor shall review and
accept the plans, geotechnical report(s), and these Specifications prior to commencement of
grading. The Contractor shall be solely responsible for performing the grading in accordance
with the project plans and specifications. The Contractor shall prepare and submit to the
owner and the Geotechnical Consultant a work plan that indicates the sequence of earthwork
grading, the number of “equipment” of work and the estimated quantities of daily earthwork

General Earthwork and Grading Specifications for Rough Grading Page 1
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contemplated for the site prior to commencement of grading. The Contractor shall inform
the owner and the

Geotechnical Consultant of changes in work schedules and updates to the work plan at least

24 hours in advance of such changes so that appropriate personnel will be available for
observation and testing. The Contractor shall not assume that the Geotechnical Consultant is
aware of all grading operations.

The Contractor shall have the sole responsibility to provide adequate equipment and methods
to accomplish the earthwork in accordance with the applicable grading codes and agency
ordinances, these Specifications, and the recommendations in the approved geotechnical
report(s) and grading plan(s). If, in the opinion of the Geotechnical Consultant, unsatisfactory
conditions, such as unsuitable soil, improper moisture condition, inadequate compaction,
insufficient buttress key size, adverse weather, etc., are resulting in a quality of work less
than required in these specifications, the Geotechnical Consultant shall reject the work and
may recommend to the owner that construction be stopped until the conditions are rectified. It
is the contractor’s sole responsibility to provide proper fill compaction.

2.0 Preparation of Areas to be Filled

2.1

2.2

Clearing and Grubbing

Vegetation, such as brush, grass, roots, and other deleterious material shall be sufficiently
removed and properly disposed of in a method acceptable to the owner, governing agencies,
and the Geotechnical Consultant.

The Geotechnical Consultant shall evaluate the extent of these removals depending on
specific site conditions. Earth fill material shall not contain more than 1 percent of organic
materials (by volume). Nesting of the organic materials shall not be allowed.

If potentially hazardous materials are encountered, the Contractor shall stop work in the
affected area, and a hazardous material specialist shall be informed immediately for proper
evaluation and handling of these materials prior to continuing to work in that area.

As presently defined by the State of California, most refined petroleum products (gasoline,
diesel fuel, motor oil, grease, coolant, etc.) have chemical constituents that are considered to be
hazardous waste. As such, the indiscriminate dumping or spillage of these fluids onto the
ground may constitute a misdemeanor, punishable by fines and/or imprisonment, and shall
not be allowed. The contractor is responsible for all hazardous waste relating to his work. The
Geotechnical Consultant does not have expertise in this area. If hazardous waste is a concern,
then the Client should acquire the services of a qualified environmental assessor.

Processing

Existing ground that has been declared satisfactory for support of fill by the Geotechnical
Consultant shall be scarified to a minimum depth of 6 inches. Existing ground that is not
satisfactory shall be over-excavated as specified in the following section. Scarification shall
continue until soils are broken down and free of oversize material and the working surface is
reasonably uniform, flat, and free of uneven features that would inhibit uniform compaction.
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2.3

2.4

2.5

Over-excavation

In addition to removals and over-excavations recommended in the approved geotechnical
report(s) and the grading plan, soft, loose, dry, saturated, spongy, organic-rich, highly
fractured or otherwise unsuitable ground shall be over-excavated to competent ground as
evaluated by the Geotechnical Consultant during grading.

Benching

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to vertical units),
the ground shall be stepped or benched. Please see the Standard Details for a graphic
illustration. The lowest bench or key shall be a minimum of 15 feet wide and at least 2 feet
deep, into competent material as evaluated by the Geotechnical Consultant. Other benches
shall be excavated a minimum height of 4 feet into competent material or as otherwise
recommended by the Geotechnical Consultant. Fill placed on ground sloping flatter than 5:1
shall also be benched or otherwise over-excavated to provide a flat subgrade for the fill.

Evaluation/Acceptance of Fill Areas

All areas to receive fill, including removal and processed areas, key bottoms, and benches,
shall be observed, mapped, elevations recorded, and/or tested prior to being accepted by the
Geotechnical Consultant as suitable to receive fill. The Contractor shall obtain a written
acceptance from the Geotechnical Consultant prior to fill placement. A licensed surveyor
shall provide the survey control for determining elevations of processed areas, keys, and
benches.

3.0 Fill Material

3.1

3.2

General

Material to be used as fill shall be essentially free of organic matter and other deleterious
substances evaluated and accepted by the Geotechnical Consultant prior to placement. Soils
of poor quality, such as those with unacceptable gradation, high expansion potential, or low
strength shall be placed in areas acceptable to the Geotechnical Consultant or mixed with other
soils to achieve satisfactory fill material.

Oversize

Oversize material defined as rock, or other irreducible material with a maximum dimension
greater than 8 inches, shall not be buried or placed in fill unless location, materials, and
placement methods are specifically accepted by the Geotechnical Consultant. Placement
operations shall be such that nesting of oversized material does not occur and such that
oversize material is completely surrounded by compacted or densified fill. Oversize material
shall not be placed within 10 vertical feet of finish grade or within 2 feet of future utilities or
underground construction.
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3.3

Import

If importing of fill material is required for grading, proposed import material shall meet the
requirements of the geotechnical consultant. The potential import source shall be given to the
Geotechnical Consultant at least 48 hours (2 working days) before importing begins so that its
suitability can be determined and appropriate tests performed.

40 Fill Placement and Compaction

41

4.2

4.3

44

4.5

Fill Layers

Approved fill material shall be placed in areas prepared to receive fill (per Section 3.0) in
near-horizontal layers not exceeding 8 inches in loose thickness. The Geotechnical
Consultant may accept thicker layers if testing indicates the grading procedures can
adequately compact the thicker layers. Each layer shall be spread evenly and mixed
thoroughly to attain relative uniformity of material and moisture throughout.

Fill Moisture Conditioning

Fill soils shall be watered, dried back, blended, and/or mixed, as necessary to attain a
relatively uniform moisture content at or slightly over optimum. Maximum density and
optimum soil moisture content tests shall be performed in accordance with the American
Society of Testing and Materials (ASTM Test Method D1557).

Compaction of Fill

After each layer has been moisture-conditioned, mixed, and evenly spread, it shall be
uniformly compacted to not less than 90 percent of maximum dry density (ASTM Test
Method D1557). Compaction equipment shall be adequately sized and be either specifically
designed for soil compaction or of proven reliability to efficiently achieve the specified level of
compaction with uniformity.

Compaction of Fill Slopes

In addition to normal compaction procedures specified above, compaction of slopes shall be
accomplished by backrolling of slopes with sheepsfoot rollers at increments of 3 to 4 feet in
fill elevation, or by other methods producing satisfactory results acceptable to the
Geotechnical Consultant. Upon completion of grading, relative compaction of the fill, out to
the slope face, shall be at least 90 percent of maximum density per ASTM Test Method D1557.

Compaction Testing

Field tests for moisture content and relative compaction of the fill soils shall be performed
by the Geotechnical Consultant. Location and frequency of tests shall be at the Consultant's
discretion based on field conditions encountered. Compaction test locations will not
necessarily be selected on a random basis. Test locations shall be selected to verify
adequacy of compaction levels in areas that are judged to be prone to inadequate compaction
(such as close to slope faces and at the fill/bedrock benches).
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5.0

6.0

7.0

4.6 Frequency of Compaction Testing

Tests shall be taken at intervals not exceeding 2 feet in vertical rise and/or 1,000 cubic yards of
compacted fill soils embankment. In addition, as a guideline, at least one test shall be taken
on slope faces for each 5,000 square feet of slope face and/or each 10 feet of vertical height
of slope. The Contractor shall assure that fill construction is such that the testing schedule
can be accomplished by the Geotechnical Consultant. The Contractor shall stop or slow
down the earthwork construction if these minimum standards are not met.

47 Compaction Test Locations

The Geotechnical Consultant shall document the approximate elevation and horizontal
coordinates of each test location. The Contractor shall coordinate with the project surveyor to
assure that sufficient grade stakes are established so that the Geotechnical Consultant can
determine the test locations with sufficient accuracy. At a minimum, two grade stakes within
a horizontal distance of 100 feet and vertically less than

5 feet apart from potential test locations shall be provided.

Subdrain Installation

Subdrain systems shall be installed in accordance with the approved geotechnical report(s), the
grading plan, and the Standard Details. The Geotechnical Consultant may recommend additional
subdrains and/or changes in subdrain extent, location, grade, or material depending on conditions
encountered during grading. All subdrains shall be surveyed by a land surveyor/civil engineer for line
and grade after installation and prior to burial. Sufficient time should be allowed by the Contractor for
these surveys.

Excavation

Excavations, as well as over-excavation for remedial purposes, shall be evaluated by the Geotechnical
Consultant during grading. Remedial removal depths shown on geotechnical plans are estimates only.
The actual extent of removal shall be determined by the Geotechnical Consultant based on the field
evaluation of exposed conditions during grading. Where fill-over-cut slopes are to be graded, the cut
portion of the slope shall be made, evaluated, and accepted by the Geotechnical Consultant prior to
placement of materials for construction of the fill portion of the slope, unless otherwise recommended
by the Geotechnical Consultant.

Trench Backfills

7.1 The Contractor shall follow all OHSA and Cal/OSHA requirements for safety of trench
excavations.

7.2 All bedding and backfill of utility trenches shall be done in accordance with the applicable
provisions of Standard Specifications of Public Works Construction. Bedding material shall
have a Sand Equivalent greater than 30 (SE>30). The bedding shall be placed to 1 foot over
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the top of the conduit and densified by jetting. Backfill shall be placed and densified to a
minimum of 90 percent of maximum from 1 foot above the top of the conduit to the surface.

7.3 The jetting of the bedding around the conduits shall be observed by the Geotechnical
Consultant.

7.4 The Geotechnical Consultant shall test the trench backfill for relative compaction. At least one
test should be made for every 300 feet of trench and 2 feet of fill.

7.5 Lift thickness of trench backfill shall not exceed those allowed in the Standard Specifications
of Public Works Construction unless the Contractor can demonstrate to the Geotechnical
Consultant that the fill lift can be compacted to the minimum relative compaction by his
alternative equipment and method.
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