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Table 2-2 
Geotechnical Analysis Summary Table 

Sample 
Location 

In-Place 
Density by 

ASTM D 
2937 

In-Place 
Moisture 

Content by 
ASTM D 

2216 

Grain 
Size by 
ASTM D 

422 

Atterberg 
Limits by 
ASTM D 

4318 

Hydraulic 
Conductivity 
by ASTM D 

5084 

Consolidated 
Undrained 

Triaxial 
Compression  

by ASTM D 
4767 

Unconfined 
Compression 

by ASTM D 
2166 

Maximum Dry 
Density & 
Optimum 

Moisture by 
ASTM D 1557 

Media 
Sampled 

P7-7          X X Fill
P7-10          X X Fill
P7-11          X Fill

P7-11.5          X X X Fill
P7-15          X X Waste

P7-15.5          X X Waste
P7-16          X Waste
P7-17          X X X Waste
P3-4          X X X Fill

P3-4.5          X X Fill
P3-5.5          X X Fill
P3-6          X Fill

P3-8.5          X X X Waste
P3-9          X X X Waste

P3-9.5          X X Waste
P3-10          X X Waste
P6-23          X Waste

P6-22.5          X X Waste
P6-22          X X Waste
P6-24          X X X Waste
P6-3          X Fill
P6-2         X X Fill 

P6-1.5         X X Fill 
P6-4          X X Fill

P4-13          X Waste
P6-1          X Fill
P4-1          X X Fill

P4-1.5          X X Fill
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Table 2-2 
Geotechnical Analysis Summary Table 

Sample 
Location 

In-Place 
Density by 

ASTM D 
2937 

In-Place 
Moisture 

Content by 
ASTM D 

2216 

Grain 
Size by 
ASTM D 

422 

Atterberg 
Limits by 
ASTM D 

4318 

Hydraulic 
Conductivity 
by ASTM D 

5084 

Consolidated 
Undrained 

Triaxial 
Compression  

by ASTM D 
4767 

Unconfined 
Compression 

by ASTM D 
2166 

Maximum Dry 
Density & 
Optimum 

Moisture by 
ASTM D 1557 

Media 
Sampled 

P4-2          X Fill
P4-3.5          X X X Fill
P4-8.5          X X Waste
P4-9          X X Waste

P4-9.5          X Waste
P4-10          X Waste
P4-11          X X X Waste
P8-1          X X Fill

P8-1.5          X X Fill
P8-2          X Fill
P8-3          X X X Fill

P8-3.5          X X Waste
P8-5          X X Waste

P8-5.5          X Waste
P8-6.5          X X X Waste
P5-1.5          X X Fill
P5-2          X X Fill
P5-3          X Fill

P5-3.5          X Fill
P5-16          X X Waste

P5-16.5          X X Waste
P5-17          X Waste

P5-17.5          X Waste
P5-18          X X X Waste
P10-1          X X Fill

P10-1.5          X X Fill
P10-2          X Fill
P10-4          X X X Fill
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Table 2-2 
Geotechnical Analysis Summary Table 

Sample 
Location 

In-Place 
Density by 

ASTM D 
2937 

In-Place 
Moisture 

Content by 
ASTM D 

2216 

Grain 
Size by 
ASTM D 

422 

Atterberg 
Limits by 
ASTM D 

4318 

Hydraulic 
Conductivity 
by ASTM D 

5084 

Consolidated 
Undrained 

Triaxial 
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by ASTM D 
4767 

Unconfined 
Compression 

by ASTM D 
2166 

Maximum Dry 
Density & 
Optimum 

Moisture by 
ASTM D 1557 

Media 
Sampled 

P1-2          X X Fill
P1-4          X Fill
P1-5          X X Fill
P1-3          X X Fill
P1-5          X Fill

P1-14.5          X X Waste
P1-15          X X Waste
P1-19          X Waste
P1-20          X X X X Waste
P2-1          X X X X Fill
P2-2          X X X X Fill

P2-10          X X Waste
P2-14          X X Waste
P2-15          X X Waste
P2-20          X X X Waste
P9-1          X X Fill
P9-2          X X Fill
P9-3          X Fill

P9-12          X X X X Waste
P9-13          X Waste
P9-14          X X X Waste
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1.0 GEOTECHNICAL ANALYSIS 

 

1.1 Geotechnical Analysis Results 

Twenty-five (25) geoprobes and ten (10) piezometers were installed within the Site boundaries, 

as shown in Figure 2-1.  In addition to collecting geologic and chemical sampling information, 

geotechnical samples were collected to evaluate the physical condition of fill and waste at the 

Site.   

 

Soil samples were obtained from each piezometer location using a 2 inch diameter “California” 

split spoon sampler.  Split spoon samples were obtained continuously at some locations and on 5 

foot spacing intervals from the remaining locations.  Standard Penetration Tests (SPT) were 

conducted at each piezometer sample interval in accordance with ASTM D1586 using a 140-

pound hammer falling freely 30 inches to drive the sampler. Soil samples were obtained from 

each geoprobe location using a 1 ½ inch diameter, four-foot long acetate lined rod.  Soil borings 

were monitored, and recovered samples were visually classified using the Unified Soil 

Classification System (USCS) (ASTM D2488).  Soil boring logs are presented in Appendix A.   

 

The program involved collection of undisturbed soil samples using 3 inch diameter, 30 inch long 

thin-walled Shelby tubes. However, due to the amount of concrete, debris and loose material 

encountered in the holes, recoverable samples could not be obtained with Shelby tubes. 

Therefore, samples were collected with split spoon samplers to ensure that a significant amount 

of recoverable material was obtained in the samplers.  

 

1.1.1 Geotechnical Laboratory Testing Program 

Ninyo & Moore located in Irvine, California performed geotechnical laboratory testing.  The 

following geotechnical laboratory tests were performed on selected soil samples: 

 

• Particle Size Distribution (ASTM D 422), including sieve and hydrometer analysis  

• Atterberg limits (ASTM D 4318) 

• In-place moisture content and density (ASTM D 2216 and D 2937) 

• Hydraulic conductivity (ASTM D 5084) 

• Maximum dry density and optimum moisture content (ASTM D 1557) 

• Unconfined compression (ASTM D 2166)  

• Consolidated-undrained triaxial compression (CIU) (ASTM D 4767) 
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The index tests (sieve, hydrometer, and Atterberg Limits) were performed on selected samples 

for laboratory soil classification and to verify visual classifications made in the field.  Hydraulic 

conductivity, density, and compression tests were performed on selected samples to estimate the 

permeability values, bearing capacity, and effective strength parameters.  The geotechnical test 

results for each stratum are presented and summarized below.  
 

1.1.2 Interpretation of Results 

1.1.2.1 Subsurface Soil Conditions  

Based upon the results of the field investigations, three soil strata (designated Stratum I, II, and 

III) of geologic interest have been identified.  The three strata are differentiated by their waste 

characterization and composition and are labeled as follows: 

 

• Stratum I Fill: Soil 

• Stratum II Fill: Waste & Impacted Material 

• Stratum III Native Material 

 

A description of the three strata and their engineering properties are provided below.  Based on 

the results of the subsurface investigation, five subsurface cross-sections were developed and 

are presented in Figures 4-4 through 4-8. 

  

1.1.2.1.1 Stratum I – Fill:  Soil 

Stratum I consists of heterogeneous fill material composed of mainly "silty sand" and “sandy silt”.  

In several borings there are varying amounts of gravel, clay and construction debris (such as 

concrete, asphalt, and brick).  

 

Stratum I was encountered in all piezometers and geoprobe locations with the thickness ranging 

from 2 feet (GP-5) in the southwestern portion of the Site to 20 feet (P-6 and GP-18) in the central 

portion of the Site.  A summary of the subsurface conditions encountered is presented in Table 
E-1.  The Standard Penetration Test (SPT) value in Stratum I ranged from 10 (P-5) to 81 (P-6) 

blows per foot.   

 

Geotechnical laboratory testing was conducted on numerous samples obtained from Stratum I.  

The results are presented in Appendix D.  Based on the laboratory tests, the USCS classification 

for Stratum I is generally a silty sand (SM) and clayey sand (SC).   Sieve analysis tests (including 

hydrometer) were performed on ten Stratum I samples and the fines content (i.e., percentage 
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passing the number 200 sieve) ranged from 20 (P6-2) to 53 percent (P10-1.5), with the exception 

of 8 percent at soil boring P5-2.  The results of the sieve analysis test generally indicate that 

Stratum I is a “coarse-grain” material.  Atterberg limits were performed on ten Stratum I samples 

and were determined to have a plasticity index ranging from 1 (P5-2) to 12 percent (P3-5.5 and 

P4-1.5) and a liquid limit ranging from 17 (P5-2) to 33 percent (P4-1.5).   These plasticity values 

generally indicate that the soil is a non to low plasticity soil.   

 

Based on in-place tests performed at 19 locations in Stratum I, the density varied from 75.7 pcf 

(P-7) to 112.9 pcf (P-6) and the water content varied from 2.0 (P-5) to 39.2 percent (P-7).  A 

laboratory compaction test was performed on one sample from Stratum I and the maximum dry 

density was estimated to be 130.5 pcf at an optimum water content of 7.5 percent.  It can be 

noted that all in-place density values obtained were below the maximum dry density value at the 

optimum water content.   

 

The vertical permeability of Stratum I was tested in 10 locations and ranged from 6.29 x 10-7 

cm/sec (P3-6) to 9.9 x 10-5 cm/sec (P10-2).  This generally can be considered a moderate to low 

permeability material.  Based on unconfined compression tests that were performed on seven 

Stratum I samples, the shear strength was estimated to vary from 430 (P-4) to 1670 pounds per 

square foot (psf) (P-8).   

 

1.1.2.1.2 Stratum II – Fill:  Waste & Impacted Material 

Stratum II is also considered a fill layer generally consisting of mud, oily soil waste and other oil or 

hydrocarbon impacted material.   More specifically, the waste and impacted material consists of 

soil (varying from a clayey silt to poorly graded sand with gravel) and material characterized in the 

field as "drilling mud."  Both materials encountered were saturated with oil and hydrocarbon 

staining and odor was observed in all the investigation locations.  In several borings, varying 

amounts of construction debris was encountered.  The material described as drilling mud 

generally consists of a dewatered bentonite-based slurry that exhibits the behavior of a low to 

high plasticity clay and is designated as Stratum II-M (for mud).  

 

Stratum II was generally encountered throughout the Site in all ten of the piezometers and all 25 

of the geoprobes.  When Stratum II was encountered, Stratum II-M was also encountered, except 

at locations P-10, GP-4 through GP-6, GP-12 through GP-15, GP-18, GP-21, and GP-22.  The 

thickness of Stratum II ranged from 3 feet (GP-21) in the southwestern portion of the Site to 26.5 

feet (GP-2) in the northwest portion of the Site.  A summary of the subsurface conditions 

encountered is presented in Table E-1.   

                                                                            
 
 

1-3



 
____________________________________________________________________________________________________________ 
 
 

The Standard Penetration Test (SPT) value in Stratum II ranged from 2 (P-3) to 35 blows per foot 

(P-6, P-9, P-10), with the exception of SPT values in the 50s in borings P-4 and P-10.  The 

Stratum II SPT values were generally less than the Stratum I SPT values. 

 

Geotechnical laboratory testing was conducted on numerous samples obtained from Stratum II.  

The results are presented in Appendix D.  Based on laboratory tests, the USCS classification for 

Stratum II generally ranged from a sandy clay (SC) to a fat clay or high plasticity clay (CH).    

 

Sieve analysis tests (including hydrometer) were performed on nine Stratum II samples and the 

fines content ranged from 36 (P-9) to 100 percent (P-6).  The results of the sieve analysis test 

general indicate that Stratum II is a “fine-grain” material.  Atterberg limits were performed on nine 

Stratum II samples and were determined to have a plasticity index ranging from 14 (P-4) to 56 

percent (P-2) and a liquid limit ranging from 35 (P-4 and P-8) to 79 percent (P-2).   These 

plasticity values generally indicate that the soil is a moderate to high plasticity soil.  The testing 

indicates that Stratum II and Stratum II-M generally do not differ in engineering properties. 

 

Based on in place tests performed at 19 locations in Stratum II, the density varied from 41.3 pcf 

(with a water content of 77 percent at P-6) to 103.4 pcf (P-4) and the water content varied from 

5.5 percent (P-1) to 101.8 percent (with a density of 42.1 pcf at P-9).  A laboratory compaction 

test was performed on one sample from Stratum II and the maximum dry density was estimated 

to be 103.0 pcf at an optimum water content of 13.0 percent.     

 

The vertical permeability of Stratum II was tested in eight locations and ranged from 1.54 x 10-7 

cm/sec (P-4) to 1.27 x 10-8 cm/sec (P-1).  This generally can be considered a low permeability 

material.  Based on unconfined compression tests that were performed on 10 Stratum II samples, 

the estimated shear strength varied from 250 psf (P-6) to 750 psf (P-4).  Based on these results, 

the estimated shear strength of Stratum II is generally lower than that of Stratum I.   

 

Lastly, isotropically consolidated undrained triaxial compression (CIU) tests were performed on 

four Stratum II samples.  Based on these tests, the effective shear strength of three samples (P-

1, P-2, and P-5) was determined to be 500, 500, and 300 psf with an effective friction angle of 19, 

8, and 8 degrees, respectively.  The estimated shear stress obtained from the unconfined 

compression tests were in general agreement of the effective shear stress obtained from the CIU 

tests. 
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Both Stratum I and Stratum II are considered fill and are heterogeneous in nature.  In addition, it 

is assumed that the fill materials were placed in an uncontrolled manner and were not 

compacted/tested in an engineered manner.  Based on the coarse grained nature of the soil, the 

SPT values, and the laboratory data, it appears that Stratum I could support short-term loading 

(such as construction equipment).  However, due to the cohesive nature of the soil and the 

relatively low effective shear stress and friction angle of Stratum II, it is recommended that 

additional evaluation (such as bearing capacity and differential settlement analyses) be 

conducted if short-term loading is planned to occur directly on Stratum II. In addition, it is 

recommended that additional evaluation be performed (including evaluating excavating the fill 

and replacing it with compacted structural fill) if long-term loading at the Site is considered.   

 

1.1.2.1.3 Stratum III – Native Material 

Stratum III consists of native material and is composed of silt, varying in sand and clay content, 

grading with depth to sand, varying in silt content.  In several borings, varying amounts of 

seashells were observed.  Hydrocarbon staining or odor was not observed.  Organic silt was 

observed in piezometer P-5.  The silt was visually classified as an inorganic silt, very fine sand, 

silty or clayey fine sand (ML) or inorganic clay of low to medium plasticity, gravelly clay, sandy 

clay, silty clay, lean clay (CL), and the sand was visually classified as a poorly graded sand and 

gravelly sand (SP) or silty sand (SM).   

 

Stratum III was encountered in 9 of the 10 piezometers and 14 of the 25 geoprobes. The 

thickness of Stratum III was greater than 10 feet at locations P-1, P-4, P-5, P-6, GP-12, and 

GP21.  A summary of the subsurface conditions encountered is presented in Table E-1.  The 

Standard Penetration Test (SPT) values in Stratum III ranged from 8 blows per foot (P-4) to less 

than 40 blows per foot, with the exception of P-1 (75) and P-6 (58).     

 

Geotechnical laboratory testing was not conducted on any samples obtained from Stratum III.   
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Table E-1 
Summary of Subsurface Conditions 

 
 Stratum I Stratum II Stratum III Bottom of Boring 

  
Boring Number 

Ground 
Elevation, MSL 

(feet) 
Depth to 
Bottom/      

Thickness (ft) 

Bottom 
Elevation, MSL 

(ft) 
Depth to Bottom 

(ft) 
Bottom 

Elevation, MSL 
(ft) 

Thickness (ft) Depth to Bottom 
(ft) 

Bottom 
Elevation, MSL 

(ft) 
Thickness 

Encountered (ft) Depth (ft) Elevation, 
MSL (ft) 

P1            25.27 5.0 20.27 25.5 -0.23 20.5 39.0 -13.73 13.5 39.0 -13.73
P2            22.16 12.0 10.16 26.0 -3.84 14.0 36.0 -13.84 10.0 36.0 -13.84
P3            26.26 8.0 18.26 27.0 -0.74 19.0 36.5 -10.24 9.5 36.5 -10.24
P4            24.81 7.0 17.81 22.0 2.81 15.0 35.5 -10.69 13.5 35.5 -10.69
P5            26.91 13.5 13.41 23.5 3.41 10.0 37.0 -10.09 13.5 37.0 -10.09
P6            26.54 20.0 6.54 29.0 -2.46 9.0 41.0 -14.46 12.0 41.0 -14.46
P7            19.69 11.5 8.19 17.0 2.69 5.5 19.5 0.19 2.5 19.5 0.19
P8            20.88 6.5 14.38 18.0 2.88 11.5 27.0 -6.12 9.0 27.0 -6.12
P9            16.02 10.0 6.02 21.0 -4.98 11.0 23.0 -6.98 2.0 23.0 -6.98

P10            7.32 6.5 0.82 16.0 -8.68 9.5 - - - 16.0 -8.68
GP1            22.09 3.0 19.09 25.0 -2.91 22.0 32.0 -9.91 7.0 32.0 -9.91
GP2            24.44 2.5 21.94 29.0 -4.56 26.5 32.0 -7.56 3.0 32.0 -7.56
GP3            20.44 7.0 13.44 23.0 -2.56 16.0 25.0 -4.56 2.0 25.0 -4.56
GP4            18.91 7.5 11.41 22.0 -3.09 14.5 25.0 -6.09 3.0 25.0 -6.09
GP5            17.12 2.0 15.12 17.0 0.12 15.0 - - - 17.0 0.12
GP6            16.89 5.0 11.89 16.0 0.89 11.0 - - - 16.0 0.89
GP7            16.29 7.0 9.29 18.0 -1.71 11.0 - - - 18.0 -1.71
GP8            16.09 3.5 12.59 14.0 2.09 10.5 - - - 14.0 2.09
GP9            16.10 8.0 8.10 18.0 -1.90 10.0 - - - 18.0 -1.90
GP10            15.52 12.5 3.02 21.0 -5.48 8.5 24.0 -8.48 3.0 24.0 -8.48
GP11            15.34 7.75 7.59 16.0 -0.66 8.25 - - - 16.0 -0.66
GP12            16.60 5.0 11.60 14.75 1.85 9.75 28.0 -11.40 13.25 28.0 -11.40
GP13            21.16 7.5 13.66 24.0 -2.84 16.5 - - - 24.0 -2.84
GP14            26.16 14.5 11.66 24.0 2.16 9.5 - - - 24.0 2.16
GP15            17.78 9.5 8.28 20.0 -2.22 10.5 24.0 -6.22 4.0 24.0 -6.22
GP16            20.98 12.5 8.48 22.0 -1.02 9.5 28.0 -7.02 6.0 28.0 -7.02
GP17            21.79 10.25 11.54 24.0 -2.21 13.8 - - - 24.0 -2.21
GP18            25.90 20.0 5.90 24.0 1.90 4.0 - - - 24.0 1.90
GP19            25.95 11.0 14.95 27.0 -1.05 16.0 28.0 -2.05 1.0 28.0 -2.05
GP20            22.46 12.0 10.46 24.0 -1.54 12.0 - - - 24.0 -1.54
GP21            16.66 11.0 5.66 14.0 2.66 3.0 28.0 -11.34 14.0 28.0 -11.34
GP22            17.66 11.0 6.66 19.5 -1.84 8.5 30.0 -12.34 10.5 30.0 -12.34
GP23            25.06 13.0 12.06 21.5 3.56 8.5 36.0 -10.94 14.5 36.0 -10.94
GP24            26.97 10.0 16.97 23.0 3.97 13.0 38.5 -11.53 15.5 38.5 -11.53
GP25            21.82 6.0 15.82 29.5 -7.68 23.5 40.0 -18.18 10.5 40.0 -18.18

Notes: 
1. Refer to Appendix A for complete boring logs. 
2. (-) indicates Stratum not encountered. 
3. 'Items' in bold reference the Stratum encountered (thickness of entire Stratum was not encountered). 
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_ _ BORING NO. P-g SHEET 1' OF f
z_.., .- DRILLING CO/RIG ¢ ,Jr _-,_, ,-}H_

_ E_ _ _ _ _' SAMPLER TYPE S_I;_ _,eoq S_,_#_¢COORDINATES -'_ 7 .: _'_, /Z_-'_

EDIIEO BY _T', . _ ,,ss# DATE FINISHED 2 /le/_.

EL _o _ , ,
_ "_--"_ CHECKEDBY _" L_ _. GROUND SURF:ACE EL. _ 'Eocl _._.' _2l_fP#L¢
Z /J ...........

w _ol_ ' "I DESCRIPTIONEL _ _lP

5
I 4", ' _', '

[- -4 _g. : ,, �I I

15

[_.lrt°,_° ._,,,¢__,,.;._; ,o.c _..

- S-..,.,ele _'e_r=,,'l.*q,_ ur- $"fo'..,I,..¢__"l'_.els;lecte._ am& _. _,,.¢.,,e ¢e_¢_,,_._._ _Cory_tl3s__r to_* / ,.|

t

4 3

#18 _ad_._ ...:, _.i_ _&-i_ka;,.,..4,ccJ,#,,,,,__l;_rgeo,, "
- 35- 'i' _i.'.: s_'f,I.-

_ I .,_ ,'.: (3,)HCf"Hv,_,_o_,,,'6o,_._

- -_iP _ ;:_;:? (4) O;l!w,,+¢ c_.d,4a _'_ _&,k'{'**'°t k''" kldr,',,l_'"s.

-4o- "L :[1_!.,:Pil,e eo._,.,,.._,4...4 _4"_,4 L_L

-45- ..... _ _ _4,c .,g_er-_¢
Notes L_<e,_ _=i,_¢_ O.b o.v,_¢_v5_'o,"_'_ 6or',_ TP.,,-_;_e_,_ s._tl;_. R..,_,_ e;I,+" k,_,',',_4wifh _'_-,;_,_ o,_,

J
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o__ BORING NO. P-7 SHEET1 OF L___

<_- ,

u_ _ _ u. _ AND DIMENSION I_,._l_'bv ;_o,,,,,_#{o'_ E _,, 0_3_
z _c} rr_j _ (5 _ FIELDENGiNEEFI _, R_,sO DATEBEGAN o't_
-- LL Z n .-- (,6

& _ _ ._ _ = EDITED BY _, _ $$ e DATE FINISHED _ )l _12._

m CHECKED BY _ GROUND SURFACE EL._ # _ _ _" l___

Z °= CuJ 1,5"0 DESCRIPTION
" 0 -- ' _ I ............................

- 10- _[ff _
-_: ': " . _ 7 ,t ,# ' o-

- 15 - lit! 33 "' "' res I'_c_lv_ly,, " "

_"2°-_ " {';I.+ bo_;.3+e.4,.,.{_ ,,4- Iq._C.,�_j,

W,,  �t�se_r-:}e-

= : N,',-, . .
35 c.) u,_ a'&o..,_ J.'..,._,r C,Jif.._._ £'_l;_'Cr,,_

(_5 u c- u+4.,,.,_,_,

--452

"_-_ s " 4:_ 3 _'o'°fe_'r b's° "-_-5"0 i_ b..s or _,o.-r..,+_..,r_t,-,ya¢.,-e _.;r_ -_,,oa_.z _e.Teq
)O,q S O'_"'_[l_- _rtr_ T e_l T I/ 3 ) "%, a -- -- , ,, ,/. . a

,,_ s_'._°_,_,,:_ +, _,,+ _'_F'pvc s+,_ !,.r ;-' t._o L�„,•�Ø�+,,,tt_..,.'., PVcCl,_c.,r,
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w BORING N0. _- _ SHEET t OF I
z,._, _ DRILLfNGCOJRIG _es'_ _Q'z_."k D,-,IF_

_8<_" ._ SAMPLERTYPE_rCO_RDINATES N _.l _70_, "_ #O£

z -_ _:_ _J o _ FIELDENGINEE_ _. R_ks0 DATE BEGAN _ . e'_.

_u (_10i t_ _ _ EDITEDBY _" R'$@I_,_,_DATEFINISHEuJ_ CHECKEDBY= iRo I°'_q_. GROUNDSURFACEEL___ _,t4_T,o,_
z _- " I .. _ ,,

LU :g,_"7_ J DESCRIPTION
.... 0 o. I

_ _ _..! _ _,_,,,_--
5

. _ . _ ,_o.c_.,.;7;.o_clo.lo_,, _,, _-_o

- '_ lq,_%"F,'_,_(o'fz..eBta'6,,,4,

--
-15-

to

%_'_ -3' ,_:,5!_.+.,_.._,..4,_.._-_, . ...
20 _ ilal.r, I. ' ._ n L "_0.,3_'., ff ( ,,_0r.... _ _ , ,

- - 0_ , ¢

30- =

- 35 - N,_Jr'_S;

: - = (% ' ,.,

--45 ...... _ - , .

I.,_,4_,_. sM, _ #. _ =-,..,_4. • _ ?tr;,.+_. _. JPVc _'l".J_,_: F _ ._.._7 $,=+ +,Jla' _. 4 k PVCs'.f.o.p' "

i
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o_ BORING N0 SHEET 1 OFX_. -

"_ SAMPLER TYPE _',_lifo,,,,_Sss COORDINATES

.__£. _ ANDOI_E.S,O__ E__
z _o ¢¢_ _ d "_' FIELD ENGINEER ,,_. I_ £_ DATE BEGAN _K,
-- L,., Z I:;I. _

.Q_:o _ _ =_ D__ r___,__ ,. .......,e D EDITED BY _, R ,,__,o/T._DATE FINISHE # '_ #2-"

O I_ FmO O- 3 CHECKED BY #_ _ e,_L, GROUND SURFACE EL.__'_O / '

z 68.._---
uJ O. DE,_CRIPTIONt , ,,

3o_ i5_

- H C _}r,
" __ O; ' =:: i

- - = d_il';_.

- ,., No'_s: '/ . , _,I: c,_ q,,1 m_-,.a, 3;._,_¢ cJ;&.,_ ';_l;f _ro,_ .....
. _ s,_,..,rl_,'

1-35- Cz)Hc- %4.....k,_.

. 5 ,+0,,,,,o
C_i}0;I _,,4,_ co.,,,%, o# I_1.,_1_#,,.-r/,.,_ l,yd,.¢.,L._,.

-40 -

Notes: IASe _ _-' ck U. D, of" 1- r ,J L/ J * '
+o_,---__.,:,,__;.,.,,,o_,_.+_0,+,-_,T_., .+,=_¢.-+,s,-__o!_:7,,._.,,.Co:oL,.._,)T.o._,_,o_-_..?,y,,.,a,

4o 3,11,,,_ ,_ 1_,,,4,.H_sl.., 1 f.,_ _,Gr_'to /a-f.,,+ _.1'_- PVc s_r,.K,.f ,a o._g 4'._.t f.II .,_-h
?vc SliI,C,ff,,
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• '" BORING NO. ; P-IoO_ SHEET 1 OF L__.

Z _ 4- DRILLING CO.tRIG_eilI,_J N _ / 8 _ 76 _, _ #
._. c_8<I:-- _'_ SAMPLER TYPE S_ I;sr C_[_o#^(_,,_,,_)_e_,;OORDINATES

z _ rr_ _ 0 < FIELD ENGINEER '_h. (_,_5o DATEBEGAN _ I_,_.
-- u. Z& _ CO

_u m_ CHECKEDBY. _' !_(_ GROUND SURFACE EL. "7"_1 7,, _)_f

z :3a,_" .....uJ e DES.CRIPTION

- - :L_,.f . S N _

1o r,l_,rr,_ $.,;I '"

,_ _' ::,,:_: i ,

.,._..: !'-_5.-_tR.:_I__ Jl ;''_-":T.+..I_,i,t _,F_fl _ -T,_H-_75

--.,4 : e

- 3[ C;.,-.. ,b,,+e,.-_.o_,.,{ ,,_c+_.
- = _e.)} c._rl, À�$�-30-

- No e_:

- (_ _,_4 o.,:y;_,a,J,.,.,a-,,r c.J;./',:,,,_srl;+ sr,,_
- 35- S,,_tl.,,,r

I  -Io.+ o.
-4o- (_) _Joo_..co_:_+.0_ __ l;_l,t +._ _.__1;/% :_l.v ,.,&.,,_l.

--45 ....... . . . .

_,,,,4r,.;{_.ck,'pfky,l,,_,J ";_' *rF_*'_'_' _''_ d_,d'.J 4,,.,,,_'"+,, L_¢..t _,.._. PVC _+,;_-"1' '_ #°:J_#'-H_jv{,,-keve s_ie c. r,
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_' BORING NO. _ _'-_k , SHEET 1 OF L__-

Z _-J ,,_ DRILLING _D.;II,._CO./RIG W_s'F

LU _c_ _ 8 ...a_ SAMPLER TYPE ,/_,ce,+a3L_,I_d¢C COORDINATES

z 'o a:= e_/-- w _ o ,,,_1_ FIELD ENGINEER, O",R_4_o DATE BEGAN o,._
-- LL Z_. _ _

= CHECKED , GROUND SURFACE EL, _,'____ &(_ t_ ._.#aCUJ

" :F .....LU _.0_o. DESCRIPTION
i ,, ,,

_. Sl_
- - ,_, t t . ,#1. . . - .... |

- .2 C_ _ V.r,t.po.k 6".,,,/i,',ke_,./IoVR,_/.J: _: 7+._'/_'..-I-,'_l.r.y ,;/+
- a°t_,,,., " _D 2_,_,,'7',_fl_,,,-,_'_0f+-/_iI ,.%;:d.,,(: _c s_.,, _,d,c

S.,.eI..T,D,,As¢,,_-GPa-_,,s.,,,rb, c_ll..4.d ,_ _.-_,_j._s ; I-.,,_+M-__l,,._ej

. _33%., w,,4_ :....._,.,,'..-,,.,o_.k,,._-+._,,,d_,+o;,,_ ,.+ i,_d,/''-_.
I

. L ". -2,'-
f,; = •

25__'__ _ ,,;.,.,,_.::..

-35 - Ido+__',

- - _,__& _k-,...Jk,h,.,,.-k.r,q---h_ Io,_
- - _,,,+,+._,..it,-o,_, ' _ G_o-J.,4,,-,,_-4;,. &.I.;It,:_
" - (z)It(- 14_,b,_M,or,

- {_)o;I_,_t_ ¢0_,,_t_,f 61,,k_,,e- _= G...,b..+,_.,,.,,,.,l ,f+.,
- - r 1 ,

_ _ o,, '_),_Io=o
-45...... i

Notes: US.& _l/z.-;.,c_ _,b, d,_-.c3_-C,_r_, _o43C.n t_l._r,k,,-,t,_6o,-IH4,,I,,,i,. so..tl,._. R,,,,,d p,la- I.o.,'._
w;-TE-=v.-,'._ o.o a,_,._-*.sk ,'o_ f_ s_r I4,..k a;,,,.,,-_rcoS?,,_,_+ 6,''ro...%{,_.il-.t"_1 {',',,+.S_._l

ii !

I
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___ BORING N0. Gr-Lf ............... SHEET10'F" ! '

_ _- .--_ DmLLtNGCOJR,O,T+-H,_.,,,_+-D_;Ih;, -- -_ "

.....i _. SAMPLER TYPE._(4.4",I_'e.. L,,_r COORDINATES --T -''_ _ .. - ..... ;_

=:'; bZ¢-_ _J d°d 4 FIELD ENGINEER, _' IRWI_,,¢,o,, ,i,, DATE BEGAN _ / #("10a"

"--- ..............

,_f, CHECKED P.,Y _' r P_._L ..... GROUND SURF:ACE EL. "______

O- - JK "

m,,_ , _od,'_.,; �c.;_"_._"__c_ ,"," , '" . ..........riU . Co,.-,..,.,,,_.,,Id.;ll,_ £_l'-t+,Jr-o7'_3",,, 811c/Q_

_ SM . m.;CC,0_.,_,J;_i _s+.:lC(.._j,=.,._-.,_S#(,+-'""o,"_"_", ....

5i , ,, iC,-l'N--J_,.S._._lcs_ol/,.+,',_ ,,, a-_o= i,'r"5 I-,_¢.4o+_.S/¢,t_j!

1351T i __iS,,_.el,l-b,,As_oVd ,. -,-,. 4_-_-,_-C,SVeCs..a'reff i_ £f'AM,"f_,.& j
(._," _,_,oe)_aT,C....__i_Mj *'.t'(r""l • -- ,

i'"'l:_b-"-"i'/D_"K'_'"'d'B_"'e_('°Yte_el'J:C_'l'f'aa'r''4''p'/''''''''''__. . &C,+,,,_,:I,I_',

-2_..............................."_ . _,..,:_;+,., _;,+, _,,
To+,,Iol._k ,{" ,v.il _,4a_ ¢,,-_I._,.

tVo+O_:
-ao- C,)ta_,a. _,/=-,_,t,iJ.;,-,,4-,,') _+.#,.e_,._

kt&,, ¬d,_., ._ G...,.,L,.4.¢ ,d.+,_..f ,,1¢i11,_

(_) l_c- _ta.,c,_.k0,, • =

(_-) c°.._,,,,,_ J,;ll,; 3 gFq ,.4-e'_:',',.v"c_
-,o- °, /- -°r-=-

--4s--
_,,,,,_. u.._. IVz;,..l_ O,O. _,_.4-r,,._, r.4 ¢0,- p_l.+ I_,_;._ f,. li+l,.i_ji_ s_-,i,_i. _, ,{q....,.,{ p',l,r- _,,t,,_ u.,/4l_

Scre._,_ Lv,o,_"' _,_,)- " ..... y
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'"_ BORING NO. c_£_ SHEET1 OF I
<_Z_J o- DRILLINGCOJRIG_ Dc;ll,_ N _,1 _ _ 7## _ _T_

_ _ o -J_ SAMPLERTYPE_ COORDINATES .....,,, , ...........
z Q rr _ _j d FIELD ENGINEER, _T_ R_0 DATE BEGAN

_ _ CHE_CKE!DBY R, &._,, ..... GROUND SURF:ACE EL 17./:z./ 1%25" T,Oz_ILl _ - ,, _ - , - .....

o._Ua _,01_,,[ , DESCRIPTION

_1.£_¢_== _ :_: S+.,.,._ _ IJr£ .J.e :U *y ....... j -,_,--_ p,-.T,C,.fj "-'1 "" W "

2 J _ I

- 20 -

- (_) 0i( W.,+, C0_;,+_ ,fgl..k __ G_-o,,,.,_,..<i-,_r,,._+-,,_..-F,4_.J/;_,

-35- k/k/a'f e¢ $ oe [,_e

-40 -

lq,J_ _.'Iz-,._k O,O,_,..,_f.p..l, r,_ +, s_f.. ",._k _.,_.,_.ateF._,_, g._+,lo,'H,.,,_.._w,lj ,,'F 17#4. _e-F
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'"'" BORING NO. G'P-(,, . SHEETI OF L,.__o O 4.-z

<i:: _ DRILLINGCOJRIG-W.e.sf,HtZmaf-I_*;Ih_ , N q. 11):3_1._,9/0__
_" _ O _ SAMPLER TYPE A(e_'q__i Ll:_, _ COORDINATE,i; _ _":-_.'-'-----"_--_- - ......

_a. _ u_ --. .........

6 +"+++<,,.o .,,0/0.-- i ' ' T DESCRIPTION ......i

-'o.lr_,,,,c_l_lo_er ""_;s,,4. , ..,

.iml,fm o;I + = _ S,,,.,ffl+]',o,, A+co,_, GP(,-II, £,,.,,r,)¢ c,,ll++-/+,_,. &-#,+..+: l-+re+& sleeve,
•. 6&O©e/ _a'7#&,.,_ _o_m_ re_peo'f,,e_y, " '

.. 101f,_ '= "" T +_.1 I, ,,,s II I +¢_ &

- p:_,+t...;3 _,..,;_.+.,_+/_+,+/,_, -.

- 20 -

-25 -

- _ G+.+4,,,&.,_,,+.,+,+,_+,-F_,+_,0++
_ _ -- co,,t_+%+_'

-30- # Wo._+_ _J_er+_3e

- L_) _s++_'+-+[17++',_,k _,1',..,,, 0�¨�+-+('°oFIo%1
- - _+++,+++l;o+J ro,+.

_-3s_- (.z){4c- _4,_,_.+,o,#_,
- - (+) 0',t wo,+,. c+,,,_+, _# 1.1o,_.#,,+-

+ , I /-40- t,0 Co,,,,,,+,,,+j J!,-',ll,_ Gr+_, m+I+:_+,, e '+ +z,

-45- .. + ........... _
Notesb!.<_a_l'&-,,,+k+._ ol;.+o+-p.+hto4 #,, ,,,;/,,_6o,+,'.+#°,+li+_,,,l_,'.+s., .,rl;.+, f+,++,.,.,.,4+;l+,+ko.,,,,+_;ft_

£_"_e.,+ _o 3,#r,Yr k.)+. PVC s+,',k u£ ;+ O.+Y "/',+{" _-,llj +;tk PVC.s+,'_C'.,p,

VUlr uninm|l _ i • ' H n
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_,', ' 4. BORING NO. i Gr+7 SHEET+....OF L___.......

& _ _.'1,i . _ AND DIMENSION__'_ E _ -.
_.< _ rc uJ i _ i O _ FIELD ENGINEER _, R_'_£Q DATEBEGAN

u.. z_! _ J ¢.6 _ . .....

u] I(-CI < 0 I. _ _ ........

,,:5, .o. ",_ .... i ................................
E _'" ; ' i DESCRIPTION

0 '_ ,... . i ...............

! . ]r;_l .2,-..,, P,,.h=e,.+_,,+Z,o_%'i#t+);s, u_,/s,_b (s_l, '_,,..&,,.t.o7.,c,,-k,#;,+.+.,,,,,,J,,,.,,
°rr_ i.+,a +,', m+o:.4_++++);+..++++)_+ ,+&,.,:{o,.c.+o+,

5 + +

+ +, # + tail ,,,,,,,i+_,,,.++ +, +',,,f
m,(,.,,..,m,_".++ +:+_; -7+.,/++.+,..+,-.,_+l+.i].c++;,.ml_

[It _1 ; I.J ." _ " . +

_+l W,_ _-,_ =:.:S%_f:I+_,_),,_s+,,..+ el_8, s..-_rl:c?I_.,+-+J,. a+ %z,j,,___Ll-_,+./..fcfl+_,_, ,

/ ! ,-t-_.!..=_:is+,-e, _+.'_o4,,,,,,t_0+_,_,.+.p+o+;+4. ' _ .,
| 7e,_.++p_ _._,, _t'¢./_i[P.rl+6%.,/tk_r,,.,_L(!_e++JzJ' _ l___l"H ,.__ , LTr.,-P)

i "I"_,#_W'X , *_ p'._'..._P,"+ " + "+ "+ "" -J '- + ' - ++' r, ; I ,f,_.,_ +- 1_"1 1,,,,t,,+.'l,+# .,:.,-_
+ -.J _'_ t ,,'j!: _,' ++

+ 4 ""'+' +=!: ....
i ,J ¢ +._L_!;,T0+,I++e+
; + .............. . . .- _ P,t.f I.++,.+++.._,.+ +++
1 20 _ i 'J ++

:- i +

_ _ : + =- ,,,+,....H.++,_,
-30- +

_ _ 1,0 ',4,,:l'_r 5*+t'.J+
- - /'_o++,;: /

- 3:+- + . A r_ ,+ ,

Notes: Us.J.tgz..''P_ck_),0+a,',+,,+-r-,_,+4 f+, r;l.+ go,-;,,j+o,-l;4k+i,,+,'¢s,,,..,eh'.y,.R+,,,_,+If,l,,4 g,,,,,'.,+,.,;+h,
, ' +- ,.+ " ,.m._'er _+,.. S++ l_,+++m +_w¢l_ _++18 _'+_++,+++eWc w+1';_-_?,=_,o,D ,,l;,,#- ,,., k +,t,++s++I-' _ ,_ o, .

_,._,_c _.,,,4-o,,;_ ,_,..._l,,.(k_,.+;.t.,;+_,o4,,) #,.,,,..,._.+,,7,+_,,+._j ,:_ _ ' 3
J _ VC s+,c u ,_ ._+ooTf-t" +,II' e,i'k pVC ¢',p'..'p,
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_ BORING NO.' Gf'-8 SHEET10F_L.__
Z_,.J

O "-_ SAMPLER TYPE ,4"c_$._{"¢La.¢_ . COI_RDINATES

_ _ O ff AND DIMENSION/4T_'._--j{/_._i,_c__',,_ E _0_'_'L_37."_ b_'_
_s ._ F_ELDE.GJ.EE._,r_._:o, , OATESEGA..8/l_/o#.

o- "_m I _ CHECKE!DBY i_, P_ GROUNDSURF:ACEEL., I(#o 0_( _'7.#/_

we_ eo_ DESCRIPTION

"'_" c_r_,,_,s_w'_c_e.! .... '" '.............

o;_ .. ... _';61_,d_(,._,_l,];_: s'&+_¢,rf.,.+,,s..,.Iv .;/_-_,,.,'.m,v; ,.,;t_
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Geotechnical and Environmental Sciences Consultants

I October 17, 2002
Project No. 204110001

i Mr. Jack Russo

Project Navigator, Ltd.i

i 2600 East Nutwood Avenue, Suite 830
Fullerton, California 92831

i Subject: Laboratory Testing Results
Ascon Landfill

i Huntington Beach, California

i Dear Mr. Russo:

i Presented herein are the laboratory testing results performed on soil samples obtained by yourfirm from the Ascon Landfill that is located at 21641 Magnolia Street, Huntington Beach, Cali-
fornia. The results of our laboratory testing are presented in the tables and figures in Appendix A.

I Copies of the Analysis Request & Chain of Custody Records are presented in Appendix B.
We appreciate the opportunity to be of service on this project. Should you have any questions or

I comments relative to the information included, please contact the undersigned at your eonveri-ienee.

I Sincerely,NINYO & MOORE

• Carol A. Price, C.E.G.

i Project Engineer Chief Engineering Geologist

I R. Leonard Allen, G.E.
Principal Engineer

I VAM/CAP/RLA/ldw

i Attachments: Appendix A - Laboratory Test ResultsAppendix B - Analysis Request & Chain of Custody Records

i Distribution: (3) Addressee

I 475 Goddard. Suite200. Irvine, California 92618 • Phone (949)753-7070. Fax (949)753-7071
Phoenix • Irvine • San Diego • LosAngeles - Oakland • LasVegas - Salt Lake City • Ontario

A0001000031001



I
Project Navigator' Ltd. October 17, 2002

I Ascon Landfill, Huntington Beach Project No. 204110001

I APPENDIX A

I LABORATORY TESTING

I Classification

[] Soils were classified in accordance with the Unified Soil Classification System (USCS) in gen-

I eral accordance with ASTM D 2488-93. Soil classifications are indicated on the laboratory test
results,

!
In-Place Moisture and Density_Tests

i The moisture content of samples obtained from the exploratory excavations was evaluated in ac-cordance with ASTM D 2216-98 and ASTM D2937-00. The test results are shown on Figures
A-1 through A-3.

!
Gradation and Hydrometer Analysis

i Gradation analysis tests were performed on soil samples in general accordance withASTM D 422-95. The grain-size distribution curves are shown on Figures A-4 through A-22.
These test results were utilized in evaluating the soil classifications in accordance with the Uni-

I fled Soil Classification System.

I Atterberg LimitsTests were performed on soil samples to evaluate the liquid limit, plastic limit, and plasticity in-
dex in general accordance with ASTM D 4318-00. These test results were utilized to evaluate the

I soil classification in accordance with the Unified Soil Classification System. The test results andclassifications are shown on Figures A-23 through A.25.

I Maximum Dry Density_and Optimum Moisture Content Tests
The maximum dry density and optimum moisture content of selected representative soil samples

I were evaluated in general accordance with ASTM D 1557-00. The results of these tests aresummarized on Figures A-26 and A-27.

I Hydraulic Conductivi_Tests
Hydraulic conductivity testing using a flexible wall permeameter was performed on undisturbed

I oil samples in general accordance with ASTM D 5084-00. The results of these tests are pre-sented on Figure A-28.

I
I

41 I0-11 1
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!
Project Navigator, Ltd. October 17, 2002

I Ascon Landfill, Huntington Beach Project No. 204110001

I
Consolidated Undrained Triaxial Compression Tests
Consolidated undrained triaxial compression tests were performed on selected undisturbed sam-

I pies in general accordance with ASTM D 4767-95. Cylindrical specimens with a length-to-
diameter ratio of 2:1 were saturated by back pressures until a degree of saturation of 95 percent

I or higher was achieved. Then the specimen was consolidated isotropically under a predeterminedconfining pressure. After completion of consolidation, the sample was sheared undrained under
compression at a constant rate of axial deformation either with or without measurements of pore

I pressure. The test results are shown on Figures A-29 through A-32.

I Unconfined Compression TestsUnconfined compression tests were performed on remolded and undisturbed samples in general
accordance with ASTM D 2166-00. The test results are shown on Figures A-33 through A-49.

:l
!
I
!
I
I
I
!
I
I
1
I N"r'M"

4110-11 2
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m ,,

I
I

IN-PLACE MOISTURE IN-PLACE DRY

I SAMPLE DEPTHSAMPLE LOCATION (FT) CONTENT1 DENSITY=
(%) (PCF)

I P1-2 2.0 4.0 107.6P1-5 5.0 5.5 98.1

I P1-15 15.0 56.1 58.1P2-1 1.0 11.1 100.1

P1-20 20.0 48.6 68.8

I P2-2 2.0 14.5 99.8

P2-10 10.0 26.6 82.4

I P2-20 20.0 15.0 87o4
P3-4 4.0 11.4 99.5

I P3-4.5 4.5 16.0 99.5
P3-8.5 8.5 18.4 95.7

I P3-9 9.0 24.1 85.4P3-9.5 9.5 25.3 86.4

i P4-1 1.0 3.3 87.8P4-3.5 3.5 8.2 102.5

P4-9 9.0 21.3 103.4

I P4-11 11.0 39.0 79.3

1pERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2216-98

I 2pERFORMED IN GENERALACCORDANCE WITH ASTM D 2937-00

I
I

I ASCON LANDFILL,,.,uure ..,
i m= HUNTINGTON BEACH, CALIFORNIA

C PROJECTNO. I DATE __
I • • 204110001 1012002

M_D_TAIY,.E
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I
I
I
I s.. L LOC T,O.

(%) (PCF)

I / P5-1.5 1.5 2.0 110.7

P5-3.5 3.5 1.6 Disturbed

P5-16 16.0 47.2 68.0

I / P5-18 18.0 55.7 62.7

P6-1.5 1.5 3.3 112.9

I / P6-4 4.0 6.5 90.7

P6-22 22.0 77.0 41.3

I / P6-24 24.0 78.6 48.4

P7-7 7.0 24.0 91.6

I / P7-11.5 11.5 39.2 75.7

P7-15 15.0 47.4 70.0

I / P7-17 17.0 51.6 67.7

P8-1 1.0 3.0 88.2

P8-3 3.0 10.7 100.8

I / P8-3.5 3.5 18.1 103.7

P8-6o5 6.5 54.3 61.1

I / P9-1 1.0 2.3 103.3

1PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2216-98

I 2pERFORMED IN (_ENERAL ACCORDANCE WITH ASTM D 2937-00

II
!

i

IN-PLACEMOIS E-DENSITY

Q_B =1e41._G.OL,_ST._ET
I HUNTINGTON BEACH, CALIFORNIA

_ PROJECTNO. I DATE __
I • • 204110001 1012002

MiD T/UBLEI
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I
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_ I I I I I I Hit _

I I I I I IIII
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I _ i , ii i I i .ll
IO

I :1 I I I I ttt l

o I I I

I 100 10 1 0.1 0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS

! Passing
Symbol HoleNo. Depth Liquid Plastic Plasticity Dlo D3o Dao Cu C= U.$.C.$(ft) Limit Limit Index No.200

I (%)@ P6-22.5 22.5 68 29 39 - 0.0011 0,01 - - 100 CH

I
I

PERFORMEDIN GENERALACCORDANCEWITH ASTM D 422-98

GRADATIONTESTRESULTS
I ASCON LANDFILL |

21641 MAGNOLIA STREET |

I NJ'ny- ytuurB HUNTINGTON BEACH, CALIFORNIA _jr
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I r u._._._. --_
I / SYMBOL LOCATION DEPTH LL (%) PL (%) PI (%) CLASSIFEAT[ON U.S.C.S. Il " (FT) (MinusNo. 40 (EntireSample) I

/ SieveFracti°nl I

/ " _,_ _ _, ,_ _ _L _ I
I / • P1.14.5 14.5 69 27 42 CH CH /

I / . P2.1 1 31 25 6 ML _-_c /

/ o P=,, ,, 79 23 56 CH CH /

I / o P3.5.5 5.5 30 18 12 CL sc /

I/ ' ,,,o ,o ,, ,o 27 CL SC /
/ x _,.,__ _ _, ,_ OL _ /

i + P4-8.5 8.5 35 21 14 CL CL

i / NP.,oo,c__non.o,_s,,c l/
,/ /
i / :;fill I v ll // _o111 I/1 _lJ,/ /
I / _ ,o1I I L/ I_%/t'1 /

/ _.111 /1 L/'II /It _ I I I/CLIA _ " MH'&OH /
/ ,_ 20 ,I I _ I • / , , /li =,o]L/I,_X I II /
/ " 0 'LI_a__P _'ML'&OL ] I I /

I / o_o_o%.,Oo:O,.:_).;o_o._oo /

'/ /
I L PERFORMEDIN GENERALACCORDANCEWITH ASTM D 4318-00J

rATTERBERG LIMITS TEST RESULTS_
I __ / ASCON LANDFILL /

Nlnua_l_oore / =I.IM,O.o,,,s,._T/I . _, _ o 11, _ _. HUNTINGTON BEACH! CALIFORNIA J

II 204110001 10102 _ A-23 J
ATt'ERSERG_FI

A0001000031026



I
I SYMBOL LOCATION DEPTH LL(%) PL(%) PI(%) CI.ASSISI_.._O N U.S.C.S.(FT) (MinusNo. 40 (EntireSample)

SieveFraction)

I • P5-2 2 17 16 1 ML SW-SM
=, P5-16.5 16.5 51 17 34 CH CH

I • P6-2 2 21 17 4 CL-ML SM-SC

i o P6-22.5 22.5 68 29 39 CH CH
[] P7-10 10 25 14 11 CL SC

I A P7-15.5 15.5 53 18 35 CH CH

X P8-1.5 1.5 24 14 . 10 CL SC

I + P8-5 5 35 14 21 CL CL

I
NP - Indicates non-plastic

I

' ++07°111I _oo OH° 40111 L/ I .,I/I
I E_olI I /! +1/'1 I

•_n I I V C_I ,/el MH'.&OI_.

I ;;;I+L_oX I II
. I__._o. I I I

i o." : -'. _ ! ! !0 10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT(LL), %

I

I _ PERFORMEDINGENERALACCCRCANCEWl_I-IAS1MD4318-00

I + •r.++_._._.,.,+s_s+._su,+s1
-- / ASCON LANDFILL /

Nlnuo_jtuure / =,+,,.._.o.,._+._,/I _ -, .7- -, - -. HU+O+o...CH,C.+O...
i _ _ 204110001 10102 _ A-24 J

ATTERBERG_F2
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I
o U.S.C.S.

I SYMBOL LOCATION DEPTH LL (Yo) PL (%) PI (%) CLASSIFICATION U.S.C.S." (FT) (MinusNo. 40 (EntireSample)
SieveFractionI

I • P9-2 2 24 17 7 CL-ML SM-SC
[] P9-12 12 43 18 25 CL SC

I • P10-1.5 1.5 32 23 9 CL " CL

I
I
I
I

NP - Indicates non-plastic

I

; III I,'1 I/
1  i°oill v
l _o111 ,,1 L/ II_olI Vc_l-./1 I.+o!
I -_[_!-V1 .2" I II

- I _'.L_OL I 1 I I

I o,_-:o2"0,o"o,o_o;o_o_o,oo
LIQUID LIMIT (LL), %

I
_1=1 PERFCRMED IN GENERAL hCCCRDANCE WI_H AS_M D 4318-(0

I rATTERBERG LIMITS TEST RESULTS]_ _. I ASCON LANDFILL I

Nlnua_Maare I =,,,, MAGNOLIASTREET I
I - _' iX " _' " _ _ HUNTINGTON BEACH, CALIFORNIA J

C PROJECTNO. DATE )@• _ 204110001 10/02
ATTERBERG F3
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I
I
I

SAMPLE DEPTH HYDRAULIC

I SAMPLE LOCATION (FT) SOIL TYPE CONDUCTIVITY(CM/SEC)

I P1-4 4.0 Fill- SiltySand 4.49E-05
P1-19 9.0 Waste- Fat Clay 1.27E-08

i P2-2 2.0 Fill- SiltySandto ClayeySand 6.29E-07P2-15 15.0 Waste- Fat Clay 1.86E-08

P3-6 6.0 Fill- ClayeySand 6.45E-07

I P4-2 2,0 Fill- ClayeySand 2.74E-06

P4-9.5 9.5 Waste- Clay 1.54E-07

I P5-3 3.0 Fill-Sandto ClayeySand 2.47E-05
P5-17 17.0 Waste- Fat Clay 2.06E-08

I P6-3 3.0 Fill- SiltySandto Clayey Sand 4.64E-06
P6-23 23.0 Waste - Fat Clay 2.02E-08

I P7-11 11.0 Fill - SiltySand to ClayeySand 1.15E-06P7-16 16.0 Waste-Fat Clay 1.46E-08

i P8-2 2.0 Fill- ClayeySand 3.40E-06P8-5.5 5.5 Waste- Clay 2.29E-08

P9-3 3.0 Fill- SiltySandto ClayeySand 6.06E-06

I P9-13 13.0 Waste- ClayeySand 5.05E-08

P10-2 2.0 Fill- Clay 9.90E-05

I PERFORMED IN GEI_ERAL ACCORDANCE WITH ASTM D 5084-00

I
I

I 1I _ure ,sco._,.o_.,_
I "" "=" HUNTINGTON BEACH, CALIFORNIA

II • • 204110001 1012002 _ A-28 JHYDRAL_TABLE
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o.OO 5.00 _0.oo ts.0o ;zo.oo 25.00 o.oo s.oo lo.oo 15.oo 2o.oo ;_s.oo

AXIAL STRAIN (Percent) AXIAL STRAIN (Percent)

ILEGEND: CONFINING PRESSURES= O 1.0 KSF [] 2.0 KSF _ 4.0 KSF ]

4 .....

__.3 ,- I ._" : :
cO _.

0 1 2 3 4 5 6 7 8 9 10

NORMAL STRESS (k=f}

STRENGTH PARAMETERS: TOTAL STRESS: C=0.40 ksf( = 13" EFFECTIVE STRESS: C'=0.5 ksf = 19"

ProjectName: Navigator/AsconL.F. SampteType: 2-inchDia&6-inch LongSleeve

ProjectNo.: 204110001 Sample Description: Gray Fat Clay (waste)

BoringNo.: DryUnitWeight (pcf): 98.4

Saml_leNo.: P1-20 InitialMoistureContent(%): 11.7

Depth(ft): 20.0 Eft.ConfiningPressure(ksf): 1.0, 2.0, 4.0

MULTI-STAGE CU TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
ASTMD4767

AP ENGINEERING AND TESTING, INC. A-29
Geotechn_cal Tasting Laboratory
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°!
0,0 i

0.00 5.00 10.00 15.00 20.00 25.00 0.00 5.00 10.00 15.00 20.00 25.00

AXIAL STRAIN (Percent) AXIAL STRAIN (Percent)

ILEGEND: CONFININGPRESSURES= O 1.0 KSF [] 2.0 KSF Z_ 4.0 KSF I

_3

_=2
w,, i,,= _ ,'=

0 2 3 4 5 6 7 8 9 10

NORMAL STRESS (ksf)

STRENGTH PARAMETERS: TOTAL STRESS: C=0.50 ksf _ = 5° EFFECTIVE STRESS: C'=0.5 ksf _' = 8"

ProjectName: Navigator/AsconL.F. Sample Type: 2-inch Dia&6-inchLongSleeve

ProjectNo.: 204110001 Sample Description: Gray FatClay (waste)

BoringNo.; Dry Unit Weight (pcf): 46.1

Sample No.: P2-15 InitialMoistureContent(%): 85.4

Depth (ft): 15.0 Eft,ConfiningPressure (ksf): 1.0, 2.O,4.0

MULTI-STAGE CU TRIAXIAL TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767

AP ENGINEERING AND TESTING, INC. A-30
Geotechnical Testing Laboratory

A0001000031033



I PROJECT NO. DATE [FIGURE 1
c_,_ 204110001 10102 L A-31 J

A0001000031034



0.00 5.00 10.00 15.00 20.00 0.00 5.00 10.00 15.00 20.00

AXIAL STRAIN (Percent) AXIAL STRAIN {Percent)

ILEGEND: CONFINING PRESSURES= O 1.0 KSF [] 2.0 KSF A 4.0 KSF I

_3

tkl

=,., =,= ==, o

0 2 3 4 5 6 7 8 9 10

NORMAL STRESS (kif)

STRENGTH PARAMETERS: TOTAL STRESS: C=0.20 ksf _ = 11" EFFECTIVE STRESS: C'=0,3 ks! (_'= 8"

ProjectName: Navigator/AsconL.F. SampleType: 2-inchDia&6-inchLongSleeve

ProjectNo.: 204110001 SampleDescription: GrayLean Clay (waste)

BoringNo.: DryUnit Weight(pcf): 77.5

Sample No.: P5-17.5 InitialMoistureContent(%): 33.0

Depth(ft): 17.5 Eft.ConfiningPressure(ksf): 1.0, 2.0, 4.0

MULTI-STAGE CU TRIAXlAL TEST WITH PORE PRESSURE MEASUREMENT
ASTM D 4767

AP ENGINEERING AND TESTING' INC. A-32
, Geotechn_cal Testing Laboratory
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I Sample I Depth I Initial Moisture I Initial Dry I Unconfined Undrained Shear // I
/ I ,...,,-- I ,°, I ,o,, I Density I Compressive Stress Strength /

I / I LV"°""'I "" I "°' i <P_°I <os,) <'=' /

I L PERFORMED IN GENERALACCORDANCE WITH ASTM D 216e.91 J

, I
" UNCONFINED COMPRESSION RESULTS_

/

! ---" "T'--" --'- .u._,.G_o._c.. _..,_o_.,_)

I C""o"°"°. I °" )P'°u"'I_._ ucc_p_mos • 204110001 10/2002 L A-33 J
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I 3500 .
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cn 250O

i ¢n 2000
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m 1500
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i _ 5oo
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I 0% 5% 10% 15% 20% 25%
AXIAL STRAIN

2000

I 1750

1500 -- "'-- --'--" -'_-

_'_ 1250 /
t,_

° / \1000
I¢1

< 750
El
'I"

¢n 500

I _o /
| o ,0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000 4250

I NORMALSTRESS (PSF)

InitialDry Unconfined UndrainedShearSample Depth InitialMoisture

I Location (ft) (%) Density CompressiveStress Strength(pcf) (psf) (psf)
P2-2 2 14.5 99.8 3095 1545

!
I PERFORMED IN GENERALACCORDANCE WITH ASTM D 2166-91

i

I _'_ UNCONFINED COMPRESSION RESULTS
ASCON LANDFILL |

I 21641 MAGNOLIA STREET |
•_" • HUNTINGTON BEACH, CALIFORNIA J

I ( ,,o,,°,,o. °,,, ) i,,ou,,1UCComprP2@2 # 204110001 10/2002 L A-35 j
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0 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750

i NORMAL STRESS (PSF)
Initial Dry Unconfined Undrained Shear

Sample Depth Initial Moisture

I Location (ft) (%) Density CompressiveStress Strength(pct) (psf) (psf)

P2-20 20 15.0 87.4 820 410

I
I PERFORMEDIN GENERALACCORDANCE WITH ASTM D 2166-91

UNCONFINED COMPRESSION RESULTS

ASCON LANDFILL

I ___/nfo,_/W"Qre ,,.,..o.o...ST,_,HUNTINGTON BEACH, CALIFORNIA

, t• uccomp_e=o _ 204110001 1012002
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NORMALSTRESS(PSF)

Initial Dry Unconfined Undrained ShearSample Depth Initial Moisture

I Location (ft) (%) Density Compressive Stress Strength(pcf) (psf) (psf)

P3-4 4 11.4 99.5 1850 925

!
I PERFORMEDINGENERALACCORDANCEWITHASTMD 2166-91

• ,

I - _B 21641 MAGNOLIASTREET /
1.1. • HUNTINGTONBEACH, CALIFORNIA . J

PROJECT NO. DATE

• uCComp_,'_4 _ • 204110001 1012002
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i NORMALSTRESS (PSF)

Sample Depth Initial Moisture Initial Dry Unconfined Undrained Shear

I Location (ft) (%) Density Compressive Stress Strength
(pcf) (psf) (pst)

P3-8.5 8.5 18.4 95.7 1290 645

!
I PERFORMED IN GENERALACCORDANCE WITH ASTM D 2165-91

I UNCONFINED COMPRESSION RESULTS
ASCON LANDFILL

I 21641 MAGNOLIA STREET_'- HUNTINGTON BEACH, CALIFORNIA

I PROJECTNO. DATE , ^_.,fFIGURE1uccomp_as 204110001 10/2002
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Sample Depth InitialMoisture

i Location (ft) (%) Density CompressiveStress Strength(pcf) (psf) (psf)

P3-9 9 24.1 85.4 740 370

!
I PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2166-91

ASCON LANDFILL /

i %, 21641 MAGNOLIA STREET |HUNTINGTONBEACH,CALIFORNIA ¢

I UCComprP3eg A _ PROJECTNO. I DATE ) [FIGURE 1204110001 1012002 L A-39 j
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Sample Depth InitialMoisture

I Location (ft) (%) Density CompressiveStress Strength(pcf) (psf) (psf)

P4-3.5 3.5 8.2 102.5 860 430

!
I PERFORMED IN GENERALACCORDANCE WITH ASTM D 2166-91

i
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P4-11 11 39.0 79.3 1500 750

!
I PERFORMED IN GENERALACCORDANCE WITH ASTM D 2166-91

, I 1I 21641 MAGNOLIA STREET"----- HUNTINGTON BEACH, CALIFORNIA
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Sample Depth InitialMoisture

I Location (ft) (%) Density(pcf) CompressiVe(psf)Stress Strength,(psf)
P5-18 18 55.7 62.7 1045 520

!
I PERFORMED INGENERALACCORDANCE WITH ASTM D 2156-91

_ illmmW m m I

I " ..... _ i UNCONFINEDAscoNCOMPRESSIONLANDFILLRESULTS/_lI u.rl- ,HUNTINGTON BEACH, CALIFORNIA J
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I PERFORMEDINGENERALACCORDANCEWITHASTMD 2156-91
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I PERFORMED IN GENERALACCORDANCE WITH ASTM D 2166-91

I UNCONFINED COMPRESSION RESULTS
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I PERFORMED IN GENERALACCORDANCE WITH ASTM D 2166-91
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I
Project Navigator, Ltd. October 17, 2002

I Ascon Landfill, Huntington Beach Project No. 204110001

I APPENDIX B

I ANALYSIS REQUESTS & CHAIN OF CUSTODY RECORD
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I

I
I
I
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