APPENDIX G

SPT LIQUEFACTION ASSESSMENT

GeolLogic Associates



Fines Sand Particle
Content, Size, Age of Deposit Overconsol.
2004-0049  Newby Island Landfil Depth Profile: Top of Layer FC (%) Dso (mm) (years) Ratio, OCR 2 00 EEEEN BEEER RERE FRaRa M
11/26/2007  RMW 0 dike SPT Equipment Variable Corrections 5 [ )
13.4 YBM Range ! Used | . L.
Liguefaction Assessment per Youd, et al., ASCE, 2001 20 sand 19.0% 0.2 3.00E+03 1.0 Energy Ratio, G -0 /N
26 sand 39.6% 0.1 3.00E+03 1.0 0.5-1.0 Donut Hammer -15 L] )
Boring: RB-1 30.5 OBA 0.7-1.2 10 ia{ety I{i_ar:\[ner . = > | o 0 111
. . utomatic-trip *» Cyclic Resistance Ratio
Adj. CPT Boring:CPT-6 39.2 sand 10.0% 0.35 2.00E+04 1.5 0.8-1.3 Donut-lype Hammer 5 ¥ .| / (GRR) Curve for Design EQ g 5 ”
Material Unit Weight: 46.1 OBA Borehole Diameler, G . i 5 03 . © Cydlic Stress Ratio (GSR) S T
dike 120 pef 61.8 sand 1.0 2.5 inch to 4.5 inch % / based on Correcled Clean- ®
0BA 127 62.1 OBA 1.06 1.0 6 inch 3 / | Sand Blowcoun! Dala and 3 g5l
sand 125 63.2 sand 26% 0.15 2.00E+04 15 1.15 8inch 02 | Si A w
YBM 113 69.5 sand 20% 0.15 2.00E+04 15 Sampling Method,G / -40
69.5 sand 121 0.23 2.00E+04 1.5 1.0 Standard Sampler Vi 45
[Pam = 1.058 Isf 69.5 OBA 1.1-1.3 | 1.2 ‘ Sampler without liners 91 / 1
Stalic Normal Stress Correction, K Rod Length, Cg -50 N
Groundwater Elev. @ drill: 2.4 ft [ EQMag.(M) [ PGA | D, (%) f 0 0.75 <3m P 55 | ud
Design Groundwaler Elev.: £ ft [ 7.1 | 045 | 0 0.8 3 0.8 34m P 10 % 2 2 40
Bering Elevation: 15.5 fl 0.6 0.7 4 0.85 46 m B0 e s
0.8 0.6 6 0.95 6-10m Corrected Clean-Sand Liquefacton Factor of Safety,
Note: BLUE fields require user input 10 1.0 10-30 m Blowcount, (N4)gcs FSuq
lllod Cal to SPT Corection 30 1.0
Note: Calculations per this method areonly valid for (Ny)soes < 30. For (N)sees >30, soils are classed as non-liquefiable. 0.62 ]
These procedures have been validated for level lo gently-sloping sites with potentially liquefiable materials at shallow depths (<156 m = 49 ft.). _
Dg corrections per Kulhawy and Mayne, 1980 Design Groundwaler Level Groundwaler level al time of Drilling
o Corrected Relative Corr.
Modified SPT Relative Density: Stress Static
California Measured Equivalent Rod (Niso Fines Content Adj.| Fines Content| Clean- Density: Aging Relative Density: Relative Reduction Normal
Sampler? 12-inch Drive SPT Owverburden Stress| Length | @30 shaded yellow = Coeff., Adj. Coeff., Sand Particle Size | Correction,|Overconsol. Correction,| Density, Coefficient Stress,
Depth (ft) | Depth{m) | Elevation (ft)})  Material [SPT orMC] | Blowcount N-value Factor, Gy Factor, G| nomliquefisable) o i {Ny}soea | Correction, Gu Ca Cacr D, (%) | CRRys (ra) CSRea| MSF| K, GW 1 (psf) o, (tsf))  ow y{psf) ¥ (psf) o, (tsf) 0", (tsf)
23.50 7.16 8.00 sand SPT 7 7 0.9387 095 8 3.4339 10728 12 42,5257 1.2739 1.0000 38.4% 0.1312 09452 0293 1.15 0957 |BelowGw 626  1.32|BelowGW 125 626 140 121
25.00 7.62 -9.50 sand SPT 8 8 0.9212 0.95 9 3.4339 1.0728 13 42.5257 1.2739 1.0000 40.8%  0.1405 0.9417 0.301 115 0.950 |BelowGW 62.6 1.37|BelowGW 125 62.6 1.49 1.26
26.50 8.08 -11.00 sand SPT 9 9 0.9044 0.95 10 5.0000 1.2000 17 35.0000 1.2739 1.0000 47.4% 0.1808 0.9382 0.308 1.15 0.944 |BelowGW 62.6 1.41|BelowGW 125 62.6 1.58 1.30
28.00 8.53 -12.50 sand SPT 13 13 0.8882 0.95 14 5.0000 1.2000 22 35.0000 1.2739 1.0000 56.0% 0.2420 09347 0.314 1.15 0.938 |BelowGW 62.6 1.46|BelowGW 125 62.6 1.68 1.35
29.50 8.99 -14.00 sand SPT 2 2 0.8726 0.95 2 5.0000 1.2000 7 35.0000 1.2739 1.0000 21.2% 0.0877 0.9312 0320 1.15 0.932 |BelowGW 62.6 1.51|BelowGW 125 62.6 1.77 1.40
40.50 12.34 -26.00 sand SPT 16 16 0.7705 1 16 0.8694 1.0218 17 48.6017 1.3151 1.0757 48.2% 0.1808 0.8444 0.328 1.15 0.893 |BelowGW 62.6 1.86|BelowGW 125 62.6 247 1.75
42.00 12.80 -26.50 sand SPT 18 18 0.7587 1 9l 0.8694 1.0216 18 48.6017 1.3151 1.0757 49.7% 0.1918 0.8322 0.327 115 0.889 |BelowGW 62.6 1.91|BelowGW 125 62.6 2.56 1.80
43.50 13.26 -28.00 sand SPT 23 o - 23 0.7473 1 22 0.8694 1.0216 23 48.6017 1.3151 1.0757 56.6% 0.2569 0.8200 0.326 1.15 0.885 |BelowGW 62.6 1.95|BelowGW 125 62.6 2.66 1.85
45.00 13.72 -29.50 sand MC 57 {N1)60>30: Non-Lig. 35 0.7362 1 32 0.8694 1.0216 34 48.6017 1.3151 1.0757 68.2% #DIV/O! 0.8078 0.325 1.15 0.826 |BelowGW 62.6 2.00|BelowGW 125 62.6 275 1.89
64.00 18.51 -48.50 sand SPT 49 (N1)60>30: Non-Lig. 49 0.6169 1 38 4.4071 1.1241 47 39,4023 1.3151 1.0757 82.6%  0.2664 0.6532 0.289 1.15 0.697 |BelowGW 62.6 2.61|BelowGW 125 62.6 3.95 2.50
65.50 19.96 -50.00 sand SPT 32 (N1)60>30: Non-Lig. 32 0.6094 1 25 4.4071 1.1241 33 39.4023 1.31561 1.0757 67.0% 1.2398 0.6410 0.285 1.15 0.758 |BelowGW 62.6 2.66| BelowGW 125 62.6 4.05 2.55
67.00 20.42 -51.50 sand SPT 48 (N1)60>30: Non-Liq. 48 0.6020 1 36 4.4071 1.1241 45 39.4023 1.3151 1.0757 80.4% 0.2376 0.6287 0.281 1.15 0.687 |BelowGW 62.6 2.71|BelowGW 125 62.6 4.14 2.60
68.50 20.88 -53.00 sand SPT 26 d 26 0.5947 1 19 4.4071 1.1241 26 39.4023 1.3151 1.0757 58.4% 0.3131 0.6165 0277 115 0.826 |BelowGW 62.6 2.75|BalowGW 125 62.6 4.24 2.64
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Fines Sand Parlicle
Content, Size, Age of Deposit Overconsol. 06 - X
2004-0049  Newby Island Landfill Depth Profile: Top of Layer FC (%) Dso (mm) (years) Ralio, OCR -wu bo ofo oo oo opD
11/26/2007 RMW 0 dike SPT Equipment Variable Corrections
17.8 YBM Range |  Used 05 |
Liquefaction Assessment per Youd, et al., ASCE, 2001 28 sand 36.0% 0.3 3.00E+03 1.0 Energy Ratio, G ol
35 OBA 0.5-1.0 Donut Hammer
Boring: RB-2 0.7-1.2 1.0 ia:elyat;llar?nfzer v 04 ———SPT Gloan Sand Based
. o utomatic-| Cydlic Resistance Ralio
Adj. CPT Boring:CPT4 0.8-1.3 Donut-lype Hammer g (CRR) Curve for Design EQ g
Material Unit Weight: Borehole Diameter, G 5 03 ) _ c
® Cyclic Stress Ralio (CSR| 2
dike 120 pef 10 2.5inch to 4.5 inch o e o oot Gl 5 M
oBA 127 1.05 1.05 6 inch 33 Sand Blowcount Dala and E
sand 125 1.15 8 inch 02 Sits PGA w
YBM 113 Sampling Method, G
1.0 Standard Sampler
|P.,.m = 1.058 tsf 1.1-1.3 1.2 Sampler without liners o1
Slalic Normal Stress Correction, Kr Rod Lenglh, Cg
Groundwaler Elev. @ drill: 3 ft [ EQMag.M) [ PGcAa ] D, (%) f 0 0.75 <3m o
Design Groundwater Elev.: -6 ft | 71 [ 045 | 0 08 3 0.8 34m o 10 20 3 40
Boring Elevation: 14 ft 08 0.7 4 0.85 46 m -20
0.8 0.6 6 0.95 6-10 m Corrected Clean-Sand Liquefacton Factor of Safety,
Note: BLUE fields require user input 10 1.0 10-30 m Blowcount, (N4)sgcs FSua
| Mod Cal to SPT Correction | 30 1.0
Note: Calculalions per this method areonly valid for (Ni)socs < 30. For (Ny)sos >30, soils are classed as non-liquefiable. 0.62 |
These procedures have been validated for leve! to gentiy-sloping sites with potentially liquefiable materials al shallow depths (<15 m = 49 ft.).
Dg corrections per Kulhawy and Mayne, 1990 Design Groundwater Level Groundwater level at time of Drilling
SPT or Corrected Relative Corr.
Modifled SPT Relative Density: Stress Static
Californla Measured Equivalent Rod (Naeo Fines Content Adj.| Fines Content| Clean- Density: Aging Relative Density: Relative Reduction Normal
Sampler? | 12-Inch Drive SPT  |Overburdon Stress| Length | (30 shaded yellow= Coeff., Adj. Coeff., Sand | Particle Size | Correction,|Overconsol. Correction,| Density, Coefficient Stress,
Depth (ft}) | Depth (m) | Elevation (ft]  Material [SPTorMC) | Blowcount FSiiq N-value Factor, Cy Factor, Cg|  norliquefiectlo) o3 g {Ni)soes | Correction, G Ca Cocr D, (%) | CRRys {ra) CSRea| MSF| Ko GwW v (psf) o',(tsf)) Gw v{psf) v (psf) o (tsf) o', (tsf)
30.00 9.14 -16.00 sand SPT 11 > i " 0.9569 0.95 13 5.0000 1.2000 21 46.9280 1.2739 1.0000 46.6%  0.2282 09300 0.334 1.15 0.940 |BelowGW 62.6. 1.44|BelowGW 125 62.6 1.77 1.16
31.50 9.60 -17.50 sand MC 11 i 7 0.9388 0.95 8 5.0000 1.2000 15 46.9280 1.2739 1.0000 36.6% 0.1601 09176 0.336 1.15 0.934 |BelowGW 62.6 1.49|BelowGW 125 62.6 1.87 1.21
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Fines Sand Particle
Content, Size, Age of Deposit Overconsol.
20040049  Newby Istand Landfilt 0 dike Depth Profile: Top of Layer FC (%) Dsp (mm) (years) Ratio, OCR el B i REEEE ‘”w ik -
1112612007 RMW 13.4 YBM 0 dike SPT Equipment Variable Corrections | AR N
215 sand 18.9 YBM Range | Used o | )
Liquefaction Assessment per Youd, et al., 22.2 YBM 28 OBA Energy Ratio, G i
23.3 sand 55 sand 40.7% 0.09 2.00E+04 1.5 0.5-1.0 Donut Hammer .
Boring: RB-4 28.6 YBM 57.5 sand 47.1% 0.08 2.00E+04 15 07-1.2 1.0 Safety Hammer . B T S TS
) ) Automalic-tri ic Resis i
Adj. CPT Boring: CPT-14 30.2 OBA 59 sand 10.0% 0.12 2.00E+04 15 0813 Dontiiype Hammer S / (GRR) e o Do 0 g
Material Unit Weight: 39.2 sand 60.5 sand 20% 0.1 2.00E+04 1.5 Borehole Diameter, G . ‘ 5 09 o yalic'Sirass Ratio (G&F] 5 0 r
dike 120 pcf 42.4 OBA 62 OBA 1.0 2.5inch to 4.5 inch % / based on Correcled Clean- E
0BA 127 61.8 sand 1.05 1.05 6 inch O / Sand Blowcount Data and 3
sand 125 62.1 OBA 1.15 8 inch 02 Ly Sita PGA w .
YBM 113 63.2 sand Sampling Method, G {
68.8 OBA 1.0 Standard Sampler
[Pain = 1.058 tsf | 1.1-13 | 1.2 | Sampler without liners| 0
Static Normal Stress Correction, Kr Rod Length, Cg
Groundwater Elev. @ drill: 8 ft [ EQMag.(M) | PGA | D, (%) f 0 0.75 <3m o
Design Groundwater Elev.: 8 ft | 71 [ o045 ] 0 08 3 0.8 34m 0 10 20 30 p
Boring Elevalion: 19.5 1t 0.6 0.7 4 0.85 4-6m e e
0.8 0.6 6 0.95 8-10m Corrected Clean-Sand Liquefacton Factor of Safety,
Note: BLUE fields require user input 10 10 10-30 m Blowcount, (N4)gocs FSuq
| Mod Cal to SPT Correclion | 30 1.0
Nole: Calculations per this method areonly valid for (M)socs < 30. For (Ni)socs >30, soils are classed as non-liquefiable. 0.62
These procedures have been validated for level to gently-sloping siles with potentially liquefiable materials at shallow depths (<15 m = 49 ft.).
Dr corrections per Kulhawy and Mayne, 1990 Design Groundwater Level Groundwater level at time of Drilling
SPYor Corrected Relative Corr.
Modifled SPT Relative Density: Stress Static
California Measured Equivalent Rod (NiJeo Fines Content Adj.| Fines Content| Clean- Density: Aging Relative Density: | Relative Reduction Normal
Sampler? 12-inch Drive SPT | Overburden Stress| Length | nso shaded yatiow = Coeff., Adj. Coeff., Sand Particle Size | Correction,|Overconsol. Correction,| Density, Coefficient Stress,
Depth (ft) | Depth (m) |Elevation {ft Material [SPT or MC] | Blowcount N-value Factor, Gy Factor, G| nendiqusfiaable] o B (Ny)soes | Correction, Co Ca Cocr D, (%) | CRRys (ra) CSRea| MSF| K, Gw v psf) o', (tsf)| Gw y{psf) v (psf) o, (tsf) o' (tsf)
56.00 17.07 -36.60 sand MC 26 6 0.7070 1 4 5.0000 1.2000 22 33.8561 1.3151 10757 53.1%  0.2420 0.7183 035 1.15 0.878 | 626  202|BelowGW 125 626 343 202
57.50 17.53 -38.00 sand SPT 24 24 0.6970 1 21 5.0000 1.2000 30 32,5772 1.3161 1.0757 67.5% 0.4676 0.7061 0351 1.15 0.818 62.6 2.07{BelowGW 125 62.6 3.52 2.07
59.00 17.98 -39.50 sand SPT 19 19 0.6874 1 16 0.8694 1.0216 17 36.9795 1.3151 1.0757 55.3%  0.1808 0.6938 0.347 1.15 0.870 62.6 2.12{BelowGW 125 62.6 3.61 212
60.50 18.44 -41.00 sand SPT 22 22 0.6780 1 19 3.6147 1.0794 24 35.0000 1.3151 1.0757 61.9% 0.2734 0.6816 0.342 1.15 0.807 62.6 2.16|BelowGW 125 62.6 3.71 216
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Fines Sand Particle —
Content, Size, Age of Deposit Overconsol. .
2004-0049  Newby Island Landfil 0 dike Depth Profile: Top of Layer FC (%) Dso (Mm) (years) Ralio, OCR 28 | TR
1112612007 RMW 13.4 YBM 0 dike SPT Equipment Variable Corrections et o
21.5 sand 19.8 YBM Range i Used | o5 [
Liquefaction Assessment per Youd, et al., 22.2 YBM 26.6 OBA Energy Ratio, G
23.3 sand 61 sand 41.3% 0.08 2.00E+04 1.5 0.5-1.0 Donut Hammer
Boring: RB-5 28.6 YBM 63 sand 45.9% 0.1 2.00E+04 15 0.7-1.2 1.0 ia:ety I:artn!'ner L SRR A  oa [ =T — e y!
. . ulomalic-tri | i Resistance Rali
Adj. CPT Boring:CPT-9 30.2 OBA 64.5 sand 30.0% 0.12 2.00E+04 18 0.8-13 Donul-type Igamrner x i / %’Q%%ﬁéiﬁ;iﬁgﬂ EQ £ |
Material Unit Weight: 39.2 sand 66 sand 25% 0.14 2.00E+04 1.5 Borehole Diameter, G 5 03 - ) i g
- - - @ Cyclic Stress Ralio (CSR) L
dike 120 pcf 42.4 OBA 69 sand 12% 0.2 2.00E+04 1.5 1.0 2.5 inch lo 4.5 inch 31, / based on Cormecled Clean- ‘;:'
OBA 127 61.8 sand 75 OBA 1.05 1.05 6 inch ) / Sand Blowcount Dala and 3
sand 125 62.1 OBA 1.15 8inch 02 Site PGA w
YBM 113 63.2 sand Sampling Method,G / 50
68.8 OBA 1.0 Standard Sampler / il
|Pm = 1.058 tsf I 1.1-1.3 | 1.2 Sampler without liners 01 1=
Static Normal Stress Correction, Kr Rod Length, Cg /
Groundwater Elev. @ drill; £ ft [ EQMag.(M,) [ PGA | D, (%) f 0 0.75 <3m 0
Design Groundwater Elev.: 6 1t | 7.1 045 | 0 08 3 0.8 34m T o 20 s a0 £ e
Boring Elevation: 18 ft 0.6 0.7 4 0.85 4-6m 55
0.8 0.6 8 0.95 8-10m Corrected Clean-Sand Liquefacton Factor of Safety,
Note: BLUE fields require user input 10 1.0 10-30 m Blowcount, {Ny)socs FSuaq
Mod Cal to SPT Correction | 30 1.0
Note: Calculations per this method areonly valid for (N)soes < 30. For {N)socs >30, soils are classed as non-liquefiable. 0.62 J
These procedures have been validated for level to gently-sloping sites with potentially liquefiable materials at shallow depths (<15 m = 49 fL.). _
_ Dy corrections per Kulhawy and Mayne, 1980 Design Groundwater Level Groundwaler level at lime of Drilling
SPT or Corrected Relative Corr.
Modified SPT Relative Density: Stress Static
California Measured Equivalent Rod (NiJso Fines Content Adj.| Fines Content| Clean- Density: Aging Relative Density: | Relative Reduction Normal
Sampler? 12-inch Drive SPT Overburden Stress| Length | a0 shaded yellow= Coeff,, Adj. Coeff., Sand Particle Size | Correction,|Overconsol. Correction,| Density, Coefficient Stress,
Dopth (ft) | Depth (m) | Etevation (ft Material [SPT orMC] | Blowcount FSiLia N-value Factor, Cy Factor, Cg| nonliquefieabls) @ f (Ni)icen | Correction, G [ Cocr D, (%) | CRRys (ra) CSRea| MSF| K, 1 (psf) o', (tsh) GW v(psf) 7' (psf) o0, (tsf) o'y (tsh)
61.50 18.75 43.50 sand —SPT 16 16 0.6013 1 12 5.0000 1.2000 19 325772 13151 1.0757 51.0% 0.2033 06735 0.287 1.15 0835 626  2.60|BelowGW 125 626  3.79 260
63.00 18.20 -45.00 sand SPT 18 I 18 0.5941 1 13 5.0000 1.2000 21 35.0000 1.3151 1.0757 51.2% 0.2282 06613 0.283 115 0.832 62.6 2.65|BalowGW 125 62.6 3.88 265
64.50 19.66 -46.50 sand SPT 33 (N1)80>30: Non-Lig. 33 0.5871 1 24 4.7062 1.1543 32 36.9795 1.3151 1.0757 67.7% 0.7324 0.6491 0.280 115 0755 62.6 2.70|BelowGW 125 62.6 397 2,70
66.00 20.12 -48.00 sand SPT 46 (N1)60>30: Non-Lig. 48 0.5802 1 34 4,2353 1.1113 42 38.6532 1.3151 1.0757 78.9% 0.1813 0.6369 0.276 1.15 0.751 62.6 2.74|BelowGW 125 62.6 4.07 2.74
67.50 20.57 -49.50 sand SPT 65 {N1)60>30: Non-Liq. 65 0.5735 1 47 4.2353 1.1113 56 38.6532 1.3151 1.0757 92.7% 0.3645 0.6247 0273 115 0.679 62.86 2.79| BelowGW 125 62.6 4.16 2.79
69.00 21.03 -51.00 sand SPT 57 (N1)60>30: Non-Lig. 57 0.5669 1 41 1.6893 1.0337 44 42.5257 1.3151 1.0757 826% 0.2211 0.6125 0.269 115 0674 62.6 2.84|BelowGW 125 62.6 4,26 284
CAD and Is\Local SettingsiTemporary Infemet Files\Conlent IES\OBLHA2BN\SPT Liguefaction Profile_Boring RB-5.xls




Fines Sand Parlicle .
Content, Size, Age of Deposit Overconsol s 3 B
2004-0049  Newby Island Landfil Depth Profile: Top of Layer FC (%) Dsp (mm) (years) Ratio, OCR 3iEi T : O°-°° 050 100 150 AMe
11/26/2007 RMW 0 dike SPT Equipment Variable Corrections
26 YBM Range |  Used of N
Liquefaction Assessment per Youd, et al., ASCE, 2001 36 sand 11.3% 0.3 3.00E+03 1.0 Energy Ralio, G | ::
42 OBA 0.5-1.0 Donut Hammer | :20 .
Boring: RB-6 75 sand 30.0% 0.1 2.00E+04 1.5 0.7-1.2 1.0 ia{ely T‘artn'mer v 04 » | [——=SPT Clean Sand Based 25 !
) o utomatic-trip Cyclic Resislance Ralio . |
Adj. CPT Boring:CPT-12 83 OBA 0.8-1.3 Donut-type Hammer ?j . (CRR) Curve for Design EQ £ Zg |
. N N . 0, . [ =
Material Unit Weight: 93 sand 4.7% 0.3 2,00E+04 1.5 Borehole Diameter, G . ' S 03 3 { o Gyelic Siress Ratio (CSR) € 0]l
dike 120 pcf 1.0 2.5inch to 4.5 inch % e based on Cormecled Clean- 2
OBA 127 1.05 1.05 6 inch o / Sand Blowcount Dala and g 45
sand 125 115 8 inch 02 f— : L__sinpea o %
YBM 113 Sampling Melhod, G / -55
1.0 Slandard Sampler / -60
[Pawm = 1,058 tsf | 1.1-1.3 1.2 Sampler withoul liners o1 / -65
Static Normal Stress Correction, K Rod Length, Cg -70
Groundwater Elev. @ drill: 21t [EQMag.(M) | PGA | D, (%) 7 G 5 = . R MESEN NSl BRRSF N
Design Groundwater Elev.: 2 ft [ 74 [ 045 0 08 3 0.8 34m o 6 20 a0 40 o 6o Bt
Boring Elevation: 21 ft 0.6 0.7 4 0.85 46m -85 — -
0.8 0.6 6 0.95 8-10m Corrected Clean-Sand Liquefacton Factor of Safety,
Nole: BLUE fields require user input 10 10 10-30 m Blowcount, (N4)socs FSuq
| Mod Cal to SPT Corraclion | 30 1.0 ]
Note: Calculations per this method areonly valid for (Ny)soes < 30. For (Ny)eocs >30, soils are classed as non-liquefiable. | 0.62
These procedures have been validated for level to gently-sloping sites with potentially liquefiable materials at shallow depths (<15 m = 49 ft.).
D corrections per Kulhawy and Mayne, 1990 Design Groundwater Level Groundwater level at time of Drilling
SPTor Corrected Relative Corr,
Modified SPT Relative Density: Stress Static
California Measured Equivalent Rod (Noso Fines Content Adj.| Fines Content] Clean- Density: Aging Relative Density: Relative Reduction Normal
Sampler? 12-inch Drive SPT Overburden Stress| Length | (230 saded yetlaw = Coeff., Adj. Coeff., Sand Particle Size | Correction,|Overconsol. Correction,| Density, Coefficient Stress,
Depth (ft) | Depth (m) |Elevation (ft))  Material [SPT or MC] | Blowcount FSpiq N-value Factor, Gy Factor, G|  ronliqusfieale) o g (Nisoee | Correction, G Ca Cocr D, (%) | CRR;s (ra) CSReo| MSE| Ko GwW v (psf) o' (ts)] Gw v(psf) ¥ (pSf) O (tsf) 0o (tsf)
37.50 11.43 -16.50 sand SPT 23 LG 23 0.8035 7 E] 1.3126 7.0280 25 46,9280 72738 7.0000 62.0% 0.2919 0.8668 0347 1.15 0879 |BelowGW 626  1.63|BelowGW 125 626 222 163
80.00 24.38 -59.00 sand MC 57 {N1)60>30: Non-Liq. 35 0.5464 1 24 4.7062 1.1543 32 35.0000 1.3151 1.0757 69.6% 0.7324 05229 0.251 1.15 0.732 |BelowGW 62.6 2.99|BelowGW 125 62.6 4.91 299
95.00 28.96 -74.00 sand SPT 80 (N1)60>30: Non-Liq. 80 0.4911 1 50 0.0000 1.0000 50 46.9280 1,3161 1.0757 86.8%  0.3030 04009 0.198 1.15 0.622 |BelowGW 62.6 3.47|BelowGW 125 62.6 5.86 347
96.50 29.41 -75.50 sand SPT 42 1.306 42 0.4863 1 26 0.0000 1.0000 26 46.9280 1.3151 1.0757 62.6% 0.3131 0.3887 0.192 1.15 0.697 |BelowGW 62.6 3.52|BelowGW 125 62.6 5.95 3.52
98.00 29.87 -77.00 sand SPT 46 1.581 48 0.4816 1 28 0.0000 1.0000 28 46.9280 1.3151 1.0757 64.9% 0.3695 0.3765 0.187 1.15 0.695 |BelowGW 62.6 3.56|BelowGW 125 62.6 6.04 3.56
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Fines Sand Particle
Content, Size, Age of Deposil Overconsol. b
2004-0049  Newby Island Landfil Depth Profile: Top of Layer FC (%) Ds5 {mm) (years) Ralio, OCR SR iR A TR _351 6 147 148 Ha9 1SR A
11/26/2007 RMW 0 fill SPT Equipment Variable Corrections
32 OBA Range |  Used ok 1
Liquefaction Assessment per Youd, et al., ASCE, 2001 33 sand 6.0% 0.3 2.00E+04 1.5 Energy Ratio, G
36.5 sand 7.7% 0.9 2.00E+04 1.5 0.5-1.0 Donut Hammer
R L
Boring: RB-7 39.5 sand 6.0% 0.3 2.00E+04 1.5 0.7-1.2 1.0 iﬁ{ix;‘_gm$er N 04 T O Sard Baeed
A ing: X - Cyclic Resislance Ratio
Adj. CPT Boring:CPT-22 41 OBA 0.8-1.3 Donut-type Hammer x L L3l (CRR) Gurve for Design £t £ i
Material Unit Weight: Borehole Diameter, G o 03 - o Cysic Stress Ralio (CSH <
dike 120 pef 1.0 2.5inch to 4.5 inch % / Gyl onrc:,:s:rm:tzd (Cleazl- S w0
OBA 127 1.05 1.05 6 inch O / Sand Blowcounl Dala and [ le
sand 125 1.15 8 inch 02 Sils PGA ‘%’
YBM 113 Sampling Method, G /
1.0 Standard Sampler /
[Pa.,,. = 1.058 tsf 1.1-1.3 1.2 Sampler withoul liners 01 1=
Static Normal Stress Correction, Kr Rod Lenglh, Cg /
Groundwater Elev. @ drill: -15 ft [ eamag.m) | pca | D, (%) f 0 0.75 <3m :
Design Groun_dwater Elev.: 40 ft | 7.1 | o045 | 0 038 3 0.8 34m i 10 2% a0 © 5 40
Boring Elavation: 0 ft 0.6 0.7 4 0.85 46m 45
0.8 0.6 6 0.95 6-10 m Corrected Clean-Sand Liquefacton Factor of Safety,
Note: BLUE fields require user input 10 1.0 10-30 m Blowcount, (N4)sges FSuq
[ Mod Cal to SPT Correction | 30 1.0
Note: Calculations per this method areonly valid for (Ni)sges < 30. For (Ny)eocs >30, soils are classed as non-liquefiable. 0.62 J
These procedures have been validated for level to gently-sloping sites with potentially liquefiable materials at shallow depths (<15 m = 49 ft.).
Dg comections per Kulhawy and Mayne, 1930 Design Groundwater Level Groundwater level at lime of Drilling
il Corrected Relative Corr.
Modified SPT Relative Density: Stress Static
California Measured Equivalent Rod (Nidoo Fines Content Adj. | Fines Content] Clean- Density: Aging Relative Density: Relative Reduction Normal
Sampler? 12-inch Drive SPT Overburden Stress| Length | a0 shaded yellow = Coeff,, Adj. Coeff., Sand Particle Size | Correction,|Overconsol. Correction,| Density, Coefficient Stress,
Depth (fty | Depth (m) |Elevation (ft Material [SPT or MC] | Blowcount FS.q N-value Factor, Cy Factor, Cg| nondiqusfieable) a ft (MNy)oges | Correction, G Ca Cocr D, (%) | CRR;s (ra) CSRea| MSF| Ko GW 7' (psf) o', (tsf) GW v(psf) v (psf) o,,(tsf) o', (tsf
36.00 10.97 ~36.00 sand SPT a3 AboveGW 23 0.8400 1 a6 0.0297 1.0047 46 46,9280 13151 T.0757 832% 0.2526 08810 0258 1.5 0.750 |AboveGwW 125 2.17|Belowew 125 626 217  1.50]
37.50 11.43 -37.50 sand SPT 48 AboveGW 48 0.8260 1 50 0.2358 1.0114 51 58.8561 1.3151 1.0757 775% 03141 0.8688 0.254 1.15 0.796 |AboveGW 125 2.27{BelowGW 125 62.6 2,27 1.55
39.00 11.89 -39.00 sand SPT 37 AboveGW 37 0.8124 1 38 0.2358 1.0114 39 58.8561 1.3151 1.0757 67.6% 0.0842 0.8566 0.251 1.15 0.786 |AboveGW 125 2.36|BelowGW 125 62.6 2.36 1.60
40.50 12.34 -40.50 sand SPT 29 1.471 29 0.7993 1 29 0.0297 1.0047 29 45,9280 1.3151 1.0757 66.1% 0.4103 08444 0.250 1,15 0.780 |BelowGW 62.6 2.42|BelowGW 125 62.6 2.45 1.64

M:\Shared\200412004-0049 - Newby Island\Reports\DRAFT Geotech Eval for Proposed Expansion\SPT LIQUEFACTION FIGS\SPT Liquefaction Profile_Boring RB-7.xls




Fines Sand Particle —
Content, Size, Age of Deposil QOverconsol. "
2004-0043  Newby Island Landfill Depth Profile: Top of Layer FC (%) Dso (Mm) (years) Ralio, OCR ax °0 SR UNRER SRS AR
11/26/2007 RMW 0 dike SPT Equipment Variable Corrections i | *
17.5 YBM Range | Used | i
Liquefaction Assessment per Youd, et al., ASCE, 2001 24 sand 20.0% 0.2 3.00E+03 1.0 Energy Ratio, G
25 sand 29.0% 0.15 3.00E+03 1.0 0.5-1.0 Donut Hammer
Boring: RB-8 28 sand 12.8% 0.22 3.00E+03 1.0 0.7-1.2 1.0 ia:ely l;llarr_mer v 04 s ——5PT Gloan Sand Baced P
. . utomatic-tn Cyclic Resistance Rali
Adj. CPT Boring:CPT-7 29 sand 36.5% 0.15 3.00E+03 1.0 0.8-1.3 Donut-lype I-Tammer ® ‘/ (CleFli)'éur:/el for Dgsig(r)l £a =
Material Unit Weight: 29.5 OBA Borehole Diameter, G _ _ 5 03 / ® Cydlic Stress Ralio (CSR) $
dike 120 pof 1.0 2.5 inch to 4.5 inch e based on Corected Clean- ®
OBA 127 1.05 1.05 & inch 13 / Sand Blowcoun! Dala and H
sand 125 1.15 8 inch 0z - s QA w
YBM 113 Sampling Method,G / -10
1.0 Slandard Sampler S
Paym = 1.058 tsf 1.1-13 1.2 Sampler wilhout liners| 01 /
Static Normal Slress Correction, K7 Rod Length, Cg A1 .
Groundwater Elev. @ drill: 12 ft [ eamag. M) [ PcA | D, (%) f 0 0.75 <3m g
Design Groundwaler Elev.: 4 ft [ 7.1 [ o045 | 0 08 3 08 Fam S A I
Baring Elevation: 15 ft 0.6 0.7 4 0.85 46m -15
0.8 0.6 8 0.95 6-10 m Corrected Clean-Sand Liquefacton Factor of Safety,
Nole: BLUE fields require user input 10 1.0 10-30 m Blowcount, (Ny)soes FSua
Mod Cal to SPT Correction 30 1.0
Note: Caiculations per lhis melhod areonly valid for (N)sges < 30. For (Ny)socs >30, soils are classed as non-liquefiable. | 0.62 |
These procedures have been validated for level to gently-sloping siles wilh potentially liquefiable materials at shallow depths (<15 m = 49 ft.). —
Dy comrections per Kulhawy and Mayne, 1980 Design Groundwater Level Groundwaler level at time of Drilling
EFTor Corrected Relative Corr.
Modified SPT Relative Density: Stress Static
California Measured Equivalent Rod {Na)so Fines Content Adj.| Fines Content{ Clean- Density: Aging Relative Density: Ralati Reducti Normat
Sampler? 12-inch Drive SPT Overburden Stress| Length | (230 shaded yellow = Coeff., Adj. Coeff., Sand Particle Size | Correction, |Overconsol. Correction,| Density, Coefficient Stress,
Depth (ft) | Depth(m) |Elevation (/)]  Material [SPTorMC] | Blowcount FSua N-value Factor, Cy Factor, Cy| nonliqueieable) o i (Nj)soes | Correction, G Ca Cocn D, (%) | CRRys (ra) CSRea| MSF| K, GW v ipsf) o'u(tsf) Gw v{psf) v (psf) o, (tsf) o'y, (tsf)
25.00 7.62 -10.00 sand SPT 16 — 0892 16 0.8462 0.95 6 46371 T1462 2 39.4023 12739 1.0000 56.5% 0.2569 09417 0319 1.15 0963 ’BeEmwGW 626  1.28|AboveGW 125 125 148 1.48
28.00 8.53 -13.00 sand SPT 23 —d 'yong | 23 0.8050 0.95 22 1.8227 1.0358 25 43.5606 1.2739 1.0000 63.0% 0.2919 0.9347 0332 1.15 0.925 |BelowGW 62.6 1.37|BelowGW 125 62.6 1867 1.62
29.00 8.84 -14.00 sand SPT 43 {N1)80>30: Non-Liq. 43 0.7964 0.95 41 5.0000 1.2000 54 39.4023 1.2739 1.0000 90.4%  0.3451 0.9324 0.336 1.15 0.893 |BelowGW 62.6 1.40|BelowGW 125 62.6 1.73 1.65

M:\Shared\200412004-0049 - Newby Island\Reporis\DRAFT Geolech Eval for Proposed ExpanslomtSPT LIQUEFACTION FIGS\SPT Liguefaction Profile_Boring RB-8.xIs




