
Appendix A
Boring, Well, and Test Pit Logs
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E3RA
Operator:   Brown
Sounding:   CPT-01
Cone Used:  DDG1254

CPT Date/Time:  12/22/2014 8:37:46 AM
Location:  Stericycle Environmental
Job Number:  T14100

Maximum Depth = 30.18 feet Depth Increment = 0.164 feet

InSitu Engineering

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qc TSF
5000

0
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Depth
(ft)

Pore Pressure  

 Pw PSI
60-10

Friction Ratio  

 Fs/Qc (%)    
60

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
500

MARohrbach
Text Box
  A-1



 E3RA 
Operator:   Brown
Sounding:   CPT-02
Cone Used:  DDG1254

CPT Date/Time:  12/22/2014 9:17:39 AM
Location:  Stericycle Environmental
Job Number:  T14100

Maximum Depth = 30.18 feet Depth Increment = 0.164 feet

InSitu Engineering

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qc TSF
7000
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Pore Pressure  

 Pw PSI
40-5

Friction Ratio  

 Fs/Qc (%)    
70

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
1200

MARohrbach
Text Box
  A-2



E3RA
Operator:   Brown
Sounding:   CPT-03
Cone Used:  DDG1254

CPT Date/Time:  12/22/2014 9:49:52 AM
Location:  Stericycle Environmental
Job Number:  T14100

Maximum Depth = 10.01 feet Depth Increment = 0.164 feet

InSitu Engineering   Refused at 10 feet. Log?

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qc TSF
5000
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Depth
(ft)

Pore Pressure  

 Pw PSI
60-10

Friction Ratio  

 Fs/Qc (%)    
60

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
500

MARohrbach
Text Box
  A-3



E3RA
Operator:   Brown
Sounding:   CPT-03A
Cone Used:  DDG1254

CPT Date/Time:  12/22/2014 10:03:49 AM
Location:  Stericycle Environmental
Job Number:  T14100

Maximum Depth = 3.77 feet Depth Increment = 0.164 feet

InSitu Engineering  Encountered void at 3.5 feet. PVC pipe?

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qc TSF
5000
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Depth
(ft)

Pore Pressure  

 Pw PSI
60-10

Friction Ratio  

 Fs/Qc (%)    
60

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
500

MARohrbach
Text Box
  A-4



E3RA
Operator:   Brown
Sounding:   CPT-03B
Cone Used:  DDG1254

CPT Date/Time:  12/22/2014 12:15:33 PM
Location:  Stericycle Environmental
Job Number:  T14100

Maximum Depth = 4.27 feet Depth Increment = 0.164 feet

InSitu Engineering Refused at 4.27 feet on rock?

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qc TSF
5000

0
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Depth
(ft)

Pore Pressure  

 Pw PSI
60-10

Friction Ratio  

 Fs/Qc (%)    
60

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
500

MARohrbach
Text Box
  A-5



E3RA
Operator:   Brown
Sounding:   CPT-04
Cone Used:  DDG1254

CPT Date/Time:  12/22/2014 12:46:30 PM
Location:  Stericycle Environmental
Job Number:  T14100

Maximum Depth = 7.38 feet Depth Increment = 0.164 feet

InSitu Engineering  Instrument damaged at 7 feet.

*Soil behavior type and SPT based on data from UBC-1983

Tip Resistance 

 Qc TSF
5000

0
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Depth
(ft)

Pore Pressure  

 Pw PSI
60-10

Friction Ratio  

 Fs/Qc (%)    
60

Soil Behavior Type*

Zone: UBC-1983

 1   sensitive fine grained   
 2      organic material      
 3            clay            

 4     silty clay to clay     
 5  clayey silt to silty clay 
 6  sandy silt to clayey silt 

 7  silty sand to sandy silt  
 8     sand to silty sand     
 9            sand            

 10    gravelly sand to sand   
 11 very stiff fine grained (*)
 12   sand to clayey sand (*)  

120

SPT N*

60% Hammer
500

MARohrbach
Text Box
  A-6



SUBJECT

Job no. T14100 Design by: M. Rohrbach Date:  

File CPT-Liquefaction-Youd Checked

Spreadsheet Rev. 22-May-14 Reviewed

Liquefaction Susceptibility Analysis based on CPT values (After Youd et al. 2001)
Exploration Evaluated: CPT-01

Project Specific Information 
   Earthquake Magnitude 7.01 (M)
   PGA 0.4838 g

Depth to Groundwater 5.0-ft ASSUMED NOT DATA AVAILABLE 

Use moist or dry density for calculation of overburden stress? Moist
Maximum NF Value for Interpolation of soil density 50
Elevation of top of Soil profile 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of bottom of Soil Profile -5.18 ft. ASSUMED NOT DATA AVAILABLE 

Bottom of Footing Elevation 25 ASSUMED NOT DATA AVAILABLE 

Thickness of soil profile to analyze 30.2-ft

Poisson's Ratio for Soil, νs 0.333 1 

Critical Facility (Hospital/Life line Br.)? NO
Load from embankment cut/fill (negative for cut) 0.00-psf

Magnitude Scaling Factor
MSF=102.24/Mw

2.56 (Youd EQN 24)

      = 10^2.24 / 7.01^2.56 = 1.19

Amount of Seismic Caused Settlement 
Thickness of profile 30.0-ft

Minimum Sett. occurs at F.S.= 1.0

Maximum Sett. occurs at F.S.= 1.3

  Existing Conditions 
Evaluated Thickness of Liquefiable Layer: 10.5-ft.

Calculated Min: 2.17-in via T&S, Min never < 0.5 in.
Calculated Max: 2.19-in via T&S 

Special Notes / Comments

E3RA
Proposed Stericycle Facility, Tacoma, WA  (1701 Alexander Ave E)

11-Jan-15

Factor of Safety Required for the Project:

Notes: 
1-To simplify presentation of results if the calculated factor of safety is 3.0 or greater it is plotted as 3.0.
2-The Youd et al. 2001 method to evaluate the potential for liquefaction has been validated to a depth of 50 feet.  Extrapolation below this depth requires engineering 
judgment.  See the associated project specific report for more information. 
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SUBJECT

Job no. T14100 Design by: M. Rohrbach Date:  

File CPT-Liquefaction-Youd Checked

Spreadsheet Rev. 22-May-14 Reviewed

Liquefaction Susceptibility Analysis based on CPT values (After Youd et al. 2001)
Exploration Evaluated: CPT-02

Project Specific Information 
   Earthquake Magnitude 7.01 (M)
   PGA 0.4838 g

Depth to Groundwater 5.0-ft ASSUMED NOT DATA AVAILABLE 

Use moist or dry density for calculation of overburden stress? Moist
Maximum NF Value for Interpolation of soil density 50
Elevation of top of Soil profile 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of bottom of Soil Profile -5.18 ft. ASSUMED NOT DATA AVAILABLE 

Bottom of Footing Elevation 25 ASSUMED NOT DATA AVAILABLE 

Thickness of soil profile to analyze 30.2-ft

Poisson's Ratio for Soil, νs 0.333 1 

Critical Facility (Hospital/Life line Br.)? NO
Load from embankment cut/fill (negative for cut) 0.00-psf

Magnitude Scaling Factor
MSF=102.24/Mw

2.56 (Youd EQN 24)

      = 10^2.24 / 7.01^2.56 = 1.19

Amount of Seismic Caused Settlement 
Thickness of profile 30.0-ft

Minimum Sett. occurs at F.S.= 1.0

Maximum Sett. occurs at F.S.= 1.3

  Existing Conditions 
Evaluated Thickness of Liquefiable Layer: 10.8-ft.

Calculated Min: 1.77-in via T&S, Min never < 0.5 in.
Calculated Max: 1.77-in via T&S 

Special Notes / Comments

E3RA
Proposed Stericycle Facility, Tacoma, WA  (1701 Alexander Ave E)

11-Jan-15

Factor of Safety Required for the Project:

Notes: 
1-To simplify presentation of results if the calculated factor of safety is 3.0 or greater it is plotted as 3.0.
2-The Youd et al. 2001 method to evaluate the potential for liquefaction has been validated to a depth of 50 feet.  Extrapolation below this depth requires engineering 
judgment.  See the associated project specific report for more information. 
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SUBJECT Proposed Stericycle Facility, Tacoma, WA  (1701 Alexander Ave E)

Job no. T14100 Design by: M. Rohrbach Date:  

File SPT-Liquefaction-Youd Checked M. Rohrbach 

Spreadsheet Rev. 25-Apr-14 Reviewed J. Brigham

Liquefaction Susceptibility Analysis based on SPT (N1)60 values (After Youd et al. 2001)
Soil Profile Based on Boring GEI-B-1

Project Specific Information 
Earthquake Magnitude  / Mw>8.5? 7.01 (Mw )    
PGA 0.4838 g

SPT Hammer Efficiency 0.6 =(actual) / (theory) ASSUMED NOT DATA AVAILABLE 

Bore Hole Diameter 6 in. ASSUMED NOT DATA AVAILABLE 

Finished Ground Surface Elevation: 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of top of Soil profile 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of bottom of Soil Profile -33 ft.

Soil Layers for Analysis 1 
Use moist or dry density for calculation of overburden stress? Moist NO
Maximum NSPT Value for Interpolation of soil density 50

Groundwater elevation 20.0-ft Were Sample Liners used? no
Thickness of soil profile to analyze 57.5-ft

Soil Type Thickness Depth % fines NF Unit Wt. (pcf)  ± (N1) 60 ±(N1) 60-CS

0 Ground Surface -- 0.0 13 41 141-pcf 30-pcf 33-pcf

1 GM 2.5-ft 3.0 13 41 141-pcf 30.0 33.0

2 ML 6.0-ft 9.0 51 1.0 100-pcf 1.8 7.1

3 ML 5.0-ft 14.0 51.0 1.0 100-pcf 1.8 7.1

4 ML 3.0-ft 17.0 51.0 1.0 100-pcf 1.7 7.0

5 SM 1.0-ft 18.0 13.0 10.0 106-pcf 16.5 19.0

6 SP 4.0-ft 22.0 5.0 23.0 120-pcf 30.0 30.0

7 SP 2.0-ft 24.0 5.0 9.0 107-pcf 13.1 13.1

8 SP 2.0-ft 26.0 5.0 39.0 135-pcf 30.0 30.0

9 ML 2.0-ft 28.0 51.0 4.0 103-pcf 5.4 11.4

10 ML 3.0-ft 31.0 51.0 4.0 103-pcf 5.2 11.2

11 ML 2.0-ft 33.0 51.0 10.0 110-pcf 12.6 20.1

12 SP 5.0-ft 38.0 5.0 20.0 117-pcf 23.6 23.6

13 SP 5.0-ft 43.0 5.0 26.0 123-pcf 28.4 28.4

14 SP 5.0-ft 48.0 5.0 28.0 124-pcf 29.0 29.0

15 SP 5.0-ft 53.0 5.0 7.0 105-pcf 7.0 7.0

16 SP 5.0-ft 58.0 5.0 6.0 104-pcf 5.8 5.8

17 -58.0-ft #N/A 5.8 5.8

18 .0-ft #N/A 5.8 5.8

19 .0-ft #N/A 5.8 5.8

20 .0-ft #N/A 5.8 5.8

21 .0-ft #N/A 5.8 5.8

22 .0-ft #N/A 1.2 1.0

23 .0-ft #N/A 1.2 1.0

24 .0-ft #N/A 1.2 1.0
25 .0-ft #N/A 1.2 1.0

Unimproved Liquefaction Induced Settlement: 8.2-in

E3RA 11-Jan-15

       Critical Facility?
Factor of Safety Required for the Project:

Notes: 
1-To simplify presentation of results, if the calculated factor of safety is 3 or greater then it is plotted as 3.0.
2-The above table above is a summary of the numerical integration performed on the calculation pages.
3-The maximum (N1)60-CS value used for analysis is 33.
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SUBJECT Proposed Stericycle Facility, Tacoma, WA  (1701 Alexander Ave E)

Job no. T14100 Design by: M. Rohrbach Date:  

File SPT-Liquefaction-Youd Checked M. Rohrbach 

Spreadsheet Rev. 25-Apr-14 Reviewed J. Brigham

Liquefaction Susceptibility Analysis based on SPT (N1)60 values (After Youd et al. 2001)
Soil Profile Based on Boring GEI-B-2

Project Specific Information 
Earthquake Magnitude  / Mw>8.5? 7.01 (Mw )    
PGA 0.4838 g

SPT Hammer Efficiency 0.6 =(actual) / (theory) ASSUMED NOT DATA AVAILABLE 

Bore Hole Diameter 6 in. ASSUMED NOT DATA AVAILABLE 

Finished Ground Surface Elevation: 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of top of Soil profile 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of bottom of Soil Profile -18 ft.

Soil Layers for Analysis 1 
Use moist or dry density for calculation of overburden stress? Moist NO
Maximum NSPT Value for Interpolation of soil density 50

Groundwater elevation 20.0-ft Were Sample Liners used? no
Thickness of soil profile to analyze 43.0-ft

Soil Type Thickness Depth % fines NF Unit Wt. (pcf)  ± (N1) 60 ±(N1) 60-CS

0 Ground Surface -- 0.0 13 75 149-pcf 30-pcf 33-pcf

1 SM 2.5-ft 3.0 13 75 149-pcf 30.0 33.0

2 SM 5.0-ft 8.0 13 4.0 100-pcf 7.0 9.2

3 ML 5.0-ft 13.0 51.0 1.0 100-pcf 1.8 7.1

4 ML 5.0-ft 18.0 51.0 2.0 101-pcf 3.3 8.9

5 ML 5.0-ft 23.0 51.0 2.0 110-pcf 3.0 8.5

6 SP 5.0-ft 28.0 5.0 11.0 109-pcf 15.0 15.0

7 SP 5.0-ft 33.0 5.0 8.0 106-pcf 10.2 10.2

8 SM 5.0-ft 38.0 13.0 10.0 106-pcf 12.0 14.3

9 SP 5.0-ft 43.0 5.0 16.0 113-pcf 18.1 18.1

10 5.0-ft 48.0 #N/A 18.1 18.1

11 5.0-ft 53.0 #N/A 18.1 18.1

12 5.0-ft 58.0 #N/A 18.1 18.1

13 -58.0-ft #N/A 18.1 18.1

14 .0-ft #N/A 18.1 18.1

15 .0-ft #N/A 18.1 18.1

16 .0-ft #N/A 18.1 18.1

17 .0-ft #N/A 18.1 18.1

18 .0-ft #N/A 18.1 18.1

19 .0-ft #N/A 18.1 18.1

20 .0-ft #N/A 18.1 18.1

21 .0-ft #N/A 18.1 18.1

22 .0-ft #N/A 1.2 1.0

23 .0-ft #N/A 1.2 1.0

24 .0-ft #N/A 1.2 1.0
25 .0-ft #N/A 1.2 1.0

Unimproved Liquefaction Induced Settlement: 10.9-in
Notes: 
1-To simplify presentation of results, if the calculated factor of safety is 3 or greater then it is plotted as 3.0.
2-The above table above is a summary of the numerical integration performed on the calculation pages.
3-The maximum (N1)60-CS value used for analysis is 33.

E3RA 11-Jan-15

       Critical Facility?
Factor of Safety Required for the Project:
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SUBJECT Proposed Stericycle Facility, Tacoma, WA  (1701 Alexander Ave E)

Job no. T14100 Design by: M. Rohrbach Date:  

File SPT-Liquefaction-Youd Checked M. Rohrbach 

Spreadsheet Rev. 25-Apr-14 Reviewed J. Brigham

Liquefaction Susceptibility Analysis based on SPT (N1)60 values (After Youd et al. 2001)
Soil Profile Based on Boring GEI-B-3

Project Specific Information 
Earthquake Magnitude  / Mw>8.5? 7.01 (Mw )    
PGA 0.4838 g

SPT Hammer Efficiency 0.6 =(actual) / (theory) ASSUMED NOT DATA AVAILABLE 

Bore Hole Diameter 6 in. ASSUMED NOT DATA AVAILABLE 

Finished Ground Surface Elevation: 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of top of Soil profile 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of bottom of Soil Profile -13 ft.

Soil Layers for Analysis 1 
Use moist or dry density for calculation of overburden stress? Moist NO
Maximum NSPT Value for Interpolation of soil density 50

Groundwater elevation 20.0-ft Were Sample Liners used? no
Thickness of soil profile to analyze 37.9-ft

Soil Type Thickness Depth % fines NF Unit Wt. (pcf)  ± (N1) 60 ±(N1) 60-CS

0 Ground Surface -- 0.0 5 50 147-pcf 30-pcf 30-pcf

1 SP-SM 2.5-ft 3.0 5 50 147-pcf 30.0 30.0

2 ML 5.0-ft 8.0 51 1.0 100-pcf 1.8 7.1

3 MH 5.0-ft 13.0 51.0 3.0 111-pcf 5.2 11.3

4 SM 5.0-ft 18.0 12.0 5.0 101-pcf 8.0 9.8

5 SP 5.0-ft 23.0 5.0 36.0 108-pcf 30.0 30.0

6 SP 5.0-ft 28.0 5.0 35.0 131-pcf 30.0 30.0

7 ML 5.0-ft 33.0 51.0 6.0 105-pcf 7.4 13.9

8 SM 5.0-ft 38.0 13.0 22.0 119-pcf 25.4 28.3

9 5.0-ft 43.0 #N/A #N/A #N/A

10 5.0-ft 48.0 #N/A #N/A #N/A

11 5.0-ft 53.0 #N/A #N/A #N/A

12 5.0-ft 58.0 #N/A #N/A #N/A

13 -58.0-ft #N/A #N/A #N/A

14 .0-ft #N/A #N/A #N/A

15 .0-ft #N/A #N/A #N/A

16 .0-ft #N/A #N/A #N/A

17 .0-ft #N/A #N/A #N/A

18 .0-ft #N/A #N/A #N/A

19 .0-ft #N/A #N/A #N/A

20 .0-ft #N/A #N/A #N/A

21 .0-ft #N/A #N/A #N/A

22 .0-ft #N/A 1.2 1.0

23 .0-ft #N/A 1.2 1.0

24 .0-ft #N/A 1.2 1.0
25 .0-ft #N/A 1.2 1.0

Unimproved Liquefaction Induced Settlement: 6.0-in
Notes: 
1-To simplify presentation of results, if the calculated factor of safety is 3 or greater then it is plotted as 3.0.
2-The above table above is a summary of the numerical integration performed on the calculation pages.
3-The maximum (N1)60-CS value used for analysis is 33.

E3RA 11-Jan-15

       Critical Facility?
Factor of Safety Required for the Project:
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SUBJECT Proposed Stericycle Facility, Tacoma, WA  (1701 Alexander Ave E)

Job no. T14100 Design by: M. Rohrbach Date:  

File SPT-Liquefaction-Youd Checked M. Rohrbach 

Spreadsheet Rev. 25-Apr-14 Reviewed J. Brigham

Liquefaction Susceptibility Analysis based on SPT (N1)60 values (After Youd et al. 2001)
Soil Profile Based on Boring BEI-BH-1

Project Specific Information 
Earthquake Magnitude  / Mw>8.5? 7.01 (Mw )    
PGA 0.4838 g

SPT Hammer Efficiency 0.6 =(actual) / (theory) ASSUMED NOT DATA AVAILABLE 

Bore Hole Diameter 6 in. ASSUMED NOT DATA AVAILABLE 

Finished Ground Surface Elevation: 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of top of Soil profile 25 ft.
Elevation of bottom of Soil Profile -7.5 ft.

Soil Layers for Analysis 1 
Use moist or dry density for calculation of overburden stress? Moist NO
Maximum NSPT Value for Interpolation of soil density 50

Groundwater elevation 20.0-ft Were Sample Liners used? no
Thickness of soil profile to analyze 32.0-ft

Soil Type Thickness Depth % fines NF Unit Wt. (pcf)  ± (N1) 60 ±(N1) 60-CS

0 Ground Surface -- 0.0 51 5 103-pcf 9-pcf 16-pcf

1 CH 2.5-ft 2.5 51 5 103-pcf 8.8 15.6

2 CH 5.0-ft 7.5 51 2.0 101-pcf 3.5 9.2

3 ML 5.0-ft 12.5 51.0 2.0 101-pcf 3.8 9.6

4 ML 5.0-ft 17.5 51.0 1.0 100-pcf 1.7 7.1

5 CL 5.0-ft 22.5 51.0 17.0 109-pcf 26.5 33.0

6 SP 5.0-ft 27.5 5.0 31.0 127-pcf 30.0 30.0

7 SP 5.0-ft 32.5 5.0 2.0 100-pcf 2.6 2.6

8 ML -32.5-ft 99-pcf 2.6 2.6

9 .0-ft #N/A 2.6 2.6

10 .0-ft #N/A 2.6 2.6

11 .0-ft #N/A 2.6 2.6

12 .0-ft #N/A 2.6 2.6

13 .0-ft #N/A 2.6 2.6

14 .0-ft #N/A 2.6 2.6

15 .0-ft #N/A 2.6 2.6

16 .0-ft #N/A 2.6 2.6

17 .0-ft #N/A 2.6 2.6

18 .0-ft #N/A 2.6 2.6

19 .0-ft #N/A 2.6 2.6

20 .0-ft #N/A 2.6 2.6

21 .0-ft #N/A 2.6 2.6

22 .0-ft #N/A 1.2 1.0

23 .0-ft #N/A 1.2 1.0

24 .0-ft #N/A 1.2 1.0
25 .0-ft #N/A 1.2 1.0

Unimproved Liquefaction Induced Settlement: 9.1-in
Notes: 
1-To simplify presentation of results, if the calculated factor of safety is 3 or greater then it is plotted as 3.0.
2-The above table above is a summary of the numerical integration performed on the calculation pages.
3-The maximum (N1)60-CS value used for analysis is 33.
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SUBJECT Proposed Stericycle Facility, Tacoma, WA  (1701 Alexander Ave E)

Job no. T14100 Design by: M. Rohrbach Date:  

File SPT-Liquefaction-Youd Checked M. Rohrbach 

Spreadsheet Rev. 25-Apr-14 Reviewed J. Brigham

Liquefaction Susceptibility Analysis based on SPT (N1)60 values (After Youd et al. 2001)
Soil Profile Based on Boring BEI-BH-4

Project Specific Information 
Earthquake Magnitude  / Mw>8.5? 7.01 (Mw )    
PGA 0.4838 g

SPT Hammer Efficiency 0.6 =(actual) / (theory) ASSUMED NOT DATA AVAILABLE 

Bore Hole Diameter 6 in. ASSUMED NOT DATA AVAILABLE 

Finished Ground Surface Elevation: 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of top of Soil profile 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of bottom of Soil Profile -2 ft.

Soil Layers for Analysis 1 
Use moist or dry density for calculation of overburden stress? Moist NO
Maximum NSPT Value for Interpolation of soil density 50

Groundwater elevation 20.0-ft Were Sample Liners used? no
Thickness of soil profile to analyze 27.0-ft

Soil Type Thickness Depth % fines NF Unit Wt. (pcf)  ± (N1) 60 ±(N1) 60-CS

0 Ground Surface -- 0.0 51 1 100-pcf 2-pcf 7-pcf

1 CH 2.5-ft 2.5 51 1 100-pcf 1.8 7.1

2 CH 2.5-ft 5.0 51 1.0 100-pcf 1.8 7.1

3 ML 2.5-ft 7.5 51.0 1.0 100-pcf 1.8 7.1

4 ML 2.5-ft 10.0 51.0 1.0 100-pcf 1.8 7.1

5 CL 2.0-ft 12.0 51.0 1.0 109-pcf 1.9 7.3

6 ML 3.0-ft 15.0 5.0 1.0 100-pcf 1.8 1.8

7 SM 3.0-ft 18.0 12.0 13.0 110-pcf 21.9 24.1

8 SP 4.0-ft 22.0 5.0 17.0 114-pcf 26.2 26.2

9 SP 5.0-ft 27.0 5.0 23.0 120-pcf 30.0 30.0

10 -27.0-ft #N/A 30.0 30.0

11 .0-ft #N/A 30.0 30.0

12 .0-ft #N/A 30.0 30.0

13 .0-ft #N/A 30.0 30.0

14 .0-ft #N/A 30.0 30.0

15 .0-ft #N/A 30.0 30.0

16 .0-ft #N/A 30.0 30.0

17 .0-ft #N/A 30.0 30.0

18 .0-ft #N/A 30.0 30.0

19 .0-ft #N/A 30.0 30.0

20 .0-ft #N/A 30.0 30.0

21 .0-ft #N/A 30.0 30.0

22 .0-ft #N/A 1.2 1.0

23 .0-ft #N/A 1.2 1.0

24 .0-ft #N/A 1.2 1.0
25 .0-ft #N/A 1.2 1.0

Unimproved Liquefaction Induced Settlement: 7.3-in

E3RA 11-Jan-15

       Critical Facility?
Factor of Safety Required for the Project:

Notes: 
1-To simplify presentation of results, if the calculated factor of safety is 3 or greater then it is plotted as 3.0.
2-The above table above is a summary of the numerical integration performed on the calculation pages.
3-The maximum (N1)60-CS value used for analysis is 33.
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SUBJECT Proposed Stericycle Facility, Tacoma, WA  (1701 Alexander Ave E)

Job no. T14100 Design by: M. Rohrbach Date:  

File SPT-Liquefaction-Youd Checked M. Rohrbach 

Spreadsheet Rev. 25-Apr-14 Reviewed J. Brigham

Liquefaction Susceptibility Analysis based on SPT (N1)60 values (After Youd et al. 2001)
Soil Profile Based on Boring BEI-BH-6

Project Specific Information 
Earthquake Magnitude  / Mw>8.5? 7.01 (Mw )    
PGA 0.4838 g

SPT Hammer Efficiency 0.6 =(actual) / (theory) ASSUMED NOT DATA AVAILABLE 

Bore Hole Diameter 6 in. ASSUMED NOT DATA AVAILABLE 

Finished Ground Surface Elevation: 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of top of Soil profile 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of bottom of Soil Profile -2 ft.

Soil Layers for Analysis 1 
Use moist or dry density for calculation of overburden stress? Moist NO
Maximum NSPT Value for Interpolation of soil density 50

Groundwater elevation 20.0-ft Were Sample Liners used? no
Thickness of soil profile to analyze 29.0-ft

Soil Type Thickness Depth % fines NF Unit Wt. (pcf)  ± (N1) 60 ±(N1) 60-CS

0 Ground Surface -- 0.0 12 6 102-pcf 11-pcf 12-pcf

1 SM 2.5-ft 2.5 12 6 102-pcf 10.6 12.4

2 CL 2.5-ft 5.0 51 1.0 102-pcf 1.8 7.1

3 SM 1.5-ft 6.5 12.0 1.0 97-pcf 1.8 3.4

4 CL 4.5-ft 11.0 51.0 4.0 104-pcf 7.9 14.5

5 CH 3.0-ft 14.0 51.0 2.0 106-pcf 3.7 9.4

6 SP 5.0-ft 19.0 5.0 19.0 116-pcf 30.0 30.0

7 SM 5.0-ft 24.0 12.0 49.0 148-pcf 30.0 32.5

8 CL 5.0-ft 29.0 51.0 3.0 103-pcf 3.9 9.7

9 -29.0-ft #N/A 3.9 9.7

10 .0-ft #N/A 3.9 9.7

11 .0-ft #N/A 3.9 9.7

12 .0-ft #N/A 3.9 9.7

13 .0-ft #N/A 3.9 9.7

14 .0-ft #N/A 3.9 9.7

15 .0-ft #N/A 3.9 9.7

16 .0-ft #N/A 3.9 9.7

17 .0-ft #N/A 3.9 9.7

18 .0-ft #N/A 3.9 9.7

19 .0-ft #N/A 3.9 9.7

20 .0-ft #N/A 3.9 9.7

21 .0-ft #N/A 3.9 9.7

22 .0-ft #N/A 1.2 1.2

23 .0-ft #N/A 1.2 1.2

24 .0-ft #N/A 1.2 1.2
25 .0-ft #N/A 1.2 1.2

Unimproved Liquefaction Induced Settlement: 4.3-in
Notes: 
1-To simplify presentation of results, if the calculated factor of safety is 3 or greater then it is plotted as 3.0.
2-The above table above is a summary of the numerical integration performed on the calculation pages.
3-The maximum (N1)60-CS value used for analysis is 33.
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SUBJECT Proposed Stericycle Facility, Tacoma, WA  (1701 Alexander Ave E)

Job no. T14100 Design by: M. Rohrbach Date:  

File SPT-Liquefaction-Youd Checked M. Rohrbach 

Spreadsheet Rev. 25-Apr-14 Reviewed J. Brigham

Liquefaction Susceptibility Analysis based on SPT (N1)60 values (After Youd et al. 2001)
Soil Profile Based on Boring BEI-BH-7

Project Specific Information 
Earthquake Magnitude  / Mw>8.5? 7.01 (Mw )    
PGA 0.4838 g

SPT Hammer Efficiency 0.6 =(actual) / (theory) ASSUMED NOT DATA AVAILABLE 

Bore Hole Diameter 6 in. ASSUMED NOT DATA AVAILABLE 

Finished Ground Surface Elevation: 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of top of Soil profile 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of bottom of Soil Profile -7 ft.

Soil Layers for Analysis 1 
Use moist or dry density for calculation of overburden stress? Moist NO
Maximum NSPT Value for Interpolation of soil density 50

Groundwater elevation 20.0-ft Were Sample Liners used? no
Thickness of soil profile to analyze 32.0-ft

Soil Type Thickness Depth % fines NF Unit Wt. (pcf)  ± (N1) 60 ±(N1) 60-CS

0 Ground Surface -- 0.0 51 3 101-pcf 5-pcf 11-pcf

1 CH 2.5-ft 2.5 51 3 101-pcf 5.3 11.3

2 CH 5.0-ft 7.5 51 8.0 105-pcf 14.1 21.9

3 CL 5.0-ft 12.5 51.0 3.0 103-pcf 5.7 11.8

4 CH 5.0-ft 17.5 51.0 7.0 104-pcf 11.8 19.2

5 SP 5.0-ft 22.5 5.0 14.0 108-pcf 21.3 21.3

6 SP 5.0-ft 27.5 5.0 13.0 110-pcf 18.3 18.3

7 ML 5.0-ft 32.5 51.0 5.0 104-pcf 6.6 12.9

8 -32.5-ft #N/A 6.6 12.9

9 .0-ft #N/A 6.6 12.9

10 .0-ft #N/A 6.6 12.9

11 .0-ft #N/A 6.6 12.9

12 .0-ft #N/A 6.6 12.9

13 .0-ft #N/A 6.6 12.9

14 .0-ft #N/A 6.6 12.9

15 .0-ft #N/A 6.6 12.9

16 .0-ft #N/A 6.6 12.9

17 .0-ft #N/A 6.6 12.9

18 .0-ft #N/A 6.6 12.9

19 .0-ft #N/A 6.6 12.9

20 .0-ft #N/A 6.6 12.9

21 .0-ft #N/A 6.6 12.9

22 .0-ft #N/A 1.2 1.2

23 .0-ft #N/A 1.2 1.2

24 .0-ft #N/A 1.2 1.2
25 .0-ft #N/A 1.2 1.2

Unimproved Liquefaction Induced Settlement: 5.8-in
Notes: 
1-To simplify presentation of results, if the calculated factor of safety is 3 or greater then it is plotted as 3.0.
2-The above table above is a summary of the numerical integration performed on the calculation pages.
3-The maximum (N1)60-CS value used for analysis is 33.
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SUBJECT Proposed Stericycle Facility, Tacoma, WA  (1701 Alexander Ave E)

Job no. T14100 Design by: M. Rohrbach Date:  

File SPT-Liquefaction-Youd Checked M. Rohrbach 

Spreadsheet Rev. 25-Apr-14 Reviewed J. Brigham

Liquefaction Susceptibility Analysis based on SPT (N1)60 values (After Youd et al. 2001)
Soil Profile Based on Boring BEI-BH-8

Project Specific Information 
Earthquake Magnitude  / Mw>8.5? 7.01 (Mw )    
PGA 0.4838 g

SPT Hammer Efficiency 0.6 =(actual) / (theory) ASSUMED NOT DATA AVAILABLE 

Bore Hole Diameter 6 in. ASSUMED NOT DATA AVAILABLE 

Finished Ground Surface Elevation: 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of top of Soil profile 25 ft. ASSUMED NOT DATA AVAILABLE 

Elevation of bottom of Soil Profile -29 ft.

Soil Layers for Analysis 1 
Use moist or dry density for calculation of overburden stress? Moist NO
Maximum NSPT Value for Interpolation of soil density 50

Groundwater elevation 20.0-ft Were Sample Liners used? no
Thickness of soil profile to analyze 54.0-ft

Soil Type Thickness Depth % fines NF Unit Wt. (pcf)  ± (N1) 60 ±(N1) 60-CS

0 Ground Surface -- 0.0 51 5 103-pcf 9-pcf 16-pcf

1 CH 2.5-ft 2.5 51 5 103-pcf 8.8 15.6

2 CH 2.5-ft 5.0 51 1.0 100-pcf 1.8 7.1

3 CH 2.5-ft 7.5 51.0 1.0 100-pcf 1.8 7.1

4 SP 2.5-ft 10.0 5.0 1.0 99-pcf 1.8 1.8

5 SP 5.0-ft 15.0 5.0 1.0 108-pcf 1.8 1.8

6 MH 5.0-ft 20.0 51.0 6.0 112-pcf 9.6 16.5

7 SM 5.0-ft 25.0 12.0 24.0 121-pcf 30.0 32.5

8 SM 5.0-ft 30.0 12.0 5.0 101-pcf 6.7 8.5

9 SM 5.0-ft 35.0 12.0 24.0 121-pcf 29.3 31.8

10 SM 5.0-ft 40.0 12.0 21.0 118-pcf 23.9 26.2

11 ML 5.0-ft 45.0 51.0 3.0 102-pcf 3.3 8.9

12 ML 5.0-ft 50.0 51.0 7.0 106-pcf 7.3 13.8

13 ML 5.0-ft 55.0 51.0 6.0 105-pcf 6.1 12.3

14 -55.0-ft #N/A 6.1 12.3

15 .0-ft #N/A 6.1 12.3

16 .0-ft #N/A 6.1 12.3

17 .0-ft #N/A 6.1 12.3

18 .0-ft #N/A 6.1 12.3

19 .0-ft #N/A 6.1 12.3

20 .0-ft #N/A 6.1 12.3

21 .0-ft #N/A 6.1 12.3

22 .0-ft #N/A 1.2 1.2

23 .0-ft #N/A 1.2 1.2

24 .0-ft #N/A 1.2 1.2
25 .0-ft #N/A 1.2 1.2

Unimproved Liquefaction Induced Settlement: 13.3-in
Notes: 
1-To simplify presentation of results, if the calculated factor of safety is 3 or greater then it is plotted as 3.0.
2-The above table above is a summary of the numerical integration performed on the calculation pages.
3-The maximum (N1)60-CS value used for analysis is 33.
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APPENDIX D 
ADDITIONAL EXPLORATIONS 

 
 




































































































	1982 CleanCare Test Pits
	1994 Clean Care Wells/Borings
	1995 CleanCare Test Pits
	2000 CleanCare Borings
	2001 CleanCare Pierce Co HD  Borings
	Emerald Property
	Hylebos Marsh
	1514 Taylor Way Test Pits/borings
	1514 Taylor Way Wells
	1514 Taylor Way Geotech borings
	Stericycle logs 2001
	Stericycle Wells
	Stericycle GP borings
	Stericycle RB borings
	Stericycle SEA borings
	Stericycle SRI borings
	Stericycle Parcel A 1987 borings
	Stericycle 1987 south borings
	Stericycle Geotech logs
	PSE Taylor Way borings
	1986 Hart Crowser borings
	1987 AGI borings
	1990 AGI borings



