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URS Corporation 
4225 Executive Square, Suite 1600 
La Jolla, CA  92037 
Tel:  858.812.9292 
Fax: 858.812.9293 

August 19, 2011 

Mr. Ken Gerling 
Burns & McDonnell 
1010 Tavern Road, Bldg.1 
Alpine, CA 92901 

Subject: Response to Comments 
Evaluation of Liquefaction Potential 
Structures EP361, EP362-1 and EP363-1 
SDG&E Sunrise Powerlink Project 
San Diego and Imperial Counties, California 
URS Project No. 27661032.01001 

Dear Mr. Gerling:

URS Corporation (URS) previously provided an evaluation of liquefaction potential at structures 
EP361, EP362-1 and EP363-1 in a letter dated May 17, 2011 (attached to this letter for reference).  
A review of that letter was performed by Geotechnical Consultants, Inc. (GTC) for the California 
Public Utilities Commission (CPUC), and their comments were provided in a memorandum dated 
August 3, 2011.  The discussion below and attachments present the additional supporting 
documentation requested by GTC. 

GTC’s conclusions and recommendations regarding our May 17, 2011 letter are stated below: 

This report adequately covers the requirements of Mitigation Measure G-4b (Conduct 
geotechnical investigations for liquefaction) in relationship to structures EP361, EP362-1, 
and EP363-1. Although this document satisfies the intent of Mitigation Measure G-4b, it 
only included a very brief statement of the results of URS’s liquefaction analyses without 
any supporting documentation of their calculations. 

EVALUATION 

As discussed in our May 17, 2011 letter, the borings performed at EP361 and EP363-1 encountered 
primarily dense to very dense sands and stiff to hard clay, respectively.  Groundwater was 
interpreted to occur at a depth greater than 45 feet bgs at EP361 and at about 39 feet bgs at EP363-
1.  Further, no water was encountered in the drilled shafts excavated for structures EP361, EP362-1 
and EP363-1 (shaft depths of approximately 30 feet).   

For our engineering evaluations, we conservatively assumed groundwater was at a depth of 35 feet 
below the ground surface.  A liquefaction evaluation was performed for Boring B-EP363-1, which 
encountered primarily very dense sand and silty sand below the groundwater depth of 35 feet.  
Boring B-EP361 encountered clay below the groundwater depth of 35 feet, with refusal blow 











LIQUEFACTION ANALYSIS
B-EP363-1

Page 1 of 1

Project Name: Sunrise Powerlink Project N Field blowcount
Location: San Diego and Imperial Counties, California CR Rod length corrention factor
Project Number: 27661032.02002 CB Borehole diameter correction factor
By: PB Checked By: MC Cs Sampler correction factor (SPT = 1.0; 2.5-in ID = 0.65)
Date: 08/18/11 Date: 08/19/11 Cn Overburden pressure correction factor

CE Energy ratio correction factor (1.0 for CME Auto hammer)
CSR(eq) Cyclic stress ratio induced by earthquake
alpha coefficient to covert to an equivalent clean sand blowcount

rm 1.00 beta coefficient to covert to an equivalent clean sand blowcount
Eq. Mag. (Mw) 7.5 (N1)60cs Equivalent clean sand blowcount

Amax 0.4 CRR7.5 Cyclic resistance ratio of soil for a 7.5 earthquake
Wt. Water 62 pcf MSF Magnitude scaling factor (for magnitudes other than 7.5)
Elev. WT -22.6 ft, NAVD 88 (35 feet below ground surface) rm Stress Ratio Factor for liquefaction settlement analyses
Elev. GS 12.4 ft, NAVD 88

Borehole Diam. 3.8 inches

Sample Sample Soil Geologic Sampling Unit Fines Stresses Correction Factors uncorr.
Boring No. Depth Depth Elev. Type Unit  Method Weight Content Sv Sv' N CR CB Cs Cn Amax_z Rd CSR(eq) (N1)60 alpha beta (N1)60cs CRR7.5 MSF FS LIQUEFY?

(m) (ft) (ft, NAVD 88) (USCS)  (pcf) (%) (psf) (psf)
B-EP363-1 1 0.9 3.0 9.4 SC Lake Dep spt 99 35 297 297 23 0.75 1.00 1 1.63 0.398 0.99 0.259 28 5.00 1.20 38.8 Too Dense 1.00 Not Liquefiable NO
B-EP363-1 2 1.7 5.5 6.9 SC Lake Dep 2.5-in dia 99 35 545 545 36 0.75 1.00 0.7 1.49 0.396 0.99 0.257 26 5.00 1.20 36.5 Too Dense 1.00 Not Liquefiable NO
B-EP363-1 3 2.4 8.0 4.4 CL Lake Dep spt 115 78 832 832 30 0.75 1.00 1 1.36 0.393 0.98 0.256 31 5.00 1.20 41.8 Too Dense 1.00 Not Liquefiable NO
B-EP363-1 4 3.2 10.5 1.9 SW-SM Lake Dep 2.5-in dia 130 13 1,157 1,157 50 1.00 1.00 0.7 1.24 0.391 0.98 0.254 40 1.89 1.04 43.6 Too Dense 1.00 Not Liquefiable NO
B-EP363-1 5 4.0 13.0 -0.6 SW-SM Lake Dep 2.5-in dia 130 13 1,482 1,482 84 1.00 1.00 0.7 1.13 0.389 0.97 0.253 62 1.89 1.04 66.1 Too Dense 1.00 Not Liquefiable NO
B-EP363-1 6 4.7 15.5 -3.1 SW-SM Lake Dep spt 130 6 1,807 1,807 38 1.00 1.00 1 1.05 0.387 0.97 0.252 40 0.03 1.00 40.0 Too Dense 1.00 Not Liquefiable NO
B-EP363-1 7 6.2 20.5 -8.1 SW-SM Lake Dep spt 130 6 2,457 2,457 37 1.00 1.00 1 0.91 0.382 0.96 0.248 34 0.03 1.00 33.7 3.64 1.00 14.66 NO
B-EP363-1 8 7.8 25.5 -13.1 SW-SM Lake Dep 2.5-in dia 120 6 3,057 3,057 50 1.00 1.00 0.7 0.81 0.376 0.94 0.244 26 0.03 1.00 26.4 0.32 1.00 1.32 NO
B-EP363-1 9 9.3 30.5 -18.1 SW-SM Lake Dep spt 120 12 3,657 3,657 50 1.00 1.00 1 0.73 0.367 0.92 0.239 36 1.55 1.03 39.0 Too Dense 1.00 Not Liquefiable NO
B-EP363-1 10 10.8 35.5 -23.1 SW-SM Lake Dep spt 130 12 4,307 4,276 50 1.00 1.00 1 0.66 0.355 0.89 0.232 33 1.55 1.03 35.5 Too Dense 1.00 Not Liquefiable NO
B-EP363-1 11 12.3 40.5 -28.1 SM Lake Dep spt 130 12 4,957 4,616 50 1.00 1.00 1 0.63 0.339 0.85 0.236 31 1.55 1.03 33.9 10.28 1.00 43.49 NO
B-EP363-1 12 13.9 45.5 -33.1 SM Lake Dep spt 130 18 5,607 4,956 90 1.00 1.00 1 0.60 0.319 0.80 0.235 54 3.23 1.07 60.6 Too Dense 1.00 Not Liquefiable NO
B-EP363-1 13 15.4 50.5 -38.1 CH Lake Dep spt 130 78 6,257 5,296 18 1.00 1.00 1 0.57 0.299 0.75 0.230 10 5.00 1.20 17.3 Too Fine 1.00 Not Liquefiable NO
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URS Corporation 
4225 Executive Square, Suite 1600 
La Jolla, CA 92037 
Tel:  858.812.9292 
Fax: 858.812.9293 

May 17, 2011 
 

Mr. Ken Gerling  
Burns & McDonnell 
1010 Tavern Road, Bldg. 1 
Alpine, California 91901 

Subject: Evaluation of Liquefaction Potential 
Structures EP361, EP362-1 and EP363-1 
SDG&E Sunrise Powerlink Project 
San Diego and Imperial Counties, California 
URS Project No. 27661032.01001 

Dear Mr. Gerling: 

URS Corporation Americas (URS) is submitting this letter to summarize the evaluation of the 
potential for liquefaction at structures EP361, EP362-1, and EP363-1 for the Sunrise Powerlink 
Project.  This letter addresses Mitigation Measure G-4b, which requires evaluation of the potential 
for liquefaction at identified structures for the Project.   

BACKGROUND 

Liquefaction is a phenomenon where saturated coarse-grained soils (less than 50% passing the No. 
200 sieve) lose their strength and acquire some mobility from strong ground motion.  While not 
related to liquefaction, some fine-grained soils (more than 50% passing the No. 200 sieve) are 
vulnerable to a similar ground shaking induced strength loss.   

Geologic hazards, including the potential for liquefaction, were discussed in the October 1, 2010 
URS report titled “Geotechnical and Geologic Hazards Investigation, Sunrise Powerlink Project, 
San Diego and Imperial Counties, California”.  The report concluded that the potential for 
liquefaction required additional evaluation in several areas along the alignment, including the 
eastern end of the alignment and structures EP361, EP362-1 and EP363-1. 

EVALUATION 

URS completed two subsurface explorations consisting of one boring at structure EP361 and one 
boring at structure EP363-1.  The borings were drilled to a depth of approximately 51.5 feet.  
Laboratory testing was performed to evaluate grain size distribution and plasticity characteristics to 
support the assessment of the potential for liquefaction. 

The findings from the subsurface exploration and laboratory testing indicate that this area is 
underlain by Quaternary-age lake deposits consisting of interbedded sands, silts and clays. The 
boring at EP361 encountered medium dense silty sand to a depth of 8.5 feet below ground surface 
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HWT/HQ-3

Water Level
Depth (Feet)

Drill Rig
Type

Date(s)
Drilled

Burley 4000, Rig #1

Sampling
Method(s)

51.551.5 feet

Drilling
Contractor 16.3 ft (NAVD 88)

Bentonite chips

Drilling
Method

Total Depth
of Borehole

Checked
By05/10/11 A. Avakian

Rotary Wash/Coring

Borehole
Backfill

K. Shaner

Location

Crux

140 lbs/30" automatic hammer

Logged
By

Drill Bit
Size/Type

>45 feet SPT/2.5" ID

Link 1, Section 10B
Coordinate
Location (NAD 83)

Hammer
Data

Approximate
Surface Elevation

32.72084     -115.72813
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Sheet 1 of 2
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Log of Boring B-EP361
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SA(100)

**disregarded
WA(99), LL(32),
PI(10)

On 05/11/11,
measured water level.
Hole dry at 45' below
ground surface.
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Stiff, moist, pale brown to brown, lean CLAY (CL)

Very dense, wet, yellowish brown, silty SAND (SM), fine grained

Bottom of boring at 51.5 feet
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Project:  Sunrise Powerlink Project

Sheet 2 of 2
Section/Tower No.:  San Diego and Imperial Counties, California

Log of Boring B-EP361
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UNIFIED SOIL CLASSIFICATION Sieve Dia. %

No. mm Finer

3" 75.0 100.0

2" 50.0 100.0

1.5" 37.5 100.0

1" 25.0 100.0

3/4" 19.00 100.0

1/2" 12.50 100.0

3/8" 9.50 100.0

#4 4.75 100.0

#10 2.00 99.9

#20 0.850 98.7

#40 0.425 96.2

#60 0.250 71.2

#100 0.150 27.2

#140 0.106 11.7

#200 0.075 6.8
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Boring No. Sample No. Depth (ft) SYMBOL Wn (%) LL PI % 2 m Description and Classification Cu

B-EP361 2 5.0  9.9 NA NA NA Cc

PROJECT NAME: Sunrise Powerlink
PROJECT NUMBER: 27661032
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UNIFIED SOIL CLASSIFICATION Sieve Dia. %

No. mm Finer

3" 75.0 100.0

2" 50.0 100.0

1.5" 37.5 100.0

1" 25.0 100.0

3/4" 19.00 100.0

1/2" 12.50 100.0

3/8" 9.50 100.0

#4 4.75 100.0

#10 2.00 99.9

#20 0.850 99.9

#40 0.425 99.7

#60 0.250 99.5

#100 0.150 99.1

#140 0.106 96.7

#200 0.075 94.3
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Boring No. Sample No. Depth (ft) SYMBOL Wn (%) LL PI % 2 m Description and Classification Cu

B-EP361 6 15.0  16.7 35 18 NA Cc

PROJECT NAME: Sunrise Powerlink
PROJECT NUMBER: 27661032

% Gravel 
% Sand

H
yd

ro
m

et
er

 A
na

ly
si

s

#N/A

% Fines

XXX

#N/A

PARTICLE-SIZE DISTRIBUTION CURVES

#N/A

Pale brown Clay (CL)

#N/A

#N/A

#N/A

XXX

50 5 0.5 0.05 0.005

#2003" 2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #100

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

PE
R

C
EN

T 
PA

SS
IN

G
 B

Y 
W

EI
G

H
T

GRAIN SIZE IN MILLIMETERS

U. S. STANDARD SIEVE SIZES

C
O
B
B
L
E
S

GRAVEL SAND SILT AND CLAY
COARSE FINE COARSE FINEMEDIUM

HYDROMETER

Sieve Sunrise EP361 015 URS



UNIFIED SOIL CLASSIFICATION Sieve Dia. %

No. mm Finer

3" 75.0 100.0

2" 50.0 100.0

1.5" 37.5 100.0

1" 25.0 100.0

3/4" 19.00 100.0

1/2" 12.50 100.0

3/8" 9.50 100.0

#4 4.75 100.0

#10 2.00 100.0

#20 0.850 100.0

#40 0.425 100.0

#60 0.250 99.9

#100 0.150 99.9

#140 0.106 99.8

#200 0.075 99.8
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Boring No. Sample No. Depth (ft) SYMBOL Wn (%) LL PI % 2 m Description and Classification Cu

B-EP361 9 30.0  29.0 NA NA NA Cc

PROJECT NAME: Sunrise Powerlink
PROJECT NUMBER: 27661032
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HWT/HQ-3

Water Level
Depth (Feet)

Drill Rig
Type

Date(s)
Drilled

Burley 4000, Rig #1

Sampling
Method(s)

51.551.5 feet

Drilling
Contractor 12.4 ft (NAVD 88)

Bentonite chips

Drilling
Method

Total Depth
of Borehole

Checked
By05/09/11 - 05/10/11 A. Avakian

Rotary Wash/ Coring

Borehole
Backfill

K. Shaner

Location

Crux

140 lbs/30" automatic hammer

Logged
By

Drill Bit
Size/Type

39.15 (after 14 hours) SPT/2.5" ID

Link 1, Section 10B
Coordinate
Location (NAD 83)

Hammer
Data

Approximate
Surface Elevation

32.7165     -115.71883
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Project Number:  27661032
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UNIFIED SOIL CLASSIFICATION Sieve Dia. %

No. mm Finer

3" 75.0 100.0

2" 50.0 100.0

1.5" 37.5 100.0

1" 25.0 100.0

3/4" 19.00 100.0

1/2" 12.50 100.0

3/8" 9.50 100.0

#4 4.75 100.0

#10 2.00 100.0

#20 0.850 97.8

#40 0.425 96.4

#60 0.250 95.1

#100 0.150 82.1

#140 0.106 53.3

#200 0.075 34.6
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Boring No. Sample No. Depth (ft) SYMBOL Wn (%) LL PI % 2 m Description and Classification Cu

B-EP363 2 5.0  3.6 NA NA NA Cc

PROJECT NAME: Sunrise Powerlink
PROJECT NUMBER: 27661032

% Gravel 
% Sand

H
yd

ro
m

et
er

 A
na

ly
si

s

#N/A

% Fines

XXX

0.115

PARTICLE-SIZE DISTRIBUTION CURVES

#N/A

Pale brown clayey Sand (SC)
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HYDROMETER

Sieve Sunrise EP363 0051 URS



UNIFIED SOIL CLASSIFICATION Sieve Dia. %

No. mm Finer

3" 75.0 100.0

2" 50.0 100.0

1.5" 37.5 100.0

1" 25.0 100.0

3/4" 19.00 100.0

1/2" 12.50 100.0

3/8" 9.50 100.0

#4 4.75 98.1

#10 2.00 88.6

#20 0.850 62.8

#40 0.425 35.7

#60 0.250 20.8

#100 0.150 12.0

#140 0.106 7.8

#200 0.075 5.5

  

  

  

  

  

  

  

  

  

  

% Cobbles XX
1.9
92.6
5.5
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Boring No. Sample No. Depth (ft) SYMBOL Wn (%) LL PI % 2 m Description and Classification Cu

B-EP363 6 15.0  14.3 NA NA NA Cc

PROJECT NAME: Sunrise Powerlink
PROJECT NUMBER: 27661032

% Gravel 
% Sand

H
yd

ro
m

et
er

 A
na

ly
si

s

0.127

% Fines

1.2

0.791

PARTICLE-SIZE DISTRIBUTION CURVES

0.347

Grayish brown well-graded Sand with silt (SW-SM)

1.775

0.613

0.179

6.2

50 5 0.5 0.05 0.005

#2003" 2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #100

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

PE
R

C
EN

T 
PA

SS
IN

G
 B

Y 
W

EI
G

H
T

GRAIN SIZE IN MILLIMETERS

U. S. STANDARD SIEVE SIZES

C
O
B
B
L
E
S

GRAVEL SAND SILT AND CLAY
COARSE FINE COARSE FINEMEDIUM

HYDROMETER

Sieve Sunrise EP363 0151 URS



UNIFIED SOIL CLASSIFICATION Sieve Dia. %

No. mm Finer

3" 75.0 100.0

2" 50.0 100.0

1.5" 37.5 100.0

1" 25.0 100.0

3/4" 19.00 100.0

1/2" 12.50 100.0

3/8" 9.50 100.0

#4 4.75 100.0

#10 2.00 99.7

#20 0.850 99.7

#40 0.425 99.5

#60 0.250 99.1

#100 0.150 61.4

#140 0.106 23.5

#200 0.075 11.7

  

  

  

  

  

  

  

  

  

  

% Cobbles XX
0.0
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11.7
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Boring No. Sample No. Depth (ft) SYMBOL Wn (%) LL PI % 2 m Description and Classification Cu

B-EP363 9 30.0  NA NA NA NA Cc

PROJECT NAME: Sunrise Powerlink
PROJECT NUMBER: 27661032

% Gravel 
% Sand

H
yd

ro
m

et
er

 A
na

ly
si

s

0.075

% Fines

1.1

0.148

PARTICLE-SIZE DISTRIBUTION CURVES

0.113

Brown poorly graded Sand with silt (SP-SM)

0.207

0.135

0.083
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Sieve Sunrise EP363 0301 URS



UNIFIED SOIL CLASSIFICATION Sieve Dia. %

No. mm Finer

3" 75.0 100.0

2" 50.0 100.0

1.5" 37.5 100.0

1" 25.0 100.0

3/4" 19.00 100.0

1/2" 12.50 100.0

3/8" 9.50 100.0

#4 4.75 99.8

#10 2.00 99.5

#20 0.850 99.1

#40 0.425 98.4

#60 0.250 88.8

#100 0.150 52.0

#140 0.106 32.0

#200 0.075 18.0

  

  

  

  

  

  

  

  

  

  

% Cobbles XX
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Boring No. Sample No. Depth (ft) SYMBOL Wn (%) LL PI % 2 m Description and Classification Cu

B-EP363 12 45.0  NA NA NA NA Cc

PROJECT NAME: Sunrise Powerlink
PROJECT NUMBER: 27661032

% Gravel 
% Sand

H
yd

ro
m

et
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s

#N/A

% Fines

XXX

0.168

PARTICLE-SIZE DISTRIBUTION CURVES

0.101

Brown silty Sand (SM)
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