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Exponent, Inc. 
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• Multi-disciplinary engineering & science 
consulting firm  

• 20 U.S. offices & 5 international offices 

• Over 90 technical disciplines 

• Staff totals over 900 and includes more than 
425 Ph.D.s and M.D.s 



Philip J. Shaller – Relevant Grading Experience 
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• The Getty Center Museum Complex             
Los Angeles, California 

• The Getty Villa  
Pacific Palisades, California 

• Morning Sun Landslide Remediation    
Diamond Bar, California 

• Agua Caliente Museum Complex 
Palm Springs, California (design) 



Philip J. Shaller, Ph.D., P.G., C.E.G. 
Project Experience – Getty Center Museum 
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Philip J. Shaller, Ph.D., P.G., C.E.G. 
Project Experience – Getty Villa Museum 
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Philip J. Shaller, Ph.D., P.G., C.E.G. 
Project Experience – Morning Sun Landslide Remediation    
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Philip J. Shaller, Ph.D., P.G., C.E.G. 
Project Experience - Agua Caliente Cultural Museum 
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The Getty Center 
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• 110 acres, 15 acre building area 

• Hilltop location 

• Multi-year effort 

• 8 major canyon fills 

• 1.2 million cubic yards of soil 
moved 

• Balanced site 

• Cuts 30 to 85 feet below original 
ground 

• 3 distinct bedrock formations 



The Getty Center  
Facility Underlain by (Inactive) Fault Zone 
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The Getty Center  

¾-Mile Long Elevated Funicular Tram 
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The Getty Center - Fill Areas 
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The Getty Center - Benching and Filling 
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The Getty Center – Documentation 
August 1989  
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The Getty Center – Documentation 
May 1994 
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Area H-North 

1.75 acres 



The Getty Center – Documentation 
Density Test Locations 
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The Getty Center – Documentation 
Density Test Locations 
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The Getty Center – Documentation 
Subdrain System 
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The Getty Center – Documentation 
Subdrain System 
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The Getty Center – Documentation 
Subdrain System 
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The Getty Center – Documentation 
Subdrain System 
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The Getty Center – Documentation 
Geologic Documentation 
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Fishback Property 
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• 42.3-acre parcel located 3 miles west of 
Chatsworth, California 
 

• Created by merging 18 parcels northwest 
of North American Cutoff 
 

• Rugged hills, rock outcrops, thin soils 



Site Location Map 
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Site Location 
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Property Map 

28 



Issues Addressed by Exponent 
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• Delivered Loads Assessment 

• Timeline of Fill Placement 

• Volume Assessment 

• Proposed Development Plans 

• Construction Assessment 

• Site-Specific Condition Assessment 

• Future Impacts 



Delivered Loads Assessment 
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• First documented loads delivered in February 2005 

• Final documented loads delivered in December 2006 

• Peak month = January 15 - February 15, 2006 (746 
documented loads) 

• 7,664 to 8,073 documented loads by 48 different 
contractors  

• Corresponds to 76,370 to 80,460 yd3 imported to 
site 



Delivered Loads Assessment – Source Documents 
Original Load Tickets  
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Delivered Loads Assessment – Source Documents 
Tally Sheet 
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Delivered Loads Assessment – Source Documents 
Receipts 
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Delivered Loads Assessment – Source Documents 
Bi-Weekly Invoice Summary 
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Delivered Loads Assessment 

 

• Most trucks thought to deliver about 10 yd3 per load 

• Some loads documented at 8 yd3, some estimated to 
run as high as 12 yd3 

• Inherent uncertainty ~1 yd3/load (~10%) 

• Volume of material delivered to site (based on 
existing load records) ~69,000-88,000 yd3 
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Timeline of Fill Placement 
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12/7/2005 

Doherty Letter 

5/11/2006 

Cease & Desist Order 



Timeline of Fill Placement 

12/7/2005 

Doherty Letter 

5/11/2006 

Cease & Desist Order 
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Character of Fill Material 
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Timeline of Fill Placement 

November 6, 2002 - Two Years before Start 
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Timeline of Fill Placement 
November 12, 2004 - Three Years before Start 
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Timeline of Fill Placement 

June 25, 2005 – Five Months after Start 
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Eagle Aerial Photo, Inc. 



 
Timeline of Fill Placement 

December 21, 2005 – Ten Months after Start 
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Eagle Aerial Photo, Inc. 



 
Timeline of Fill Placement 

February 5, 2006 – One Year after Start 
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Eagle Aerial Photo, Inc. 
County of Ventura 



 
Timeline of Fill Placement 

February 14, 2006 – One Year after Start 
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Eagle Aerial Photo, Inc. Pictometry.com 



 
Timeline of Fill Placement 

February 14, 2006 – One Year after Start 
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Eagle Aerial Photo, Inc. Pictometry.com Pictometry.com 



 
Timeline of Fill Placement 

February 1, 2008 – Two Years, Eleven Months after Start 
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Timeline of Fill Placement 

February 1, 2008 – Two Years, Eleven Months after Start 
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Timeline of Fill Placement 
January 16, 2012 

48 Pictometry.com Geo-Tech Imagery.com 



Volume Assessment 
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Volume Assessment 

50 



Volume Assessment 

81,700 yd3 
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Volume Assessment - Saunders 
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Volume Assessment - Saunders 
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Cut and Fill - Saunders 
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Volume Assessment 
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• Comparison of August 1993 and August 2006 
aerial topographic surveys yields 81,700 yd3 
import 

• Load counts to August 2006: 6,498 to 6,907 

• Volume according to load count:                
64,400 to 68,500 yd3 

• 79% to 84% of import volume accounted for by 
load count 



Volume Assessment 
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• Between February 2005 and December 2006, 
76,400 to 80,500 yd3 imported to site per load 
receipts 

 

• If these volumes represent 79% to 84% of the 
actual import, then the total volume of material 
imported to the site is ~100,000 yd3 



Development Plans 
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Development Plan 1 
March 1, 2008 

58 Image: Terraserver.com 



Development Plan 2 
March 1, 2008 

59 Image: Terraserver.com 



Development Plan 3 
March 1, 2008 

Image: Terraserver.com 60 



Site-Specific Condition Assessment 
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• County Ground and Aerial Survey, 
January/February 2008 

 

• Exponent field visit, March 2010 

 

• Ninyo and Moore Subsurface Investigation, March 
2010 

• Approximately 1300 yd3 of material observed 

 

• Exponent Aerial Survey, January 2012 



Condition Assessment Summary 
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January 2008 Rainfall Analysis 
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January 2008 Rainfall Analysis 
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January 2008 Rainfall Analysis 
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January 2008 Rainfall Analysis 
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January 2008 Rainfall Analysis 
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Erosion Issues – Fill Area 1 
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County of Ventura 

2/5/2008 



 
Erosion Issues – Fill Area 1 

Slope Erosion and Exposed Construction Waste 
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1/29/2008 



Erosion Issues – Fill Area 1 
Erosion Gully Exposing Construction Debris 

70 County of Ventura 
1/29/2008 



Erosion Issues – Fill Area 1 
Erosion Rills Exposing Construction Material 
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County of Ventura 
1/29/2008 



Erosion Issues – Fill Area 1 
Erosion Rills Exposing Construction Material 

72 County of Ventura 
1/29/2008 



Erosion Issues – Fill Area 1 
Exposed Construction Debris in Rills North of Fill Area 1 

73 County of Ventura 
1/29/2008 



Erosion Issues – Fill Area 1 
Exposed Construction Debris in Rills North of Fill Area 1 

74 County of Ventura 
1/29/2008 



Erosion Issues – HECO B 
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Erosion gully 

County of Ventura 
2/5/2008 



 
Erosion Issues – HECO B 

Erosion Damage HECO B 
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Erosion Gully 

1/29/2008 
County of Ventura 



 
Erosion Issues – Fill Area 6 
Fill Material Exposed at Toe of Fill Area 6 
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County of Ventura 
1/29/2008 



 
Erosion Issues – Fill Area 6 

Exposed Debris at Toe of Site 3 
 
 
 

78 

County of Ventura 
1/29/2008 



 
Erosion Issues – Fill Area 6 

Erosion Damage: Exposed Debris-Note Soil Staining  
 
 
 

79 County of Ventura 
1/29/2008 



 
Erosion Issues – Area C1 - Erosion Gully 
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County of Ventura 



 
Erosion Issues – Area C1 - Erosion Gully 

 
 

81 

County of Ventura 



 
Erosion Issues – Area C1 
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County of Ventura 



 
Tension Cracks - HECO A 

Top of Slope Tension Cracks at HECO Area A 
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Tension Cracks 

County of Ventura 



 
Tension Cracks - HECO A 
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Tension cracks 

Tension crack 

County of Ventura 



 
Ponding 
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County of Ventura 

1/29/2008 



 
Oversize Material 
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3.3 feet 

Ninyo & Moore 
3/8/2010 



 
Oversize Material 

 
 

87 



 
Oversize Material and Void - Trench T6 
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Oversize Block 
6’ x 4’ x 1.5’ 

Void 

Ninyo & Moore 
3/8/2010 



 
Oversize Material - Trench T-8 

 
 

89 

Ninyo & Moore 
3/9/2010 



 
Oversize Material - Trench T-10 
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3 ft 

Ninyo & Moore 
3/9/2010 



 
Oversize Material - Trench T-17 
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Ninyo & Moore 
3/10/2010 



 
Oversize Material - Trench T-19 
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3 ft 

4 ft 

Ninyo & Moore 
3/10/2010 



 
Oversize Material - Trench T-27 
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4 ft 

Ninyo & Moore 
3/11/2010 



 
Oversize Material - Trench T-27 
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Oversize Material 

Waste 

Ninyo & Moore 
3/11/2010 



 
Poor Quality Fill and Waste - Trench T-2 
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Waste 

Clast-Supported Fill 

Ninyo & Moore 
3/8/2010 



 
Poor Quality Fill - Trench T-2 
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Variable Lift 
Thickness 

Ninyo & Moore 
3/8/2010 



 
Poor Quality Fill and Seepage - Trench T-2B 
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Seepage 

Caving Soils 

Ninyo & Moore 

3/8/2010 



 
Poor Quality Fill - Trench T-3 
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Clast Supported 
Fill 

Ninyo & Moore 

3/8/2010 



 
Poor Quality Fill - Trench T-4 
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Clast  
Supported 

Fill 

Ninyo & Moore 

3/8/2010 



 
Poor Quality Fill - Trench T-10 
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Variable Lift Thickness 

Clast Supported 

Non-Homogeneous 

Ninyo & Moore 

3/9/2010 



 
Poor Quality Fill - Trench T-12 
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Clast Supported 

Variable Lift Thickness 

Ninyo & Moore 

3/9/2010 



 
Poor Quality Fill - Trench T-21 

 
 

102 

Ninyo & Moore 

3/10/2010 

Caving Soils 



 
Poor Quality Fill - Trench T-24 
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Ninyo & Moore 

3/11/2010 

Clast Supported 

Non-Homogeneous 



 
Poor Quality Fill - Trench T-28 
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Ninyo & Moore 

3/11/2010 

Variable Lift 
Thickness 

Non-Homogeneous 



 
Waste and Seepage - Trench T-1 

 
 

105 Ninyo & Moore 
3/8/2010 

Seepage 

Ninyo & Moore 



 
Waste - Trench T-3 
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Ninyo & Moore 
3/8/2010 



 
Oversize Material and Waste - Trench T-8 
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Ninyo & Moore 
3/9/2010 



 
Waste - Trench T-10 
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Ninyo & Moore 

3/9/2010 



 
Waste - Trench T-12 
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Ninyo & Moore 
3/9/2010 



 
Waste - Trench T-15 
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Ninyo & Moore 
3/9/2010 



 
Waste - Trench T-16 
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Ninyo & Moore 
3/10/2010 



 
Waste - Trench T-17 

 
 

112 Ninyo & Moore 

3/10/2010 



 
Waste - Trench T-18 
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Ninyo & Moore 

3/10/2010 



 
Waste - Trench T-20 

 
 

114 

Ninyo & Moore 

3/10/2010 



 
Waste - Trench T-27 
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Ninyo & Moore 



 
Waste - Trench T-27 
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Ninyo & Moore 



Chemical Pollutants – Toluene 
Cut = Fill = 1,850 yd3 
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Appearance of Toluene Area in 2006 
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Pictometry.com 



Appearance of Toluene Area in 2010 
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Chemical Pollutants – Coastal Geology & Soils 
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Construction Assessment 

121 

• Grading recommendations provided by Coastal 
Geology & Soil, Inc. on 1/9/07, after the cessation 
of fill import. 

• “Intended to document the standards to which 
work conducted to date has been performed” 

• NOT accepted standard of practice in the industry 

• 15 specific recommendations 

• Items specifically out of compliance include 
recommendations #3, 4, 5, 6, 7, 8, 12, 13, and 14 



Construction Assessment - Shortcomings 
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#4:  Unsuitable waste material (rebar, bags) not separated from fill during 
placement 

#5:  Fill not benched into firm native material 

#6:  Failure to place rubble fill in loose lifts with consistent moisture 
conditioning and compactive effort 

#7:  Oversize blocks not broken or segregated 

#8:  Failure to place cover fill at 90% relative compaction as verified by 
soils engineer 

#12: Fill slopes constructed at inclinations greater than 2:1 (horizontal: 
vertical) 

#13: Cut and fill slopes not vegetated after grading 

#14: Surface water allowed to pond in graded area 

 



Construction Assessment – Shortcomings 

• Unsuitable waste material (rebar, bags) not 
separated from fill during placement 

 

 

 

 

 

• Unsuitable waste material encountered in 75% of 
N&M trench excavations (T-1, T-3,  T-4, T-5, T-7, T-8, 
T-9, T-10, T-11, T-12, T-14, T-15, T-16, T-17, T-18, T-
19, T-20, T-22, T-23, T-24, T-26, T-27, T-30 and T-
32). 
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Construction Assessment – Shortcomings 

• Fill not benched into bedrock per  8-3-06 and 1-8-07 
Coastal Geology  & Soil Recommendations 

 

 

• Colluvium or buried former 
slope surface encountered in 
34% of N&M trench 
excavations (T-3, T-4, T-6, T-10, 
T-11, T-12, T-18, T-20,T-21, T-
29, T-31). 
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Construction Assessment – Shortcomings 

• Failure to place rubble fill in loose lifts with 
consistent moisture conditioning and compactive 
effort 

 

 

 

 

 

 

 

• Poorly compacted and/or discontinuously layered fill 
noted in 63% of N & M trench excavations (T-1, T-2, 
T-3, T-4, T-7, T-8, T-9, T-10, T-11, T-12, T-13, T-15, T-
16, T-17, T-18, T-21, T-22, T-24, T-27 and T-28).  
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Construction Assessment – Shortcomings 

• Oversize blocks not broken or segregated 

 

 

 

 

 

 

 

 

• Oversize material (3 feet or larger) noted in 28% of N 
& M trench excavations (T-6, T-7, T-9, T-10, T-16, T-
18, T-19, T-22 and T-27)  
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Construction Assessment – Shortcomings 

• Failure to place cover fill at 90% relative compaction as 
verified by soils engineer 

 

 

 

 

 

 

 

 

• No compaction testing performed.  Debris in upper 3 feet in 
50% of N & M trench excavations (T-3, T-6, T-11, T-12, T-16, T-
17, T-18, T-19, T-20, T-21, T-23, T-24, T-25, T-26, T-31 and T-
32)    
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Construction Assessment – Shortcomings 
Fill Area 1 

• Construction of fill slopes at inclinations greater than 
2:1 (horizontal: vertical) 
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Construction Assessment – Shortcomings 
Fill Area 1 
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Construction Assessment – Shortcomings 

• Failure to establish and maintain vegetation on fill 
slopes 
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Construction Assessment – Shortcomings 

Pictometry.com 

February 2014 
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Construction Assessment – Shortcomings 

• Water allowed to pond on graded surfaces 
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Construction Assessment – Shortcomings 
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County of Ventura 



Construction Assessment – Additional Shortcomings 

• Soil and concrete not well mixed, resulting 
in voids and nested (clast supported) 
rubble 

• Failure to perform appropriate slope 
stability analysis for field condition 

• No toe key constructed for the fill slopes 

• No final soils report documenting that as-
built conditions meet criteria set forth in 
recommendations 
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Construction Assessment – Shortcomings 

• Water allowed to pond on graded surfaces 
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Construction Assessment – Shortcomings 
Fill Area 1 
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Construction Assessment – Examples 

Hawkes and Associates Recommendations 
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Future Impacts 
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• Erosion 

• Settlement 

• Slope Instability 

• Earthquake-induced settlement, slope failure 

• Visual Impacts 

• Internal erosion/piping 

• Downstream Impacts 

• Debris Flow, Flooding 

 



Debris Flow Potential 
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Debris Flow Potential 
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Debris Flow Potential 

Clear Springs Road 
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Debris Flow Potential 

Clear Springs Road 
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Debris Flow Potential 

Lookout Rock Trail 
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Debris Flow Potential -  
Character of Debris Flow 
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Debris Flow Potential 
Debris Flow Velocity and Dimensions 
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Debris Flow Potential -  
Debris Flow Velocity and Dimensions 

80,000 lb. x 5 = 400,000 lb. per second 
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Debris Flow Potential 
Debris Flow Initiation via Regressive Failure 

147 



Conclusion 

148 

• The objective of construction guidelines and 
specifications is to “establish the minimum 
requirements to safeguard the public health, 
safety and general welfare through structural 
strength…and to provide safety to fire 
fighters and emergency responders during 
emergency operations.” 
- California Building Standards Code 


