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28 April 2015 
 
 

GEOTECHNICAL REVIEW MEMORANDUM 
 
To: Jacqueline Blaugrund, Coastal Program Analyst 
From: Mark Johnsson, Staff Geologist 
Re: Sweetwater Mesa Project 
 
 
On 25 January 2011 I provided a geotechnical review memorandum to Deanna Christensen, 
Coastal Program Analyst, reviewing an earlier version of this project. In conjunction with my 
analysis, I reviewed some 76 geotechnical reports and plans (see Appendix A), visited the site, 
and had numerous discussions with the applicants’ technical consultants and the staff of Cotton, 
Shires and Associates, who served as additional technical consultants for the Commission staff. 
My memorandum was attached to the June 2011 staff report for this item, and reviewed issues 
related to local geology, slope stability, rockfall hazard, and stability of the proposed water line. 
The project has since been reconfigured, but the geologic issues remain relatively unchanged. 
 
More recently, I have reviewed the following documents: 
 

Land Phases, 2014, "Report of update engineering geologic study, proposed lot line adjustment and custom 
single-family residential development, APN 4453-005-092, "Lot 1" - Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California", 77 p. Engineering Geologic Report dated 5 June 2014 and signed by J. 
W. Holt (CEG 2282 CHG 816). 

Land Phases, 2014, "Report of update engineering geologic study, proposed custom single-family residential 
development, APN 4453-005-037, "Lot 4" - Sweetwater Mesa Road, Malibu Area, County of Los Angeles, 
California", 77 p. Engineering Geologic Report dated 5 June 2014 and signed by J. W. Holt (CEG 2282 
CHG 816). 

Land Phases, 2014, "Report of update engineering geologic study, proposed lot line adjustment and custom 
single-family residential development, APN 4453-005-091, "Lot 2" - Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California", 77 p. Engineering Geologic Report dated 5 June 2014 and signed by J. 
W. Holt (CEG 2282 CHG 816). 

Land Phases, 2014, "Report of update engineering geologic study, proposed lot line adjustment and custom 
single-family residential development, APN 4453-005-018, "Lot 3" - Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California", 77 p. Engineering Geologic Report dated 5 June 2014 and signed by J. 
W. Holt (CEG 2282 CHG 816). 

Land Phases, 2014, "Report of update engineering geologic study, proposed lot line adjustment and custom 
single-family residential development, APN 4453-005-038, "Lot 5" - Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California", 77 p. Engineering Geologic Report dated 5 June 2014 and signed by J. 
W. Holt (CEG 2282 CHG 816). 

Land Phases, 2014, "Engineering geologic memorandum, proposed custom single-family residential 
development, APN 4453-005-037, -018, -091, -092, and -038, Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California", 2 p. Engineering Geologic Memorandum dated 6 August 2014 and 
signed by J. W. Holt (CEG 2282 CHG 816). 

 CalWest Geotechnical, 2014, "Geotechnical engineering memorandum, proposed custom single-family 
residential development, APN 4453-005-037, -018, -091, -092, and -038, Sweetwater Mesa Road, Malibu 
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Area, County of Los Angeles, California", 3 p. Geotechnical Engineering Memorandum dated 11 August 
2014 and signed by L. Liston (CE 31902). 

Calwest Geotechnical, 2014, "Update geotechnical engineering report, proposed custom single-family 
residential development, APN 4453-005-092, "Lot 1" - Sweetwater Mesa Road, Malibu Area, County of 
Los Angeles, California", 25 p. Geotechnical Engineering Report dated 17 June 2014 and signed by L. 
Liston (CE 31902) and R. Haro (GE 2990). 

CalWest Geotechnical, 2014, "Update geotechnical engineering report, proposed custom single-family 
residential development, APN 4453-005-037, "Lot 4" - Sweetwater Mesa Road, Malibu Area, County of 
Los Angeles, California", 24 p. Geotechnical Engineering Report dated 17 June 2014 and signed by L. 
Liston (CE 31902) and R. Haro (GE 2990). 

CalWest Geotechnical, 2014, "Update geotechnical engineering report, proposed custom single-family 
residential development, APN 4453-005-091, "Lot 2" - Sweetwater Mesa Road, Malibu Area, County of 
Los Angeles, California", 26 p. Geotechnical Engineering Report dated 18 June 2014 and signed by L. 
Liston (CE 31902) and R. Haro (GE 2990). 

CalWest Geotechnical, 2014, "Update geotechnical engineering report, proposed custom single-family 
residential development, APN 4453-005-018, "Lot 3" - Sweetwater Mesa Road, Malibu Area, County of 
Los Angeles, California", 26 p. Geotechnical Engineering Report dated 16 June 2014 and signed by L. 
Liston (CE 31902) and R. Haro (GE 2990). 

CalWest Geotechnical, 2014, "Update geotechnical engineering report, proposed and custom single-family 
residential development, APN 4453-005-038, "Lot 5" - Sweetwater Mesa Road, Malibu Area, County of 
Los Angeles, California", 25 p. Geotechnical Engineering Report dated 19 June 2014 and signed by L. 
Liston (CE 31902) and R. Haro (GE 2990). 

 
I also have reviewed site plans, pile plans, and grading plans for each of the homesites, plans for the 
proposed driveway, and plans for the proposed water lines.  
 
After reviewing these items, I find all of my findings, conclusions, and recommendations from my 2011 
memorandum to remain valid for the reconfigured project. 
 
I hope that this review is helpful. Please do not hesitate to contact me with any further questions. 
 
 
Sincerely, 

 
Mark Johnsson, Ph.D., CEG, CHG 
Staff Geologist 
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APPENDIX A: Reviewed Documents and Drawings 
 
 
CalWest Geotechnical Engineering Consultants, May 25, 2007, Geotechnical Engineering Report, 

Proposed Custom Single-Family Residential Development, APN 4453-005-037 (Lunch), Sweetwater 
Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, May 25, 2007, Geotechnical Engineering Report, 
Proposed Custom Single-Family Residential Development, APN 4453-005-018 (Vera), Sweetwater 
Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, June 1, 2007, Geotechnical Engineering Report, 
Proposed Custom Single-Family Residential Development, APN 4453-005-092 (Mulryan), 
Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, June 4, 2007, Geotechnical Engineering Report, 
Proposed Custom Single-Family Residential Development, APN 4453-005-091 (Morleigh), 
Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, October 2, 2007, Geotechnical Engineering Report, 
Proposed Custom Single-Family Residential Development, APN 4453-005-038 (Ronan), Sweetwater 
Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 20, 2007, Geotechnical Engineering 
Addendum Report, APN 4453-005-018 (Vera), Sweetwater Mesa Road, Malibu Area, County of Los 
Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 27, 2007, Geotechnical Engineering 
Addendum Report, APN 4453-005-037 (Lunch), Sweetwater Mesa Road, Malibu Area, County of 
Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 28, 2007, Geotechnical Engineering 
Addendum Report, APN 4453-005-091 (Morleigh), Sweetwater Mesa Road, Malibu Area, County of 
Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 28, 2007, Geotechnical Engineering 
Addendum Report, APN 4453-005-092 (Mulryan), Sweetwater Mesa Road, Malibu Area, County of 
Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, July 14, 2008, Addendum Geotechnical Engineering 
Report #2, Response to the County of Los Angeles Department of Public Works, Geotechnical and 
Material Engineering Division, Soils Engineering Review Sheet Miscellaneous Application No 
0706150005. 

CalWest Geotechnical Engineering Consultants, July 22, 2008, Addendum Geotechnical Engineering 
Report #2, Response to the County of Los Angeles Department of Public Works, Geotechnical and 
Material Engineering Division, Soils Engineering Review Sheet Miscellaneous Application No 
0706150004. 

CalWest Geotechnical Engineering Consultants, July 23, 2008, Addendum Geotechnical Engineering 
Report #2, Response to the County of Los Angeles Department of Public Works, Geotechnical and 
Material Engineering Division, Soils Engineering Review Sheet Miscellaneous Application No 
0706150004. 

CalWest Geotechnical Engineering Consultants, May 1, 2009, Geotechnical Sections and Geologic Map, 
APN 4453-005-018. 

CalWest Geotechnical Engineering Consultants, May 15, 2009, Geotechnical Engineering Supplemental 
Report, Proposed Compacted “Non-Structural” Fill Areas (Mulryan). 

CalWest Geotechnical Engineering Consultants, July 7, 2009, Geotechnical Engineering Letter II. 
CalWest Geotechnical Engineering Consultants, July 28, 2009, Geotechnical Engineering Letter, 

Preliminary Grading Plan Review, Proposed Single-Family Residential Development, Malibu Area, 
County of Los Angeles. 
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CalWest Geotechnical Engineering Consultants, May 3, 2010, Supplemental Geotechnical Engineering 
Letter #1, Additional Clarification of Design Recommendations and Response to California Coastal 
Commission Review Prepared by Cotton, Shires and Associates, Inc., Proposed Extension of 
Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, September 13, 2010, Supplemental Geotechnical 
Engineering Letter #2, Clarification to E-Mail From David Schrier (dschrier@cottonshires.com) Sent 
Friday, September 10, 2010 5:54 PM on Behalf of The California Coastal Commission, Proposed 
Extension of Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, September 30, 2010, Supplemental Geotechnical 
Engineering Letter #3, Additional Comments, Clarification and Response to Items Discussed at the 
Meeting Held at The California Coastal Commission on September 15, 2010; Proposed Extension of 
Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, October 13, 2010, Addendum to Supplemental 
Geotechnical Engineering Letter #3 dated September 30,2010, Additional Comments, Clarification 
and Response to Items Discussed at the Meeting Held at The California Coastal Commission on 
September 15, 2010; Proposed Extension of Sweetwater Mesa Road, Malibu Area, County of Los 
Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 1, 2010, Supplemental Geotechnical 
Engineering Letter #4, Response to Items Discussed Within the Memorandum Prepared by Cotton, 
Shires and Associates, Dated October 26, 2010 (included in Appendix A), Proposed Extension of 
Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 8, 2010, Supplemental Geotechnical 
Engineering Letter #5, Response to Discussion Items at The California Coastal Commission Meeting 
in San Francisco on November 2, 2010 Regarding  Sweetwater Mesa Road Extension, Malibu Area, 
County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 11, 2010, Supplemental Geotechnical 
Engineering Letter #6, Proposed Staging Area, Compacted “Non-Structural” Fill, Sweetwater Mesa 
Road Extension, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 15, 2010, Supplemental Geotechnical 
Engineering Letter #7, Clarification of Design Loads for the Sweetwater Mesa Road Extension, 
Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 20, 2010, RE: Draft report by Cotton Shires & 
Associates, Inc. dated December 17, 2010. 

CalWest Geotechnical Engineering Consultants, December 27, 2010, Supplemental Geotechnical 
Engineering Letter #8, Additional Comments and Clarification of Stability Analysis and 
Geotechnical Design Load Criteria, Sweetwater Mesa Road Extension, Malibu Area, County of Los 
Angeles, California. 

CalWest Geotechnical Engineering Consultants, January 17, 2011, Supplemental Geotechnical 
Engineering Letter #9, Additional Comments and Clarification of Stability Analysis and 
Geotechnical Design Load Criteria, Sweetwater Mesa Road Extension, Malibu Area, County of Los 
Angeles, California. 

CalWest Geotechnical Engineering Consultants, January 20, 2011, Supplemental Geotechnical 
Engineering Letter #8 (Revised), Additional Comments and Clarification of Stability Analysis and 
Geotechnical Design Load Criteria, Sweetwater Mesa Road Extension, Malibu Area, County of Los 
Angeles, California. 

Czerniak, E. 1957. “Resistance to Overturning of Single, Short Piles, in the Journal of the Structural 
Division, Proceedings of the American Society of Civil Engineers, Paper 1188, 1188-1 – 1188-25. 

Cotton, Shires and Associates, Inc., March 8, 2010, Summary of Findings – Civil and Geotechnical 
Engineering and Engineering Geologic Peer Review Services, Sweetwater Mesa Development 
Project, Malibu, California. 

mailto:dschrier@cottonshires.com
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Cotton, Shires and Associates, Inc., January 21, 2011, January 2011 Summary of Findings – Civil and 
Geotechnical Engineering and Engineering Geologic Peer Review Services, Sweetwater Mesa 
Development Project, Malibu, California. 

County of Los Angeles, Dept of Public Works, Geotechnical and Materials Engineering Division, 
October 27, 2008, Soils Engineering Review Sheet, Review of Conceptual Design Pad for Single 
Family Residence and Access Road. 

Hohbach-Lewin, Inc. Structural Engineers, December 6, 2010, Memo: Sweetwater Mesa Development 
Project – Civil and Geotechnical Engineering and Engineering Geological Peer Review. 

Hohbach-Lewin, Inc. Structural Engineers, January 10, 2011, Memo: Sweetwater Mesa Road Extension 
Subject: Supplemental Geotechnical Letter #8, Additional comments and clarifications of Stability 
Analysis and Geotechnical Design Load Criteria. 

Kane Geotechnical, October 15, 2007, Sweetwater Mesa Rockfall and Mitigation Study, Los Angeles 
County. 

LC Engineering Group, Inc., September 27, 2009, Engineering Comments on California Coastal 
Commission’s Draft of Scope of Work for Third Party Review, Sweetwater Mesa Development 
Project. 

LC Engineering Group, Inc., October 20, 2009, Structural Analysis and Design: Sweetwater Mesa Rd 
(Sta 26+70 to 75+52.43), 2930 Sweetwater Mesa Road, Parts 1 and 2. 

LC Engineering Group, Inc., January 27, 2010, Structural Analysis and Design: Sweetwater Mesa Rd (Sta 
26+70 to 75+52.43), 2930 Sweetwater Mesa Road. 

LC Engineering Group, Inc., May 3, 2010, Structural Analysis and Design: Sweetwater Mesa Rd (Sta 
26+70 to 75+52.43), 2930 Sweetwater Mesa Road. 

LC Engineering Group, Inc., May 28, 2010, Structural Analysis and Design: Sweetwater Mesa Rd (Sta 
26+70 to 75+52.43), 2930 Sweetwater Mesa Road. 

LC Engineering Group, Inc., November 16, 2010, Mesa Road Improvements From Sta: 26+70 to 
75+53.34, Malibu, Los Angeles County, California (Sheets S-T to S-8). 

Mountain Geology, Inc., September 26, 2006, Report of Limited Engineering Geologic Study, Proposed 
Water Main, Costa del Sol Way to APN 4453-005-038, -091, -037, -092, and -018, County of Los 
Angeles, California. 

Mountain Geology, Inc., May 11, 2007, Report of Engineering Geologic Study – Proposed Custom 
Single-Family Residential Development (APN 4453-005-092, Mulryan). 

Mountain Geology, Inc., May 11, 2007, Report of Engineering Geologic Study – Proposed Custom 
Single-Family Residential Development (APN 4453-005-091, Morleigh). 

Mountain Geology, Inc., May 11, 2007, Report of Engineering Geologic Study – Proposed Custom 
Single-Family Residential Development (APN 4453-005-018, Vera), Electronic Copy. 

Mountain Geology, Inc., May 11, 2007, Report of Engineering Geologic Study – Proposed Custom 
Single-Family Residential Development (APN 4453-005-037, Lunch), Electronic Copy. 

Mountain Geology, Inc., August 28, 2007, Report of Engineering Geologic Study – Proposed Custom 
Single-Family Residential Development (APN 4453-005-038, Ronan). 

Mountain Geology, Inc., December 18, 2007, Addendum Engineering Geologic Report #1 (APN 4453-
005-037, Lunch). 

Mountain Geology, Inc., December 19, 2007, Addendum Engineering Geologic Report #1 (APN 4453-
005-092, Mulryan). 

Mountain Geology, Inc., December 19, 2007, Addendum Engineering Geologic Report #1 (APN 4453-
005-018, Vera). 

Mountain Geology, Inc., December 20, 2007, Addendum Engineering Geologic Report #1 (APN 4453-
005-091, Morleigh). 

Mountain Geology, Inc., July 7, 2008, Addendum Engineering Geologic Report #2 (APN 4453-005-018, 
Vera) – Electronic Reference Copy. 

Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN 4453-005-091, 
Morleigh). 
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Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN 4453-005-092, 
Mulryan). 

Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN 4453-005-037, 
Lunch). 

Mountain Geology, Inc., May 18, 2009, Engineering Geologic Memorandum – Proposed Minor 
Modifications of Grading Plan, Northerly Terminus of Sweetwater Mesa Road. 

Mountain Geology, Inc., April 23, 2010, Supplemental Engineering Geologic Report #1 – Engineering 
Geologic Responses to California Coastal Commission Engineering Geologic, Geotechnical 
Engineering and Civil Engineering Peer Review, APN 4453-005-037, -018, -038, -092, -091 
Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

Mountain Geology, Inc., September 14, 2010, Supplemental Engineering Geologic Report #2 – 
Engineering Geologic Responses to Email from David Schrier and Pat Shires Received on 
September 10, 2010, APN 4453-005-037, -018, -038, -092, -091 Sweetwater Mesa Road, Malibu 
Area, County of Los Angeles, California. 

Mountain Geology, Inc., September 30, 2010, Supplemental Engineering Geologic Report #3 – 
Additional Responses to California Coastal Commission Engineering Geologic, Geotechnical 
Engineering and Civil Engineering Peer Review, APN 4453-005-037, -018, -038, -092, -091 
Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

Mountain Geology, Inc., October 29, 2010, Supplemental Engineering Geologic Report #4 – Additional 
Responses to California Coastal Commission Engineering Geologic, Geotechnical Engineering and 
Civil Engineering Peer Review, APN 4453-005-037, -018, -038, -092, -091 Sweetwater Mesa Road, 
Malibu Area, County of Los Angeles, California. 

Southern California Earthquake Center, June 2002, Recommended Procedures for Implementation of 
DMG Special Publication 117 for Analyzing and Mitigating Landslide Hazards in California. 

Whitson Engineering, January 1, 2008, Revised March 9, 2009, 20’ Driveway to Proposed Single Family 
Residence Plans, Sweetwater Mesa Road, (APN 4453-005-018, Vera). 

Whitson Engineering, March 11, 2009, Driveway, Grading and Drainage Plans for a Single Family 
Residence (APN 4453-005-092, Mulryan). 

Whitson Engineering, March 25, 2009, Driveway, Grading and Drainage Plans for a Single Family 
Residence (APN 4453-005-091, Morleigh). 

Whitson Engineering, April 3, 2009, Driveway, Grading and Drainage Plans for a Single-Family 
Residence (CDP Submittal Not for Construction), (APN 4453-005-037, Lunch). 

Whitson Engineering, April 28, 2009, Contour Grading Exhibit – 2839 Sweetwater Mesa Road (APN 
4453-005-037). 

Whitson Engineering, August 5, 2009, Driveway, Grading and Drainage Plans for a Single-Family 
Residence (CDP Submittal Not for Construction), (APN 4453-005-037, Lunch). 

Whitson Engineering, August 5, 2009, 2851 U Sweetwater Mesa Road: Driveway, Grading and Drainage 
Plans for a Single-Family Residence (APN 4453-005-091, Morleigh). 

Whitson Engineering, August 5, 2009, 2857 U Sweetwater Mesa Road: Driveway, Grading and Drainage 
Plans for a Single-Family Residence (APN 4453-005-092, Mulryan). 

Whitson Engineering, August 5, 2009, 2863 U Sweetwater Mesa Road: Driveway, Grading and Drainage 
Plans for a Single-Family Residence (APN 4453-005-018, Vera). 

Whitson Engineering, October 20, 2009, Sweetwater Mesa Project Summary Analysis Letter, Attn: Leslie 
Ewing of California Coastal Commission. 

Whitson Engineering, October 21, 2009, Sweetwater Mesa Road Improvement Plans from Sta: 26+70 to 
75+53.43. 

Whitson Engineering, November 4, 2009 (Revised), Sweetwater Mesa Road Improvement Plans from 
Sta: 26+70 to 75+53.43. 

Whitson Engineering, May 28, 2010, Sweetwater Mesa Road Improvement Plans from Sta: 26+70 to 
75+53.43 (Site Plans) 
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Whitson Engineering, June 2, 2010, Sweetwater Mesa Road Improvement Plans from Sta: 26+70 to 
75+53.43 (LACFD/CDP Submittal; Not for Construction). 

Whitson Engineering, November 16, 2010 (revised), Plan Set, Sweetwater Mesa Road Improvements 
From STA: 26+70 to 75+53.43, Malibu, Los Angeles County, California. 
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25 January 2011 
 
 
GEOTECHNICAL REVIEW MEMORANDUM 
 
To: Deanna Christensen, Coastal Program Analyst 
From: Mark Johnsson, Staff Geologist 
Re: Sweetwater Mesa Project 
 
 
In connection with the above-referenced project, I have reviewed the documents listed in 
Appendix A. In addition, I have attended numerous meetings and teleconferences among the 
Commission staff, applicants’ consultants, and consultants for the Commission over the past two 
years. I visited the site on 8 April 2009.  
 
Introduction 
To summarize very briefly, the project consists of a lot-line adjustment, the construction of five 
single-family residences, the installation of a water line, and the construction of an access road 
extending from within the City of Malibu, into unincorporated Los Angeles County, and through 
multiple lots to the five proposed residences. This review will include all the proposed project 
elements except the part of the road within the City of Malibu. 
 
The proposed access road within unincorporated Los Angeles County traverses the western side 
of a north-south oriented, sharp-crested ridge. At the City Limits the proposed road is at an 
elevation of approximately 835 feet, roughly 100 feet below, and 300 feet west of, the crest of 
the ridge. The proposed road and the ridgeline rise irregularly to a high point within the project 
area of approximately 1500 feet over a straight-line distance of approximately 0.53 miles. To the 
east of the somewhat meandering ridgeline is a very steep slope, marked by vertical cliffs, 
dropping into Carbon Canyon. To the west, somewhat gentler (but still very steep) slopes 
descend to Sweetwater Canyon. Several drainages extending from both canyons modify these 
steep slopes. 
 
The bedrock making up this ridge is primarily layered sedimentary rocks (conglomerates, 
volcanic breccias, sandstones, siltstones and shales) assigned to The Vaqueros Formation, 
underlain by sandstones of the Sespe Formation. These rocks are broadly folded and lie on the 
east limb of syncline, or downwarp, and so primarily dip to the west. The Vaqueros Formation 
makes up most of the western side of the ridge, and the underlying Sespe Formation makes up 
most of the eastern side of the ridge. This broad structure is interrupted by many minor folds and 
inactive faults. Isolated igneous rocks, known as the Conejo Volcanics, were intruded into the 
sedimentary rocks. 
 



Due to the fact that layered sedimentary rocks of diverse strengths broadly dip in the same 
direction as the slope on the western side of the ridge, this slope has been very susceptible to 
landsliding over recent geologic time. As mapped by Mountain Geology, Inc. (MGI), three large, 
ancient landslides, themselves cut by younger landslides, extend almost the entire distance from 
their headscarps at or near the ridge crest, to the canyon bottom. Evidence, such as the formation 
of soils on the surfaces of these landslides, indicates that they are likely of prehistoric origin. 
None show evidence of recent slope movement. The eastern side of the ridge also is susceptible 
to rockfall and landsliding, but since such slope movement would not threaten the proposed 
development it will not be discussed further. 
 
Following my site visit and review of the 2007-2008 MGI Geological reports, I was willing to 
accept MGI’s interpretation of the bedrock and surficial geology at the site. In response to 
preliminary questions raised by the County of Los Angeles, Department of Public Works, 
Materials and Engineering Division (the County), MGI prepared two sets of addendum reports, 
clarifying details and demonstrating, to my satisfaction, that the proposed building sites for the 
residences can be made stable through appropriate foundation design.  
 
I had concerns, however, with the assumptions and soil strength parameters that CalWest 
Geotechnical Engineers (CalWest) had used in the generation of their slope stability analyses. 
These slope stability analyses would be used to generate the design forces which would apply to 
the construction of a support system for the road. Indeed, even the forces that CalWest generated 
with the suspect soil strength parameters would require a very large engineering effort in the 
form of supporting piles, caissons, and retaining walls. Further, these analyses were performed 
on preliminary grading plans. Accordingly, I asked several times in early summer 2009 for a 
geotechnical review of final grading plans (review of which would allow further evaluation of 
the soil strength values) and for structural calculations and plans for the stabilization system that 
would support the road. The latter would be evaluated by the Commission’s Civil Engineer.  
 
From 7 August until 30 November 2009, I was away from the office on vacation and then 
medical leave. During my absence, additional materials, including the requested structural 
calculations and plans, were delivered to Commission staff. In my absence, review of all aspects 
of the project was assigned to the Commission’s Civil Engineer, Ms. Lesley Ewing. The 
proposed road stabilization system was a complex structural engineering system of a type 
unfamiliar to Ms. Ewing. She concluded that review of such a system required structural 
engineering outside her area of expertise. To obtain the needed expertise for the review of this 
system, the consulting firm Cotton, Shires and Associates (CSA), was hired to assist Staff’s 
review of this project. 
 
CSA’s professional responsibility in accepting this type of review was not simply to accept the 
load values derived by others and check the structural engineering, but also to verify that they 
could stand behind those values (derived through geotechnical engineering, handled in this 
project primarily by CalWest), and the geologic interpretation underlying the geotechnical 
engineering values. Accordingly, CSA essentially went back to the initial point of my review, the 
interpretation of the geology, and performed the review of the engineering geology (geotechnical 
review of final grading plans) that I had asked for before my leave of absence. Their initial report 
of findings was completed on 8 March 2010. Upon my return to duty, I resumed my role in 
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reviewing the applicant’s response to CSA’s review. In mid-January 2011 it was demonstrated to 
my satisfaction that the applicants had demonstrated that all aspects of the proposed project can 
adequately mitigate for the unavoidable geologic hazards at the site. CSA’s 21 January 2011 
report reaches the same conclusion. 
 
In the remainder of this memo, I will concentrate on the two major issues that they identified as 
requiring further evaluation: 1) the interpretation of the extent and nature of the landslides, and 
2) the appropriate soil strength parameters to be used in the slope stability analyses. 
 
 
Nature and extent of landslides 
 
Early in their review of the project, CSA examined aerial photographs and identified a large 
landform centered on the Morleigh parcel as a possible landslide not recognized by MGI. 
Numbering the landslides from south to north, they labeled this landform “Landslide 3.” 
Landslides 1, 2, and 4 had been previously identified by MGI. CSA felt, however, that the limits 
of these slides were poorly constrained. CSA also took the position that, by including the 
headscarps of the landslides as part of the landslide to be avoided, MGI may have been 
recommending an overly conservative design; the headscarp areas have not, by definition, moved 
and may be more easily stabilized than the landslide mass itself. The 8 March 2010 CSA report 
concluded that, “By refining the geologic landslide mapping, it is our preliminary opinion that 
some reductions in the amount and size of the stabilization elements could be realized.” In 
addition, the position of the slide plane for Landslide 2 was poorly constrained. Accordingly, 
CSA recommended additional subsurface exploration in their 8 March 2005 report, consisting of: 
 

• “additional subsurface exploration … along the roadway north of B-9 to 
characterize the subsurface materials along the steep slope” 

 
• “exploratory trenching …in the gently sloping area (possible graben) near the 

proposed Morleigh residence to help determine the presence or absences of 
landsliding” 

 
• “subsurface exploration … downslope of the proposed Lunch residential site … 

to constrain the location of the slide plane in the vicinity of the roadway where 
mitigation elements are to be implemented” 

 
• “additional boring exploration … with the intent of obtaining hand samples of the 

slide plane materials for appropriate laboratory testing, and to further 
constrain the subsurface landslide geometries where only one positive pick on 
the basal shear surface has been obtained.” 

 
The additional trenching, excavation and exploratory boring work was undertaken, as 
recommended by CSA. An additional large diameter borehole (B-38) was logged and several test 
pits at the upper part of the road (near the border with the City of Malibu) and trenches (near the 
proposed Morleigh residence) were excavated and logged. Additional information on the site 
conditions and the slide plane were developed through these field efforts. This work improved 
the geologic site characterization. Most significantly, trenching across the putative graben at the 
head of CSA’s Landslide 3 clearly demonstrated that this feature is not a landslide. 
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Since the terrain at and downslope of the proposed development area is very rugged, it would 
have been difficult for drilling equipment to access to the main portion of the slides. The upper 
slide masses could be well characterized but the rest of the slide mass was characterized only 
through surficial investigations. This would lead to some uncertainty in the slide geometries, 
leading to some issues (discussed in the next section) regarding development of the slope 
stability analyses.  
 
The main focus of the geologic, geotechnical and engineering review has been on the roadway 
since the access road crosses two large landslides (Landslides 1 and 2). The geologic 
characterization of the road easement has provided the information necessary to develop slope 
stability analyses, which in turn will lead to the derivation of the design loads for the structural 
mitigation measures necessary to assure stability of the roadway. 
 
The proposed building sites are placed at or near the ridgelines. Four of the building sites are 
outside the identified slide areas; however, the proposed Lunch residence site is on landslide 
debris associated with Landslide 2. This debris will be removed as part of the site development 
or mitigated by the foundation design for the house. The hummocky terrain identified by CSA as 
a possible landslide (Landslide 3) on the Morleigh site has been shown to be not related to slope 
movement; i.e., CSA’s putative Landslide 3 does not exist. CSA’s review has shown that the five 
proposed building envelopes will be or can be made structurally stable for the proposed 
development. There may be other locations on the property that would be able to support the 
proposed development; but, no analysis of alternative building sites was undertaken. 
 
 
Soil shear strength parameters and slope stability analyses 
 
As noted above, I was not satisfied that CalWest had adequately justified the soil shear strength 
parameters that they used for the ancient landslide slip surfaces in their slope stability analyses. 
The values of cohesion (210 psf) and friction angle (22°) they obtained through direct shear tests 
seemed more typical of landslide debris than for the slide plane itself. CSA came to the same 
conclusion in their review, and recommended that a relatively undisturbed sample of the material 
along the slide plane be obtained and subjected to a torsional ring test and Atterburg Limits 
testing to obtain correlations with shear strengths. From the 8 March 2011 report:  
 

Grab samples should be obtained from the landslide basal shear plane of each 
landslide to be mitigated and Atterberg Limits tests performed on each grab 
sample to obtain correlations with residual shear strengths (Stark, et al., May 
2005). According to the Southern California Earthquake Center, June 2002, 
Recommended Procedures for Implementation of DMG Special Publication 117 
for Analyzing and Mitigating Landslide Hazards in California: “DS testing devices 
can be used to subject a sample to multiple cycles of shearing, which allows an 
estimation of residual strength. Unfortunately, the results may be unconservative 
… and should always be checked against either correlations … or results of ring 
shear testing …”. Consideration should be given to torsional ring shear strength 
testing (fully softened and residual shear strength) of representative basal 
landslide shear plane materials 
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Samples of the slide plane material were taken from boring B-38 and this sample was eventually 
tested The results were as expected by CSA; the torsional ring test yielded a cohesion of 0 psf 
and a friction angle of 9°. The Atterburg Limits correlation method (Stark et al. 2005) yielded a 
cohesion of 150 psf and a friction angle of 9°. 
 
Numerous discussions ensued among CalWest, CSA, and Commission staff. CSA and I felt that 
the results of the torsional ring test and Atterburg Limits correlation were more reasonable values 
for the slide plane, and CalWest continued to feel that these values were too low. Ultimately, it 
was decided that disagreements about the appropriateness of various types of testing and the 
number and nature of samples to be tested could be avoided by using an alternative method to 
arrive at the soil shear strength parameters. After identifying the most critical cross section, 
CalWest would assume that the current landslide geometry had a factor of safety of 1.0, and 
calculate what combination of cohesion and friction angle would yield a factor of safety of 1.0. 
This is a method known as “back-calculation” of the shear strength parameters. Since the 
geometry of the landslide plane was poorly constrained, a range of geometries would be 
considered and the lowest shear strengths would be adopted for the calculation of load factors to 
carry through to the structural engineering phase of the project. 
 
As summarized by CSA in their 21 January 2011 report: 
 

…it was agreed that CalWest would circumvent concerns about the laboratory 
test results by conducting backcalculation analysis on a range of possible 
reasonable landslide geometries (since the downslope geometry was poorly 
constrained by subsurface exploration). A higher cohesion component was 
deemed acceptable for the overall potential failure plane because a landslide 
buttressed by the canyon would have to shear through landslide debris across 
bedding planes and not strictly on a previously sheared surface. For reasonable 
conservatism, a factor of safety of unity (1.0) was utilized for the backcalculation 
of shear strength parameters and CalWest determined a friction angle of 15 
degrees with cohesion of 200 psf for this scenario. These shear strength 
parameters were then used for forward analyses and design of access road 
protection measures.  

 
After much discussion CalWest agreed to adopt these shear strength parameters for both the 
static and pseudostatic (seismic) slope stability analyses. It was found that the same resisting 
forces that were needed to attain a factor of safety of 1.5 would yield a pseudostatic factor of 
safety of 1.1. These resisting forces are those that the structural support system must be designed 
to provide, and were carried forward to the structural engineering phase of the project. The 
Commission’s Staff Civil Engineer has provided a review memorandum evaluating those aspects 
of the project 
 
One final consideration regarding slope stability was the planned placement of excess fill on top 
of Landslide 2. This was desired in order to avoid numerous truck trips and attendant 
environmental, social, and economic impacts. This fill would be placed below the structural 
system stabilizing the road and would have no effect on the stability of the road. Placing fill on 
the upper portions of a landslide will, however, decrease overall stability. To be consistent with 
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section 30253 of the Coastal Act, the Commission must find that the development does not 
“…contribute significantly to erosion, geologic instability, or destruction of the site or 
surrounding area…” CalWest performed slope stability analyses of the Landslide 2 in its current 
and configuration and with 14,000 cy of fill at the location planned for its placement. As 
summarized in CSA’s 21 January 2011 report: 
 

Placement of fill materials upon the upslope portion of an existing landslide could 
potentially have an adverse effect on global slope stability. Therefore, we 
recommended that CalWest perform appropriate slope stability analysis to 
evaluate the effect of fill placement on the landslide. CalWest has now analyzed 
the largest of the three areas and indicates that the stability of the slope below 
the protective measures will not be significantly adversely impacted (relative 
negative impact of on the order of 1 to 3 percent).  

 
 
Rock Fall Hazard on Vera Parcel 
 
MGI identified an area on the Vera parcel, below the residence and above a section of the access 
road, where a very steep slope presents a rock fall hazard to vehicles traversing the access road. 
This hazard was evaluated by Kane Geotech, Inc., in a report dated 15 October 2007. They 
provided three options to mitigate the hazard: 1) Roadway relocation, 2) A 1500 ft-ton mitigation 
system (essentially a barrier at the road edge), or 3) A slope stabilization system (wire mesh). 
 
 
Stability of Proposed Water Line 
 
Also proposed is a 7800 foot water line extension north of the project to tie into existing water 
main at Costa Del Sol Way to the north. The line and its access road would, like most of the 
building sites, lie on stable bedrock and should not be subject to slope instability. This was 
confirmed by CSA in the field. 
 
 
 
 
 
Conclusion and Recommendations 
 
During this review, no analysis was undertaken to determine if risks could be reduced through 
hazard avoidance through alternate road easements or building sites. Rather, the focus has been 
on the accurate determination of the forces needed to attain the desired factor of safety for the 
proposed development location given the site conditions. After an unusually thorough review, 
including the extensive use of outside consultants, I feel that I can recommend the adoption of 
the geologic interpretation summarized in CSA’s 21 January 2011 report, as well as the resistant 
forces calculated through CalWest’s final slope stability analyses. The Commission’s Civil 
Engineer has provided an evaluation of whether these forces are appropriately used to fully 
mitigate the hazard through structural design. I have reviewed her memorandum, and I am in 
agreement with her recommendation regarding special conditions. In addition, I would 
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recommend a special condition that the rockfall hazard on the Vera parcel be mitigated by 
adopting one of the options in the Kane Geotechnical report dated 15 October 2007 and all 
recommendations associated with that option be implemented. 
 
I hope that this review is helpful. Please do not hesitate to contact me with any further questions. 
 
 
Sincerely, 

 
Mark Johnsson, Ph.D., CEG, CHG 
Staff Geologist 

Sweetwater Mesa Project page 7 25 January 2011  
 



APPENDIX A: Reviewed Documents and Drawings 
 
 
CalWest Geotechnical Engineering Consultants, May 25, 2007, Geotechnical Engineering 

Report, Proposed Custom Single-Family Residential Development, APN 4453-005-037 
(Lunch), Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, May 25, 2007, Geotechnical Engineering 
Report, Proposed Custom Single-Family Residential Development, APN 4453-005-018 
(Vera), Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, June 1, 2007, Geotechnical Engineering 
Report, Proposed Custom Single-Family Residential Development, APN 4453-005-092 
(Mulryan), Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, June 4, 2007, Geotechnical Engineering 
Report, Proposed Custom Single-Family Residential Development, APN 4453-005-091 
(Morleigh), Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, October 2, 2007, Geotechnical Engineering 
Report, Proposed Custom Single-Family Residential Development, APN 4453-005-038 
(Ronan), Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 20, 2007, Geotechnical Engineering 
Addendum Report, APN 4453-005-018 (Vera), Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 27, 2007, Geotechnical Engineering 
Addendum Report, APN 4453-005-037 (Lunch), Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 28, 2007, Geotechnical Engineering 
Addendum Report, APN 4453-005-091 (Morleigh), Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 28, 2007, Geotechnical Engineering 
Addendum Report, APN 4453-005-092 (Mulryan), Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, July 14, 2008, Addendum Geotechnical 
Engineering Report #2, Response to the County of Los Angeles Department of Public 
Works, Geotechnical and Material Engineering Division, Soils Engineering Review Sheet 
Miscellaneous Application No 0706150005. 

CalWest Geotechnical Engineering Consultants, July 22, 2008, Addendum Geotechnical 
Engineering Report #2, Response to the County of Los Angeles Department of Public 
Works, Geotechnical and Material Engineering Division, Soils Engineering Review Sheet 
Miscellaneous Application No 0706150004. 

CalWest Geotechnical Engineering Consultants, July 23, 2008, Addendum Geotechnical 
Engineering Report #2, Response to the County of Los Angeles Department of Public 
Works, Geotechnical and Material Engineering Division, Soils Engineering Review Sheet 
Miscellaneous Application No 0706150004. 

CalWest Geotechnical Engineering Consultants, May 1, 2009, Geotechnical Sections and 
Geologic Map, APN 4453-005-018. 

CalWest Geotechnical Engineering Consultants, May 15, 2009, Geotechnical Engineering 
Supplemental Report, Proposed Compacted “Non-Structural” Fill Areas (Mulryan). 

CalWest Geotechnical Engineering Consultants, July 7, 2009, Geotechnical Engineering Letter 
II. 
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CalWest Geotechnical Engineering Consultants, July 28, 2009, Geotechnical Engineering 
Letter, Preliminary Grading Plan Review, Proposed Single-Family Residential 
Development, Malibu Area, County of Los Angeles. 

CalWest Geotechnical Engineering Consultants, May 3, 2010, Supplemental Geotechnical 
Engineering Letter #1, Additional Clarification of Design Recommendations and Response 
to California Coastal Commission Review Prepared by Cotton, Shires and Associates, Inc., 
Proposed Extension of Sweetwater Mesa Road, Malibu Area, County of Los Angeles, 
California. 

CalWest Geotechnical Engineering Consultants, September 13, 2010, Supplemental 
Geotechnical Engineering Letter #2, Clarification to E-Mail From David Schrier 
(dschrier@cottonshires.com) Sent Friday, September 10, 2010 5:54 PM on Behalf of The 
California Coastal Commission, Proposed Extension of Sweetwater Mesa Road, Malibu 
Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, September 30, 2010, Supplemental 
Geotechnical Engineering Letter #3, Additional Comments, Clarification and Response to 
Items Discussed at the Meeting Held at The California Coastal Commission on September 
15, 2010; Proposed Extension of Sweetwater Mesa Road, Malibu Area, County of Los 
Angeles, California. 

CalWest Geotechnical Engineering Consultants, October 13, 2010, Addendum to Supplemental 
Geotechnical Engineering Letter #3 dated September 30,2010, Additional Comments, 
Clarification and Response to Items Discussed at the Meeting Held at The California 
Coastal Commission on September 15, 2010; Proposed Extension of Sweetwater Mesa 
Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 1, 2010, Supplemental 
Geotechnical Engineering Letter #4, Response to Items Discussed Within the 
Memorandum Prepared by Cotton, Shires and Associates, Dated October 26, 2010 
(included in Appendix A), Proposed Extension of Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 8, 2010, Supplemental 
Geotechnical Engineering Letter #5, Response to Discussion Items at The California 
Coastal Commission Meeting in San Francisco on November 2, 2010 Regarding  
Sweetwater Mesa Road Extension, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 11, 2010, Supplemental 
Geotechnical Engineering Letter #6, Proposed Staging Area, Compacted “Non-Structural” 
Fill, Sweetwater Mesa Road Extension, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 15, 2010, Supplemental 
Geotechnical Engineering Letter #7, Clarification of Design Loads for the Sweetwater Mesa 
Road Extension, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 20, 2010, RE: Draft report by Cotton 
Shires & Associates, Inc. dated December 17, 2010. 

CalWest Geotechnical Engineering Consultants, December 27, 2010, Supplemental 
Geotechnical Engineering Letter #8, Additional Comments and Clarification of Stability 
Analysis and Geotechnical Design Load Criteria, Sweetwater Mesa Road Extension, Malibu 
Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, January 17, 2011, Supplemental Geotechnical 
Engineering Letter #9, Additional Comments and Clarification of Stability Analysis and 
Geotechnical Design Load Criteria, Sweetwater Mesa Road Extension, Malibu Area, 
County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, January 20, 2011, Supplemental Geotechnical 
Engineering Letter #8 (Revised), Additional Comments and Clarification of Stability Analysis 
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and Geotechnical Design Load Criteria, Sweetwater Mesa Road Extension, Malibu Area, 
County of Los Angeles, California. 

Czerniak, E. 1957. “Resistance to Overturning of Single, Short Piles, in the Journal of the 
Structural Division, Proceedings of the American Society of Civil Engineers, Paper 1188, 
1188-1 – 1188-25. 

Cotton, Shires and Associates, Inc., March 8, 2010, Summary of Findings – Civil and 
Geotechnical Engineering and Engineering Geologic Peer Review Services, Sweetwater 
Mesa Development Project, Malibu, California. 

Cotton, Shires and Associates, Inc., January 21, 2011, January 2011 Summary of Findings – 
Civil and Geotechnical Engineering and Engineering Geologic Peer Review Services, 
Sweetwater Mesa Development Project, Malibu, California. 

County of Los Angeles, Dept of Public Works, Geotechnical and Materials Engineering Division, 
October 27, 2008, Soils Engineering Review Sheet, Review of Conceptual Design Pad for 
Single Family Residence and Access Road. 

Hohbach-Lewin, Inc. Structural Engineers, December 6, 2010, Memo: Sweetwater Mesa 
Development Project – Civil and Geotechnical Engineering and Engineering Geological 
Peer Review. 

Hohbach-Lewin, Inc. Structural Engineers, January 10, 2011, Memo: Sweetwater Mesa Road 
Extension Subject: Supplemental Geotechnical Letter #8, Additional comments and 
clarifications of Stability Analysis and Geotechnical Design Load Criteria. 

Kane Geotechnical, October 15, 2007, Sweetwater Mesa Rockfall and Mitigation Study, Los 
Angeles County. 

LC Engineering Group, Inc., September 27, 2009, Engineering Comments on California Coastal 
Commission’s Draft of Scope of Work for Third Party Review, Sweetwater Mesa 
Development Project. 

LC Engineering Group, Inc., October 20, 2009, Structural Analysis and Design: Sweetwater 
Mesa Rd (Sta 26+70 to 75+52.43), 2930 Sweetwater Mesa Road, Parts 1 and 2. 

LC Engineering Group, Inc., January 27, 2010, Structural Analysis and Design: Sweetwater 
Mesa Rd (Sta 26+70 to 75+52.43), 2930 Sweetwater Mesa Road. 

LC Engineering Group, Inc., May 3, 2010, Structural Analysis and Design: Sweetwater Mesa Rd 
(Sta 26+70 to 75+52.43), 2930 Sweetwater Mesa Road. 

LC Engineering Group, Inc., May 28, 2010, Structural Analysis and Design: Sweetwater Mesa 
Rd (Sta 26+70 to 75+52.43), 2930 Sweetwater Mesa Road. 

LC Engineering Group, Inc., November 16, 2010, Mesa Road Improvements From Sta: 26+70 
to 75+53.34, Malibu, Los Angeles County, California (Sheets S-T to S-8). 

Mountain Geology, Inc., September 26, 2006, Report of Limited Engineering Geologic Study, 
Proposed Water Main, Costa del Sol Way to APN 4453-005-038, -091, -037, -092, and -
018, County of Los Angeles, California. 

Mountain Geology, Inc., May 11, 2007, Report of Engineering Geologic Study – Proposed 
Custom Single-Family Residential Development (APN 4453-005-092, Mulryan). 

Mountain Geology, Inc., May 11, 2007, Report of Engineering Geologic Study – Proposed 
Custom Single-Family Residential Development (APN 4453-005-091, Morleigh). 

Mountain Geology, Inc., May 11, 2007, Report of Engineering Geologic Study – Proposed 
Custom Single-Family Residential Development (APN 4453-005-018, Vera), Electronic 
Copy. 

Mountain Geology, Inc., May 11, 2007, Report of Engineering Geologic Study – Proposed 
Custom Single-Family Residential Development (APN 4453-005-037, Lunch), Electronic 
Copy. 

Mountain Geology, Inc., August 28, 2007, Report of Engineering Geologic Study – Proposed 
Custom Single-Family Residential Development (APN 4453-005-038, Ronan). 
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Mountain Geology, Inc., December 18, 2007, Addendum Engineering Geologic Report #1 (APN 
4453-005-037, Lunch). 

Mountain Geology, Inc., December 19, 2007, Addendum Engineering Geologic Report #1 (APN 
4453-005-092, Mulryan). 

Mountain Geology, Inc., December 19, 2007, Addendum Engineering Geologic Report #1 (APN 
4453-005-018, Vera). 

Mountain Geology, Inc., December 20, 2007, Addendum Engineering Geologic Report #1 (APN 
4453-005-091, Morleigh). 

Mountain Geology, Inc., July 7, 2008, Addendum Engineering Geologic Report #2 (APN 4453-
005-018, Vera) – Electronic Reference Copy. 

Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN 4453-
005-091, Morleigh). 

Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN 4453-
005-092, Mulryan). 

Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN 4453-
005-037, Lunch). 

Mountain Geology, Inc., May 18, 2009, Engineering Geologic Memorandum – Proposed Minor 
Modifications of Grading Plan, Northerly Terminus of Sweetwater Mesa Road. 

Mountain Geology, Inc., April 23, 2010, Supplemental Engineering Geologic Report #1 – 
Engineering Geologic Responses to California Coastal Commission Engineering Geologic, 
Geotechnical Engineering and Civil Engineering Peer Review, APN 4453-005-037, -018, -
038, -092, -091 Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

Mountain Geology, Inc., September 14, 2010, Supplemental Engineering Geologic Report #2 – 
Engineering Geologic Responses to Email from David Schrier and Pat Shires Received on 
September 10, 2010, APN 4453-005-037, -018, -038, -092, -091 Sweetwater Mesa Road, 
Malibu Area, County of Los Angeles, California. 

Mountain Geology, Inc., September 30, 2010, Supplemental Engineering Geologic Report #3 – 
Additional Responses to California Coastal Commission Engineering Geologic, 
Geotechnical Engineering and Civil Engineering Peer Review, APN 4453-005-037, -018, -
038, -092, -091 Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

Mountain Geology, Inc., October 29, 2010, Supplemental Engineering Geologic Report #4 – 
Additional Responses to California Coastal Commission Engineering Geologic, 
Geotechnical Engineering and Civil Engineering Peer Review, APN 4453-005-037, -018, -
038, -092, -091 Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

Southern California Earthquake Center, June 2002, Recommended Procedures for 
Implementation of DMG Special Publication 117 for Analyzing and Mitigating Landslide 
Hazards in California. 

Whitson Engineering, January 1, 2008, Revised March 9, 2009, 20’ Driveway to Proposed 
Single Family Residence Plans, Sweetwater Mesa Road, (APN 4453-005-018, Vera). 

Whitson Engineering, March 11, 2009, Driveway, Grading and Drainage Plans for a Single 
Family Residence (APN 4453-005-092, Mulryan). 

Whitson Engineering, March 25, 2009, Driveway, Grading and Drainage Plans for a Single 
Family Residence (APN 4453-005-091, Morleigh). 

Whitson Engineering, April 3, 2009, Driveway, Grading and Drainage Plans for a Single-Family 
Residence (CDP Submittal Not for Construction), (APN 4453-005-037, Lunch). 

Whitson Engineering, April 28, 2009, Contour Grading Exhibit – 2839 Sweetwater Mesa Road 
(APN 4453-005-037). 

Whitson Engineering, August 5, 2009, Driveway, Grading and Drainage Plans for a Single-
Family Residence (CDP Submittal Not for Construction), (APN 4453-005-037, Lunch). 

Whitson Engineering, August 5, 2009, 2851 U Sweetwater Mesa Road: Driveway, Grading and 
Drainage Plans for a Single-Family Residence (APN 4453-005-091, Morleigh). 
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Whitson Engineering, August 5, 2009, 2857 U Sweetwater Mesa Road: Driveway, Grading and 
Drainage Plans for a Single-Family Residence (APN 4453-005-092, Mulryan). 

Whitson Engineering, August 5, 2009, 2863 U Sweetwater Mesa Road: Driveway, Grading and 
Drainage Plans for a Single-Family Residence (APN 4453-005-018, Vera). 

Whitson Engineering, October 20, 2009, Sweetwater Mesa Project Summary Analysis Letter, 
Attn: Leslie Ewing of California Coastal Commission. 

Whitson Engineering, October 21, 2009, Sweetwater Mesa Road Improvement Plans from Sta: 
26+70 to 75+53.43. 

Whitson Engineering, November 4, 2009 (Revised), Sweetwater Mesa Road Improvement 
Plans from Sta: 26+70 to 75+53.43. 

Whitson Engineering, May 28, 2010, Sweetwater Mesa Road Improvement Plans from Sta: 
26+70 to 75+53.43 (Site Plans) 

Whitson Engineering, June 2, 2010, Sweetwater Mesa Road Improvement Plans from Sta: 
26+70 to 75+53.43 (LACFD/CDP Submittal; Not for Construction). 

Whitson Engineering, November 16, 2010 (revised), Plan Set, Sweetwater Mesa Road 
Improvements From STA: 26+70 to 75+53.43, Malibu, Los Angeles County, California. 
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April 27, 2015 
 
TO:  Jacqueline Blaugrund, Coastal Program Analyst 
  
FROM:  Lesley Ewing, Sr. Coastal Engineer 

       
SUBJECT: Updated Engineering Review of the Sweetwater Mesa Project 
 
 
Through a multi-year review, between 2009 and 2015, I have gained familiarity with the 
engineering constraints associated with the property proposed for development through the 
most recent version of the “Sweetwater Mesa Project”.  The current design, as proposed, 
includes many of the same elements as the initial project (access road, driveways and building 
pads), although the layouts and configurations have been modified to concentrate the proposed 
development closer to the main access road. Attachment 1 includes the full list of documents 
that I have reviewed from 2009 to 2015. My review of the current proposal builds upon analyses 
of the previous permit application submittals, a site visit on 28 January 2010 and examination of 
the reports noted below, submitted in support of the current application.   
 
In addition to reviewing the submitted materials, and visiting the site, I have participated in 
numerous conference calls and meetings with staff, technical consultants, and the applicants’ 
consultants concerning this proposed project. 
 

• Proposed Access and Single Family Residence Improvement Plans, Whitson Engineers 
Lot 1, (5 sheets, March 12, 2015); Lot 2 (6 sheets, March 12, 2015);  Lot 3, (5 sheets, 
March 12, 2015); Lot 5 (4 sheets, March12, 2015); Overall Stats Sheets, Lots 1, 2, 3, 4, 
and 5 (2 sheets, March 12, 2015) 

 
• Pile Exhibits, LC Engineers (12 sheets, February 13, 2015) 

 
• Sweetwater Mesa Rockfall Hazard and Mitigation Study, Kane GeoTech, Inc., dated 

October 2007;  
 

• Update Geotechnical Engineering Report, CalWest Geotechnical Consulting Engineers, 
Mulryan Properties LLLP (January 29, 2015), Morleigh Properties LLLP (January 30, 
2015), Vera Properties LLLP ( January 28, 2015), Lunch Properties LLLP (February 2, 
2015), Ronan Properties LLLP (February 3, 2015);  

 
• Report of Update Engineering Geologic Study, Land Phases, Inc., Mulryan Properties 

LLLP (January 27, 2015), Morleigh Properties LLLP (January 27, 2015), Vera Properties 
LLLP ( January 27, 2015), Lunch Properties LLLP (January 27, 2015), Ronan Properties 
LLLP (January 27, 2015)  
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This property presents several inherent conditions that are considered hazardous to 
development.  The property is in rugged terrain with steep slopes, rock fall situations and 
identified land slide areas.  These hazards were fairly well identified during reviews of the 
previous development proposals.   After an earlier evaluation of several significant project 
modifications, and detailed review of both conceptual and preliminary engineering plans for the 
project that was eventually brought forth as the preferred alternative, it was possible to conclude 
that these previously proposed design features could allow for then-proposed “development to 
be undertaken in a manner that would minimize risks from the identified hazards”. (Memo: 
“Engineering Review of the Sweetwater Mesa Project”, January 24, 2011, from Lesley Ewing to 
Deanna Christensen and Jack Ainsworth).  This analysis was limited at the time by the inflexible 
lot line conditions that underpinned and restricted options for development. The currently 
provided lot lines allow for site development options that can avoid some of the more hazardous 
portions of this property. However, even with the modifications to the development envelop, total 
avoidance of hazardous areas is not possible. 
 
The project proposed to achieve an industry-accepted level of safety through the use of cut and 
fill slopes, retaining walls, rock fall controls, berms and deep pile supported foundations.  Aside 
from the berm, some versions of these design features were recommended for the earlier 
project submittals.  The submitted material outlines the conceptual plans for the proposed 
development but no detailed engineering plans or supporting engineering calculations have 
been provided.  Engineering review for purposes of a coastal development permit often can rely 
upon conceptual plans and preliminary engineering design.  However, due to the level of hazard 
and the extra-ordinary measures that were being proposed to minimize site hazards, it was 
necessary, in the previous development review, for the applicant to provide engineering details 
for the piles, the fill slopes and some other stabilization measures to ensure that an acceptable 
level of site hazard minimization could achieved.  With that detailed engineering design 
information, the previous engineering review was able to provide some targeted directions on 
the proposed design, such as recommendations that often are not provided to applicants until 
the plans undergo detailed review in the plan check phase of local government review.   
 
The current proposal for development has been modified to avoid the areas of highest hazard 
concern that necessitated the previous detailed analysis of the engineering plans.  With those 
modifications, the extra-ordinary engineering designs can be avoided and the engineering 
submittal does not need to include the level of detail that was provided earlier.  The types of 
stabilization measures that are proposed for this development are used frequently for the 
hazards that are of concern for the currently proposed development area and they can be 
expected to provide an adequate level of site stability through routine design modifications such 
as pile length, diameter and density of reinforcing steel or through properly keyed and drained 
fill slopes, and properly embedded retaining walls.  Attention to these design considerations is 
critical to the project, but these design details will not alter the coastal resource impacts from the 
proposed development.   
 
With attention to engineering design and adherence to the LA County Building Code, the 
proposed project should be able to assure stability and structural integrity to a reasonable 
degree and to minimize risks to life and property, consistent with Coastal Act section 30253. 
  



Attachment 1: Reviewed Documents and Drawings 
 
Documents and Drawings: 
 
CalWest Geotechnical Engineering Consultants, May 25, 2007, Geotechnical Engineering 

Report, Proposed Custom Single-Family Residential Development, APN 4453-005-037 
(Lunch), Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, May 25, 2007, Geotechnical Engineering 
Report, Proposed Custom Single-Family Residential Development, APN 4453-005-018 
(Vera), Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, June 1, 2007, Geotechnical Engineering 
Report, Proposed Custom Single-Family Residential Development, APN 4453-005-092 
(Mulryan), Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, June 4, 2007, Geotechnical Engineering 
Report, Proposed Custom Single-Family Residential Development, APN 4453-005-091 
(Morleigh), Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, October 2, 2007, Geotechnical Engineering 
Report, Proposed Custom Single-Family Residential Development, APN 4453-005-038 
(Ronan), Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 20, 2007, Geotechnical Engineering 
Addendum Report, APN 4453-005-018 (Vera), Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 27, 2007, Geotechnical Engineering 
Addendum Report, APN 4453-005-037 (Lunch), Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 28, 2007, Geotechnical Engineering 
Addendum Report, APN 4453-005-091 (Morleigh), Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 28, 2007, Geotechnical Engineering 
Addendum Report, APN 4453-005-092 (Mulryan), Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, July 14, 2008, Addendum Geotechnical 
Engineering Report #2, Response to the County of Los Angeles Department of Public 
Works, Geotechnical and Material Engineering Division, Soils Engineering Review Sheet 
Miscellaneous Application No 0706150005. 

CalWest Geotechnical Engineering Consultants, July 22, 2008, Addendum Geotechnical 
Engineering Report #2, Response to the County of Los Angeles Department of Public 
Works, Geotechnical and Material Engineering Division, Soils Engineering Review Sheet 
Miscellaneous Application No 0706150004. 

CalWest Geotechnical Engineering Consultants, July 23, 2008, Addendum Geotechnical 
Engineering Report #2, Response to the County of Los Angeles Department of Public 
Works, Geotechnical and Material Engineering Division, Soils Engineering Review Sheet 
Miscellaneous Application No 0706150004. 

CalWest Geotechnical Engineering Consultants, May 1, 2009, Geotechnical Sections and 
Geologic Map, APN 4453-005-018. 

CalWest Geotechnical Engineering Consultants, May 15, 2009, Geotechnical Engineering 
Supplemental Report, Proposed Compacted “Non-Structural” Fill Areas (Mulryan). 

CalWest Geotechnical Engineering Consultants, July 7, 2009, Geotechnical Engineering Letter 
II. 



CalWest Geotechnical Engineering Consultants, July 28, 2009, Geotechnical Engineering 
Letter, Preliminary Grading Plan Review, Proposed Single-Family Residential 
Development, Malibu Area, County of Los Angeles. 

CalWest Geotechnical Engineering Consultants, May 3, 2010, Supplemental Geotechnical 
Engineering Letter #1, Additional Clarification of Design Recommendations and Response 
to California Coastal Commission Review Prepared by Cotton, Shires and Associates, Inc., 
Proposed Extension of Sweetwater Mesa Road, Malibu Area, County of Los Angeles, 
California. 

CalWest Geotechnical Engineering Consultants, September 13, 2010, Supplemental 
Geotechnical Engineering Letter #2, Clarification to E-Mail From David Schrier 
(dschrier@cottonshires.com) Sent Friday, September 10, 2010 5:54 PM on Behalf of The 
California Coastal Commission, Proposed Extension of Sweetwater Mesa Road, Malibu 
Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, September 30, 2010, Supplemental 
Geotechnical Engineering Letter #3, Additional Comments, Clarification and Response to 
Items Discussed at the Meeting Held at The California Coastal Commission on September 
15, 2010; Proposed Extension of Sweetwater Mesa Road, Malibu Area, County of Los 
Angeles, California. 

CalWest Geotechnical Engineering Consultants, October 13, 2010, Addendum to Supplemental 
Geotechnical Engineering Letter #3 dated September 30,2010, Additional Comments, 
Clarification and Response to Items Discussed at the Meeting Held at The California 
Coastal Commission on September 15, 2010; Proposed Extension of Sweetwater Mesa 
Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 1, 2010, Supplemental 
Geotechnical Engineering Letter #4, Response to Items Discussed Within the 
Memorandum Prepared by Cotton, Shires and Associates, Dated October 26, 2010 
(included in Appendix A), Proposed Extension of Sweetwater Mesa Road, Malibu Area, 
County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 8, 2010, Supplemental 
Geotechnical Engineering Letter #5, Response to Discussion Items at The California 
Coastal Commission Meeting in San Francisco on November 2, 2010 Regarding  
Sweetwater Mesa Road Extension, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 11, 2010, Supplemental 
Geotechnical Engineering Letter #6, Proposed Staging Area, Compacted “Non-Structural” 
Fill, Sweetwater Mesa Road Extension, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 15, 2010, Supplemental 
Geotechnical Engineering Letter #7, Clarification of Design Loads for the Sweetwater Mesa 
Road Extension, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 20, 2010, RE: Draft report by Cotton 
Shires & Associates, Inc. dated December 17, 2010. 

CalWest Geotechnical Engineering Consultants, December 27, 2010, Supplemental 
Geotechnical Engineering Letter #8, Additional Comments and Clarification of Stability 
Analysis and Geotechnical Design Load Criteria, Sweetwater Mesa Road Extension, Malibu 
Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, January 17, 2011, Supplemental Geotechnical 
Engineering Letter #9, Additional Comments and Clarification of Stability Analysis and 
Geotechnical Design Load Criteria, Sweetwater Mesa Road Extension, Malibu Area, 
County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, January 20, 2011, Supplemental Geotechnical 
Engineering Letter #8 (Revised), Additional Comments and Clarification of Stability Analysis 

mailto:dschrier@cottonshires.com


and Geotechnical Design Load Criteria, Sweetwater Mesa Road Extension, Malibu Area, 
County of Los Angeles, California. 

Czerniak, E. 1957. “Resistance to Overturning of Single, Short Piles, in the Journal of the 
Structural Division, Proceedings of the American Society of Civil Engineers, Paper 1188, 
1188-1 – 1188-25. 

Cotton, Shires and Associates, Inc., March 8, 2010, Summary of Findings – Civil and 
Geotechnical Engineering and Engineering Geologic Peer Review Services, Sweetwater 
Mesa Development Project, Malibu, California. 

Cotton, Shires and Associates, Inc., January 21, 2011, January 2011 Summary of Findings – 
Civil and Geotechnical Engineering and Engineering Geologic Peer Review Services, 
Sweetwater Mesa Development Project, Malibu, California. 

County of Los Angeles, Dept of Public Works, Geotechnical and Materials Engineering Division, 
October 27, 2008, Soils Engineering Review Sheet, Review of Conceptual Design Pad for 
Single Family Residence and Access Road. 

Hohbach-Lewin, Inc. Structural Engineers, December 6, 2010, Memo: Sweetwater Mesa 
Development Project – Civil and Geotechnical Engineering and Engineering Geological 
Peer Review. 

Hohbach-Lewin, Inc. Structural Engineers, January 10, 2011, Memo: Sweetwater Mesa Road 
Extension Subject: Supplemental Geotechnical Letter #8, Additional comments and 
clarifications of Stability Analysis and Geotechnical Design Load Criteria. 

Kane Geotechnical, October 15, 2007, Sweetwater Mesa Rockfall and Mitigation Study, Los 
Angeles County. 

LC Engineering Group, Inc., September 27, 2009, Engineering Comments on California Coastal 
Commission’s Draft of Scope of Work for Third Party Review, Sweetwater Mesa 
Development Project. 

LC Engineering Group, Inc., October 20, 2009, Structural Analysis and Design: Sweetwater 
Mesa Rd (Sta 26+70 to 75+52.43), 2930 Sweetwater Mesa Road, Parts 1 and 2. 

LC Engineering Group, Inc., January 27, 2010, Structural Analysis and Design: Sweetwater 
Mesa Rd (Sta 26+70 to 75+52.43), 2930 Sweetwater Mesa Road. 

LC Engineering Group, Inc., May 3, 2010, Structural Analysis and Design: Sweetwater Mesa Rd 
(Sta 26+70 to 75+52.43), 2930 Sweetwater Mesa Road. 

LC Engineering Group, Inc., May 28, 2010, Structural Analysis and Design: Sweetwater Mesa 
Rd (Sta 26+70 to 75+52.43), 2930 Sweetwater Mesa Road. 

LC Engineering Group, Inc., November 16, 2010, Mesa Road Improvements from Sta: 26+70 to 
75+53.34, Malibu, Los Angeles County, California (Sheets S-T to S-8). 

Mountain Geology, Inc., September 26, 2006, Report of Limited Engineering Geologic Study, 
Proposed Water Main, Costa del Sol Way to APN 4453-005-038, -091, -037, -092, and -
018, County of Los Angeles, California. 

Mountain Geology, Inc., May 11, 2007, Report of Engineering Geologic Study – Proposed 
Custom Single-Family Residential Development (APN 4453-005-092, Mulryan). 

Mountain Geology, Inc., May 11, 2007, Report of Engineering Geologic Study – Proposed 
Custom Single-Family Residential Development (APN 4453-005-091, Morleigh). 

Mountain Geology, Inc., May 11, 2007, Report of Engineering Geologic Study – Proposed 
Custom Single-Family Residential Development (APN 4453-005-018, Vera), Electronic 
Copy. 

Mountain Geology, Inc., May 11, 2007, Report of Engineering Geologic Study – Proposed 
Custom Single-Family Residential Development (APN 4453-005-037, Lunch), Electronic 
Copy. 

Mountain Geology, Inc., August 28, 2007, Report of Engineering Geologic Study – Proposed 
Custom Single-Family Residential Development (APN 4453-005-038, Ronan). 



Mountain Geology, Inc., December 18, 2007, Addendum Engineering Geologic Report #1 (APN 
4453-005-037, Lunch). 

Mountain Geology, Inc., December 19, 2007, Addendum Engineering Geologic Report #1 (APN 
4453-005-092, Mulryan). 

Mountain Geology, Inc., December 19, 2007, Addendum Engineering Geologic Report #1 (APN 
4453-005-018, Vera). 

Mountain Geology, Inc., December 20, 2007, Addendum Engineering Geologic Report #1 (APN 
4453-005-091, Morleigh). 

Mountain Geology, Inc., July 7, 2008, Addendum Engineering Geologic Report #2 (APN 4453-
005-018, Vera) – Electronic Reference Copy. 

Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN 4453-
005-091, Morleigh). 

Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN 4453-
005-092, Mulryan). 

Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN 4453-
005-037, Lunch). 

Mountain Geology, Inc., May 18, 2009, Engineering Geologic Memorandum – Proposed Minor 
Modifications of Grading Plan, Northerly Terminus of Sweetwater Mesa Road. 

Mountain Geology, Inc., April 23, 2010, Supplemental Engineering Geologic Report #1 – 
Engineering Geologic Responses to California Coastal Commission Engineering Geologic, 
Geotechnical Engineering and Civil Engineering Peer Review, APN 4453-005-037, -018, -
038, -092, -091 Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

Mountain Geology, Inc., September 14, 2010, Supplemental Engineering Geologic Report #2 – 
Engineering Geologic Responses to Email from David Schrier and Pat Shires Received on 
September 10, 2010, APN 4453-005-037, -018, -038, -092, -091 Sweetwater Mesa Road, 
Malibu Area, County of Los Angeles, California. 

Mountain Geology, Inc., September 30, 2010, Supplemental Engineering Geologic Report #3 – 
Additional Responses to California Coastal Commission Engineering Geologic, 
Geotechnical Engineering and Civil Engineering Peer Review, APN 4453-005-037, -018, -
038, -092, -091 Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

Mountain Geology, Inc., October 29, 2010, Supplemental Engineering Geologic Report #4 – 
Additional Responses to California Coastal Commission Engineering Geologic, 
Geotechnical Engineering and Civil Engineering Peer Review, APN 4453-005-037, -018, -
038, -092, -091 Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

Southern California Earthquake Center, June 2002, Recommended Procedures for 
Implementation of DMG Special Publication 117 for Analyzing and Mitigating Landslide 
Hazards in California. 

Whitson Engineering, January 1, 2008, Revised March 9, 2009, 20’ Driveway to Proposed 
Single Family Residence Plans, Sweetwater Mesa Road, (APN 4453-005-018, Vera). 

Whitson Engineering, March 11, 2009, Driveway, Grading and Drainage Plans for a Single 
Family Residence (APN 4453-005-092, Mulryan). 

Whitson Engineering, March 25, 2009, Driveway, Grading and Drainage Plans for a Single 
Family Residence (APN 4453-005-091, Morleigh). 

Whitson Engineering, April 3, 2009, Driveway, Grading and Drainage Plans for a Single-Family 
Residence (CDP Submittal Not for Construction), (APN 4453-005-037, Lunch). 

Whitson Engineering, April 28, 2009, Contour Grading Exhibit – 2839 Sweetwater Mesa Road 
(APN 4453-005-037). 

Whitson Engineering, August 5, 2009, Driveway, Grading and Drainage Plans for a Single-
Family Residence (CDP Submittal Not for Construction), (APN 4453-005-037, Lunch). 

Whitson Engineering, August 5, 2009, 2851 U Sweetwater Mesa Road: Driveway, Grading and 
Drainage Plans for a Single-Family Residence (APN 4453-005-091, Morleigh). 



Whitson Engineering, August 5, 2009, 2857 U Sweetwater Mesa Road: Driveway, Grading and 
Drainage Plans for a Single-Family Residence (APN 4453-005-092, Mulryan). 

Whitson Engineering, August 5, 2009, 2863 U Sweetwater Mesa Road: Driveway, Grading and 
Drainage Plans for a Single-Family Residence (APN 4453-005-018, Vera). 

Whitson Engineering, October 20, 2009, Sweetwater Mesa Project Summary Analysis Letter, 
Attn: Leslie Ewing of California Coastal Commission. 

Whitson Engineering, October 21, 2009, Sweetwater Mesa Road Improvement Plans from Sta: 
26+70 to 75+53.43. 

Whitson Engineering, November 4, 2009 (Revised), Sweetwater Mesa Road Improvement 
Plans from Sta: 26+70 to 75+53.43. 

Whitson Engineering, May 28, 2010, Sweetwater Mesa Road Improvement Plans from Sta: 
26+70 to 75+53.43 (Site Plans) 

Whitson Engineering, June 2, 2010, Sweetwater Mesa Road Improvement Plans from Sta: 
26+70 to 75+53.43 (LACFD/CDP Submittal; Not for Construction). 

Whitson Engineering, November 16, 2010 (revised), Plan Set, Sweetwater Mesa Road 
Improvements from STA: 26+70 to 75+53.43, Malibu, Los Angeles County, California. 

 
 
 



 
 
January 24, 2011 
 
TO:  Deanna Christensen 
  Jack Ainsworth 
 
FROM:  Lesley Ewing  

    
 
SUBJECT: Engineering Review of the Sweetwater Mesa Project 
 
I have been asked to review the engineering aspects of the proposed Sweetwater Mesa 
Project, including the access road, driveways and building pads.  Attachment 1 includes 
the full list of documents that I have reviewed.  In addition to reviewing the submitted 
materials, I visited the site on 28 January 2010 and have participated in numerous 
conference calls and meetings with staff, technical consultants, and the applicants’ 
consultants concerning this proposed project. 
 
The proposed project will be located in the Santa Monica Mountains and will include an 
access road, utilities, and building pads, drive ways, septic systems, and ancillary 
buildings for 5 separate home sites.  The access road is an extension of Sweetwater 
Mesa Road; part of the road would be in the City of Malibu and part of the road would be 
in unincorporated Los Angeles County.  My review only covers the portion of the road 
within unincorporated Los Angeles County.  This area of the Santa Monica Mountains is 
quite rugged, and the current roadway is a dirt trail only easily accessible by four-wheel 
drive.  To underscore the steepness of the terrain, during our site visit, the four-wheel 
drive vehicles could only drive safely on the lower part of the road, and we were only 
able to get to the steeper, northern (upper) part of the site on foot. 
 
There are several large landslides on the site, and the geologic conditions pose 
significant engineering challenges to provide safe development, especially for the 
access road.  In addition to the basic access requirements for a road (providing ingress 
and egress for construction equipment, building residents and guests, fire equipment, 
etc.), the County will require that, at a minimum, roadway be designed to remain stable 
in the event of landslide movement.  And, it must stabilize the landslide material upslope 
of the road.  During my review of this project, three different structural engineering 
designs have been developed and proposed for the roadway.   
 
The portion of the access road within the unincorporated County will be 4,883 feet long 
or approximately 0.9 miles long.  It will cross two large landslides, and two sections of 
the road, one 590 feet long and one 905 feet long, will be supported on caissons to 
provide for safe access across these slide areas.  In addition to the 1,495 feet of 
caisson-supported roadway, there will be several retaining walls and a significant 
amount of cut and fill to provide for a level road surface.  The civil engineering plans for 
stabilizing the road would include, in total 5 retaining walls ranging in length from 90 feet 
to 390 feet and totaling 955 feet of retaining wall.  The retaining walls would range in 
height from averages of 5 to 11 feet and maximum heights of 7.5 to 18 feet.  The longest 
retaining wall, along the right side (or upslope side) of the northern portion of the road, 
has been designed to be 390 feet long and to have an average height of 11 feet and a 



maximum height of 18 feet.  Due to the dimensions of the retaining walls, it is quite 
possible that they could be visible from public vantage points.  If the project is approved, 
it is suggested that these walls should be colored, texturized and possibly vegetated so 
that they will blend in visually with the surrounding area. 
 
The road will also require approximately 20,100 cubic yards of cut, 32,950 cubic yard of 
fill, and 294,150 square feet of disturbed land area (6.75 acres).  There will be several 
sections of finished road that will be quite steep.  There will be sections approximately 
998 feet long, 1,085 feet long and 535 feet long that will have a grade of 18.95% and 
there will be one additional 285 foot long section that will have a grade of 17.25%.  
These steep grade sections do not connect; each section will be separated by stretches 
of road that are at a much gentler grade. 
 
The initial engineering design proposed to place the road on a combination of deep 
caissons and “dog bone” or double-barreled caissons.  The reinforcing steel for each 
caisson and each “dog bone” caisson was designed to be oriented to the main direction 
of the slide at each caisson site.  The project design developed about a dozen main 
caisson template designs, and each installed caisson would use one of these dozen 
main templates, with careful individual fabrication and installation for the exact slide 
conditions at each caisson location.  The main variations for the caisson designs related 
to diameter, length, extent of reinforcing throughout the caisson and orientation of the 
reinforcing frame.  The caisson road support was a rather complex structural 
engineering system.  It was a type of system that I had never seen before, and review of 
this system required structural engineering that was outside my area of expertise.  To fill 
in this needed expertise, the consulting firm, Cotton, Shires and Associates (CSA), was 
hired to assist our review of this project.  Attachments 2, 3, 4, and 5 provide the initial 
scope of work for CSA, their initial project review, the amended scope of work and the 
additional project review.  In addition to providing technical review of the project, I served 
as the main contact between CSA, Commission staff and the applicants’ technical 
consultants. 
 
Engineering is one of the last steps in the project development process.  The earlier 
steps are to characterize the site geology and soil strength parameters.  The initial 
roadway engineering design was developed from soils information developed through 
the initial site characterization.  As a result of the site visit and project review by CSA, an 
additional large diameter bore hole (B-38) was logged and several test pits at the upper 
part of the proposed road (near the border with the City of Malibu) and trenches (near 
the proposed home site for CDP 4-10-043) were excavated and logged.  Additional 
information on the site conditions and the slide plane was developed through these field 
efforts.  Samples of the slide plane material were taken from boring B-38; this sample 
was eventually tested and the test results added to the available information about the 
conditions of the site. 
 
In addition to issues concerning the geologic and geotechnical characterization of the 
site, the review by CSA noted a number of corrections or clarifications that were needed 
for the structural engineering calculations and noted that “the Consultant has designed 
the piles without applying the code FOS [Factor of Safety], instead using a ‘load factor’ 
equal to 1.067 or the ratio of 1.6 (code structural FOS) over 1.5 (SSA [Slope Stability 
Analysis] FOS).  This is not typically accepted design practice since these two factors of 
safety may not necessarily be redundant (one applies to uncertainties in strengths, 
distributions and behaviors of structural materials and the other applies to uncertainties 



in subsurface conditions, soil parameters and limitation inherent in slope stability 
analyses, etc.).” (CSA 2010, page 16) 
 
The March 8, 2010 CSA letter concluded that, “By refining the geologic landslide 
mapping, it is our preliminary opinion that some reductions in the amount and size of the 
stabilization elements could be realized.  It also appears that with some modifications to 
the roadway alignment, some of the landslide crossings could be either eliminated or 
reduced, which would reduce the extent of subsurface stabilization elements needed.” 
(CSA 2010, page 25)  This Review Letter further recommended that the “geologic 
characterization of the site needed to be refined”, and the geotechnical engineering 
consultant needed to “perform supplemental laboratory testing to better determine 
landslide-specific shear strengths” and the “civil and structural engineering consultants 
will then need to address the refined geologic characterization and geotechnical 
engineering analysis of that refined characterization utilizing approved design practices.” 
(CSA 2010, page 26)  Following extensive discussions on the site conditions and 
examination of soils tests and potential slide geometries, soil strength parameters of 15-
degree friction angle and 200-psf cohesion were calculated from back calculations and 
all parties agreed to use these parameters for design purposes.  The currently-proposed 
road stabilization design uses these strength parameters.  
 
The proposed road support system has been through three different design iterations.  
The initial design was the combination of cylindrical caissons and “dog bone” caissons.  
In early June 2010 we were provided with a second road support design, which relied 
upon traditional cylindrical caissons for the entire road support system, and the “dog 
bone” caissons had been deleted.  As with the initial design, the caissons would require 
careful field installation since reinforcing steel for each caisson was designed to be 
oriented with the direction of the slide. 
 
The third and currently proposed design was prepared in November 2010 (dated 
11/16/2010).  This road design is in the same road easement as the previous two 
designs and, like the June 2010 design option, it uses cylindrical piles for the roadway 
that crosses the landslide areas.  In this design option, the road will be supported on 123 
large diameter reinforced concrete caissons.  An additional fourteen (14) 5-foot diameter 
caissons for rock fall protection will be installed at the southern portion of the road, close 
to the City of Malibu boundary.  The main road support system will use caissons ranging 
in diameter from 2 to 5 feet, with lengths up to 79 feet.  The reinforcing steel in each 
caisson has been designed to act along the main axis of the slide, thus, like the two 
earlier designs, the steel must be installed to orient in the direction of the slide plane.  At 
present 8 caissons are shown as being less than 20 feet long; however, the applicants’ 
structural engineering consultant has noted that for the final plans all caissons will be at 
least 20 feet long so these 8 caissons should be changed in the final plans to provide for 
this additional embedment length.  Of the 20,100 cubic feet of cut that is needed for the 
roadway, almost 25% or 4,850 cubic yards will be cut material excavated for installation 
of the caissons. 
 
For alternatives analysis, the applicants’ structural engineer examined the option of a 
tied-back wall rather than a caisson support (LC Engineering, September 2, 2010).  
Such a design was considered since it was thought to have the potential to further 
reduce both the caisson diameter and necessary reinforcing steel.  However, the 
assessment of this option found that the tie-back installation would require far more site 
disturbance than the caissons, since large trenches would need to be excavated 



downslope of the slide to install the tiebacks.  Approximately 1,010 feet of roadway 
would require slot excavations at least 30 to 60 feet deep to install the tie-back system, 
extending the site disturbance well beyond the existing roadway footprint.  I have 
reviewed this analysis and concur that a tie-back stabilization system at this site would 
cause greater site disturbance than the caissons. 
 
The roadway alignment has been closely constrained by the allowed road easement.  
No alternative alignments were examined due to the limitations posed by the allowable 
easement.  In the second review letter by Cotton Shires, dated January 21, 2011, they 
stated that, “By refining the geologic landslide mapping, reductions in the amount and 
size of stabilization elements have been realized.  It appears because of the steepness 
of the roadway corridor, the ability to devise alternative designs is limited.” (CSA 2011, 
page 16) 
 
The analysis of the currently-proposed caisson design is included in the January 21, 
2011 report from CSA.  This analysis concludes that the proposed road stabilization is “a 
reasonable approach to address these challenges [i.e. the site terrain and geology] 
given the site characterization and analyses performed.  Consequently, it is our opinion 
that, with the exception of some of our more minor concerns and structural details, the 
applicant’s consultants have satisfactorily addressed the comments of our previous 
report dated March 8, 2010 and have satisfactorily performed their work within the 
standard of care of their respective disciplines.” (CSA 2011, page 16)   
 
I have carefully reviewed the applicants’ material as well as the CSA review, and I 
concur in CSA’s engineering review of the most recent 5-foot diameter caisson design 
option.  There remain some aspects of the caisson design that are itemized in the CSA 
letter, on pages 10 and 11.  These design aspects need to be addressed by the 
applicants’ structural engineer before the design can be approved.  None of these 
concerns raises issues that would result in a fatal flaw to the design, but the design 
cannot be considered finished until these concerns are addressed.  For example, 
guardrails are an important safety element for steep mountain roads; design details need 
to be included in the main design since the impact loads experienced by the guardrails 
can be high and should not be considered an after thought to the main design.  The 
applicants’ civil and structural engineers have been aware of the CSA design concerns 
for several months.  However, since the County of Los Angeles may raise additional 
design details during its project review, the applicants’ civil and structural engineers have 
indicated that they would prefer to address our design issues at the time they address 
those raised by the County.  Since the changes required by the CSA review would not 
alter the coastal resource impacts from the proposed project, there is no reason to delay 
project review for these changes.  However, if the project is approved, final approval 
cannot occur until these changes are made. 
 
In addition to the design changes itemized on pages 10 and 11 of the January 21, 2011 
report, CSA has provided 3 significant recommendations that should be met – (1) that 
the reinforcing steel be designed for 20 to 30 degrees of uncertainty in the main direction 
of the slide force (10 to 15 degrees on each side) (2) that the caisson designs be 
checked for compliance with the California Building Code (equation 9-7) and the 
American Concrete Institute (ACI) guidelines (Section 9.2.1), and (3) that a geologist be 
on-site to inspect the installation and verify proper orientation of each caisson.  These 
recommendations will help insure that the proposed road support and slide mitigation will 
perform as intended.  If the proposed project is recommended for approval, it should be 



conditioned to include these three recommendations -- for the reinforcing steel to include 
a 30 degree uncertainty in the direction of the slide force, to check the caisson design for 
compliance with the California Building Code and recommendations of ACI, and to have 
a geologist on-site to inspect each caisson excavation and the orientation of each 
caisson during installation. 
 
CSA examined and spot-checked the cut and fill volumes, lengths of retaining wall 
support and caisson supported roadways and determined that the applicants’ 
consultants have correctly characterized these project aspects and necessary site 
disturbance.  CSA has recommended that all the fill slopes be keyed and benched, even 
if they are not intended for future development, and this should be required for the final 
plan approval.  With the additional design and construction recommendations from CSA 
and staff, the road mitigation, once completely designed, should be able to provide a 
safe and stable access road. 
 
The main focus of the geologic, geotechnical and engineering review has been on the 
roadway since the access road crosses two large landslides.  The purpose of the road is 
to provide access to five building sites (driveways, homes, pool areas, septic systems, 
etc.).  The proposed home sites are placed at or near the ridgelines.  Four of the home 
sites are outside the identified slide areas; however, the Lunch development area (CDP 
4-10-040) is overlain by landslide debris that will be removed as part of the site 
development or mitigated by the foundation design for the house.  The area proposed for 
development on CDP 4-10-043 (Morleigh) has a hummocky terrain and during the 28 
January 2010 site visit and subsequent discussion, additional site testing was 
recommended for this area.  Trenching across this site made clear that there was no 
underlying landslide mass at this site.  The project has shown that the five proposed 
building envelopes will be or can be made structurally stable for the proposed 
development.  There may be other locations on the property that would be able to 
support the proposed development; but, no analysis of alternative building sites was 
undertaken.  A requirement of the applicants for their willingness to fund the CSA review 
was that the CSA analysis of alternatives should not examine alternative building sites 
(Attachment 2)  
 
The five building sites will require an additional 26,250 cubic yards of cut, 1,800 cubic 
yards of fill and result in 2.5 acres of surface disturbance.  Each home site will require 
between 0.22 and 0.23 acres for the residential unit and (except for the northernmost 
home) from 0.25 and 0.45 acres for site access from the main road.  The northernmost 
home will have access directly off the main road and will not have additional impacts for 
access.  There will be an additional 1.88 acres of site disturbance for contour grading of 
up to 13,950 cubic yards of excess fill from the project.  (As noted earlier, this contour 
grading should be designed with a proper key, benching and drainage controls, even 
though it is not intended for use as a development area.)  Table 1 provides a summary 
of the cut, fill and land disturbance attributable to each homesite and to the additional 
project needs, such as the LA County Fire Department turn-outs, the exceed fill and the 
road caissons. 
 
In summary, the geologic hazards cannot be avoided or eliminated with the proposed 
development sites and identified road easement, and no analysis was undertaken to 
determine if hazards could be reduced through alternative easement alignments or 
development sites.  However, treating the proposed road alignment and residential 
development areas as fixed, there are engineering options that will allow the proposed 



development to be undertaken in a manner that will minimize the risks from the identified 
geologic hazards.  If approved, there should be conditions on this project for the 
following: 

• Any necessary retaining walls should be colored, texturized and possibly 
vegetated so that they will be visually compatible with the surrounding area  

• Final engineering plans should incorporate all recommendations from the CSA 
letter of January 21, 2011, and outlined on pages 10 and 11 

• All road stabilization caissons should be at least 20 feet long, or at the length 
identified by the structural engineering plans 

• All fill slopes and contour grading areas, including the non-structural fill areas, 
should be properly keyed and benched and designed to control both sub-grade 
and surface drainage in a non-erosive manner. 

• The reinforcing steel for the caissons in the road support system should include a 
30 degree uncertainty in the direction of the slide force 

• The caissons for the road support system should be checked to insure 
compliance with the California Building Code for structural loading (Equation 9-7) 
and guidance by the American Concrete Institute (Section 9.2.1) 

• There shall be a geologist on-site during construction of the road support system 
to inspect each caisson excavation and the orientation of each caisson during 
installation. 

 
With the above listed modifications, the proposed project should be able to assure 
stability and structural integrity to a reasonable degree and to minimize risks to life and 
property, consistent with Coastal Act section 30253. 
 
Please contact me if there are other aspects of this project that you would like to 
discuss. 
 
 



Table 1: Cut, fill and Site Disturbance Associated with Each Home Site 
Property Cut (CY) Fill (CY) Disturbance (sq ft) Disturbance (acres) 
VERA     
   Access Road     
   Private Access 5,300  14,000 0.32 
   Development area 5,400  9,695 0.22 
   VERA Sub-total 10,700  23,695 0.54 
LUNCH      
   Access Road 4,800 5,950 104,900 2.41 
   Private Access 650 800 19,500 0.45 
   Development area 3,350  9,950 0.23 
   LUNCH Sub-total 8,200 6,750 134,350 3.09 
MORLEIGH     
   Access Road 9,350 3,100 69,950 1.61 
   Private Access 3,700 600 15,250 0.35 
   Development area 1,300  9,950 0.23 
   MORLEIGH Sub-total 14,350 3,700 95,150 2.19 
MULRYAN     
   Access Road 900 1,750 24,600 0.56 
   Private Access 1,300  10,750 0.25 
   Development area 1,600 400 9,550 0.22 
   MULRYAN Sub-total 3,800 2,150 44,900 1.03 
RONAN     
   Access Road 200 12,500 43,000 0.99 
   Private Access     
   Development area 3,650  9,880 0.23 
   RONAN Sub-total 3,850 12,500 52,880 1.22 
PILES/CAISSONS 4,850    
LACFD Staging areas  10,000 51,700 1.19 
Grading of excess fill  13,950 81,750 1.88 
TOTALS (1 and 2) 46,350 48,700 484,425 11.12 

 
(1) Cut and fill totals are not equal due to volume estimates and assumptions made 

for bulking. 
(2) Square feet of disturbance estimates sum; however, acreage values do not sum 

due to rounding. 
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CalWest Geotechnical Engineering Consultants, May 25, 2007, Geotechnical 

Engineering Report, Proposed Custom Single-Family Residential Development, 
APN 4453-005-037 (Lunch), Sweetwater Mesa Road, Malibu Area, County of Los 
Angeles, California. 

CalWest Geotechnical Engineering Consultants, May 25, 2007, Geotechnical 
Engineering Report, Proposed Custom Single-Family Residential Development, 
APN 4453-005-018 (Vera), Sweetwater Mesa Road, Malibu Area, County of Los 
Angeles, California. 

CalWest Geotechnical Engineering Consultants, June 1, 2007, Geotechnical 
Engineering Report, Proposed Custom Single-Family Residential Development, 
APN 4453-005-092 (Mulryan), Sweetwater Mesa Road, Malibu Area, County of Los 
Angeles, California. 

CalWest Geotechnical Engineering Consultants, June 4, 2007, Geotechnical 
Engineering Report, Proposed Custom Single-Family Residential Development, 
APN 4453-005-091 (Morleigh), Sweetwater Mesa Road, Malibu Area, County of Los 
Angeles, California. 

CalWest Geotechnical Engineering Consultants, October 2, 2007, Geotechnical 
Engineering Report, Proposed Custom Single-Family Residential Development, 
APN 4453-005-038 (Ronan), Sweetwater Mesa Road, Malibu Area, County of Los 
Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 20, 2007, Geotechnical 
Engineering Addendum Report, APN 4453-005-018 (Vera), Sweetwater Mesa 
Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 27, 2007, Geotechnical 
Engineering Addendum Report, APN 4453-005-037 (Lunch), Sweetwater Mesa 
Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 28, 2007, Geotechnical 
Engineering Addendum Report, APN 4453-005-091 (Morleigh), Sweetwater Mesa 
Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 28, 2007, Geotechnical 
Engineering Addendum Report, APN 4453-005-092 (Mulryan), Sweetwater Mesa 
Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, July 14, 2008, Addendum Geotechnical 
Engineering Report #2, Response to the County of Los Angeles Department of 
Public Works, Geotechnical and Material Engineering Division, Soils Engineering 
Review Sheet Miscellaneous Application No 0706150005. 

CalWest Geotechnical Engineering Consultants, July 22, 2008, Addendum Geotechnical 
Engineering Report #2, Response to the County of Los Angeles Department of 
Public Works, Geotechnical and Material Engineering Division, Soils Engineering 
Review Sheet Miscellaneous Application No 0706150004. 

CalWest Geotechnical Engineering Consultants, July 23, 2008, Addendum Geotechnical 
Engineering Report #2, Response to the County of Los Angeles Department of 
Public Works, Geotechnical and Material Engineering Division, Soils Engineering 
Review Sheet Miscellaneous Application No 0706150004. 

CalWest Geotechnical Engineering Consultants, May 1, 2009, Geotechnical Sections 
and Geologic Map, APN 4453-005-018. 



CalWest Geotechnical Engineering Consultants, May 15, 2009, Geotechnical 
Engineering Supplemental Report, Proposed Compacted “Non-Structural” Fill Areas 
(Mulryan). 

CalWest Geotechnical Engineering Consultants, July 7, 2009, Geotechnical Engineering 
Letter II. 

CalWest Geotechnical Engineering Consultants, July 28, 2009, Geotechnical 
Engineering Letter, Preliminary Grading Plan Review, Proposed Single-Family 
Residential Development, Malibu Area, County of Los Angeles. 

CalWest Geotechnical Engineering Consultants, May 3, 2010, Supplemental 
Geotechnical Engineering Letter #1, Additional Clarification of Design 
Recommendations and Response to California Coastal Commission Review 
Prepared by Cotton, Shires and Associates, Inc., Proposed Extension of 
Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, September 13, 2010, Supplemental 
Geotechnical Engineering Letter #2, Clarification to E-Mail From David Schrier 
(dschrier@cottonshires.com) Sent Friday, September 10, 2010 5:54 PM on Behalf 
of The California Coastal Commission, Proposed Extension of Sweetwater Mesa 
Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, September 30, 2010, Supplemental 
Geotechnical Engineering Letter #3, Additional Comments, Clarification and 
Response to Items Discussed at the Meeting Held at The California Coastal 
Commission on September 15, 2010; Proposed Extension of Sweetwater Mesa 
Road, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, October 13, 2010, Addendum to 
Supplemental Geotechnical Engineering Letter #3 dated September 30,2010, 
Additional Comments, Clarification and Response to Items Discussed at the 
Meeting Held at The California Coastal Commission on September 15, 2010; 
Proposed Extension of Sweetwater Mesa Road, Malibu Area, County of Los 
Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 1, 2010, Supplemental 
Geotechnical Engineering Letter #4, Response to Items Discussed Within the 
Memorandum Prepared by Cotton, Shires and Associates, Dated October 26, 2010 
(included in Appendix A), Proposed Extension of Sweetwater Mesa Road, Malibu 
Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 8, 2010, Supplemental 
Geotechnical Engineering Letter #5, Response to Discussion Items at The California 
Coastal Commission Meeting in San Francisco on November 2, 2010 Regarding  
Sweetwater Mesa Road Extension, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 11, 2010, Supplemental 
Geotechnical Engineering Letter #6, Proposed Staging Area, Compacted “Non-
Structural” Fill, Sweetwater Mesa Road Extension, Malibu Area, County of Los 
Angeles, California. 

CalWest Geotechnical Engineering Consultants, November 15, 2010, Supplemental 
Geotechnical Engineering Letter #7, Clarification of Design Loads for the 
Sweetwater Mesa Road Extension, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, December 20, 2010, RE: Draft report 
by Cotton Shires & Associates, Inc. dated December 17, 2010. 

CalWest Geotechnical Engineering Consultants, December 27, 2010, Supplemental 
Geotechnical Engineering Letter #8, Additional Comments and Clarification of 
Stability Analysis and Geotechnical Design Load Criteria, Sweetwater Mesa Road 
Extension, Malibu Area, County of Los Angeles, California. 



CalWest Geotechnical Engineering Consultants, January 17, 2011, Supplemental 
Geotechnical Engineering Letter #9, Additional Comments and Clarification of 
Stability Analysis and Geotechnical Design Load Criteria, Sweetwater Mesa Road 
Extension, Malibu Area, County of Los Angeles, California. 

CalWest Geotechnical Engineering Consultants, January 20, 2011, Supplemental 
Geotechnical Engineering Letter #8 (Revised), Additional Comments and 
Clarification of Stability Analysis and Geotechnical Design Load Criteria, 
Sweetwater Mesa Road Extension, Malibu Area, County of Los Angeles, California. 

Czerniak, E. 1957. “Resistance to Overturning of Single, Short Piles, in the Journal of 
the Structural Division, Proceedings of the American Society of Civil Engineers, 
Paper 1188, 1188-1 – 1188-25. 

Cotton, Shires and Associates, Inc., March 8, 2010, Summary of Findings – Civil and 
Geotechnical Engineering and Engineering Geologic Peer Review Services, 
Sweetwater Mesa Development Project, Malibu, California. 

Cotton, Shires and Associates, Inc., January 21, 2011, January 2011 Summary of 
Findings – Civil and Geotechnical Engineering and Engineering Geologic Peer 
Review Services, Sweetwater Mesa Development Project, Malibu, California. 
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Division, October 27, 2008, Soils Engineering Review Sheet, Review of Conceptual 
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Hohbach-Lewin, Inc. Structural Engineers, December 6, 2010, Memo: Sweetwater Mesa 
Development Project – Civil and Geotechnical Engineering and Engineering 
Geological Peer Review. 
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Criteria. 

Kane Geotechnical, October 15, 2007, Sweetwater Mesa Rockfall and Mitigation Study, 
Los Angeles County. 

LC Engineering Group, Inc., September 27, 2009, Engineering Comments on California 
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Mesa Development Project. 
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Mountain Geology, Inc., December 19, 2007, Addendum Engineering Geologic Report 
#1 (APN 4453-005-092, Mulryan). 
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COTTON, SHIRES AND ASSOCIATES, INC.
 CONSULTING ENGINEERS AND GEOLOGISTS

January 21, 2010
P5020

By Email (lewing@coastal.ca.gov)

Ms. Lesley Ewing
Senior Coastal Engineer
CALIFORNIA COASTAL COMMISSION
45 Fremont Street, Suite 2000
San Francisco, California  94105-2219

SUBJECT: Proposal for Civil and Geotechnical Engineering  and Engineering
Geological Peer Review Services

RE: Sweetwater Mesa Development Project
Malibu, California

Dear Ms. Ewing:

Cotton, Shires and Associates, Inc. (CSA) is pleased to provide the California
Coastal Commission (CCC) with this proposal for civil and geotechnical engineering
and engineering geological peer review services in support of the CCC’s review and
analysis of the application for Coastal Development Permits 4-09-056 through 4-09-061.
The project, as we understand it, consists of developing five residential lots along with a
subdivision access road that would extend Sweetwater Mesa Road approximately one
mile to the north of its present termination.

The new access road will be partially in the City of Malibu, but mostly in the
County of Los Angeles, California.  It is our understanding that the CCC is interested in
having CSA review the engineering plans, geologic, engineering geologic, geotechnical,
and supplemental reports for adequacy and compliance with the California Coastal Act
policies that require the following: 1) new development in areas of high geologic, flood
or fire hazard to be designed in such a way as to minimize risks to life and property; 2)
new development must be designed to assure stability and structural integrity; and 3)
new development shall consider scenic and visual qualities, protect views along the
ocean and scenic coastal areas, minimize the alteration of natural landforms, be visually
compatible with the character of surrounding areas, and, where feasible, to restore and
enhance visual quality in visually degraded areas.

The project-specific requirements include stability review of the portion of the
main 5-lot access road that is located within the County of Los Angeles, the individual
access roads to the five residential lots, the water line extension to the five properties,
and each of the five development areas.  The peer review work will culminate in a
written report summarizing findings and providing discussions and recommendations
that will specifically address the following:

lewing
Text Box
ATTACHMENT 2



Ms. Lesley Ewing January 21, 2010
Page 2 P5020

COTTON, SHIRES AND ASSOCIATES, INC.

1) Evaluate whether the provided material is adequate to determine the
aforementioned stability issues and if not, what additional material
should be provided;

2) Assess whether the proposed remediation measures are adequate to
provide stability for both static and dynamic loading conditions;

3) Assess whether the structural design (including pile diameters,
spacing, embedment, steel reinforcement and orientation, force
application, conformity to standards of practice, and ability to
adequately resist lateral loads) of proposed remediation structures are
appropriate for their intended purposes;

4) Assess whether the proposed remediation measures will potentially
adversely impact slope stability;

5) Assess the necessity of fill proposed to be placed between Station
44+60 and Station 52+80 for stability purposes, fire department access
and staging, and to evaluate the volume of fill being placed to
eliminate off-haul;

6) Assess the compatibility and appropriateness of each stabilizing
structure/improvement (cuts, fills, retaining walls, drainage,
interconnecting piles, and cylindrical piles) necessary for the
construction of the 5-lot access road;

7) Estimate the extent of additional disturbed areas and volumes of cut
and fill necessary if the 1.5:1 slopes must be modified to 2:1;

8) Evaluate possible repairs to the pile supported roadway section in the
unlikely event of failure due to landslide movement;

9) Assess the potential consequences of an unlikely failure of the pile
supported roadway section;

10) Assess the potential failure mechanisms and repair options of the
elevated roadway sections;

11) Confirm that roadway grade does not exceed the indicated 18.95
percent, and discuss issues associated with roadways constructed at
this inclination;

12) Conduct a thorough spot-checking of calculated quantities for the
following using provided topographic information:

a) Volume and area of proposed cuts and fills [1.5:1 (H:V)
slopes] of the roadway, residential access roadways,
and building pad;
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b) Volume and area of cuts and fills inclined at 2:1 (H:V)
instead of 1.5:1 for the roadway, residential access
roadways, and building pads;

c) Lengths and heights of retaining walls (roadway,
residential access roadways, and building pads);

d) Length of roadway to be stabilized by slab piles and
cylinder piles; and

e) Length and height of elevated roadway sections;

13) Evaluate the vulnerability of the roadway to geologic hazards;

14) Assess the constructability of the proposed roadway, residential
access roadways and building pads;

15) Assess the long term effectiveness and appropriateness of the
proposed stabilization elements; and

16) Identify conceptual level alternative designs and stabilization
measures that would reduce grading and wall heights.

Upon the request of the applicant, and with concurrence with the CCC staff, we
will participate in up to two meetings with the applicant’s consultants and CCC staff.
We will only participate in such meetings when CCC staff are present.  County of Los
Angeles staff will be invited and may attend these meetings at their discretion.

We further understand that the CCC needs the work completed in a timely
manner so that they can prepare for a hearing on this matter to take place as soon as
April of 2010.  Assuming that authorization to proceed is granted in a reasonable time
frame, a written report of our findings and recommendations would be needed on or
before March 1, 2010.  This report should provide detailed responses to the issues
outlined above sufficient to develop evidence-based findings and with an explanation of
how the above determinations and recommendations were made.  Ongoing consultation
with CCC staff and attendance and testimony at the CCC hearing for this project would
also be required.

Consequently, we propose the following Scope of Work, Schedule, and Fee to
perform the subject civil, geotechnical engineering and engineering geology peer review
services.

SCOPE OF WORK

I. Initial Civil and Geotechnical Engineering and Geologic Evaluation

A. Evaluation of Aerial Photographs – Historical and relatively current aerial
photographs will be obtained and analyzed with respect to slope stability
considerations.
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B. Review of Available Data - Published maps and site specific documents
pertaining to the project and provided to us by the CCC, including reports,
letters, memos and calculations, will be reviewed by engineering
geologists, civil engineers, geotechnical engineers and structural engineers.
We also request that the applicant’s consultants provide us with the
electronic versions of the drawings in AutoCAD-compatible format to
assist us with our review.  We will use AutoCAD Land Desktop and
AutoCAD 2007 software to check quantities, etc.

C. Site Reconnaissances - Surficial inspections will be completed of the site
and vicinity by an engineer and an engineering geologist and existing site
conditions will be noted to formulate a preliminary understanding of the
proposed project environment.  Inspections of site earth materials and
slopes will also be conducted, including preliminary engineering geologic
mapping of site conditions using provided topographic base maps.

II. Engineering Geologic, Geotechnical and Civil/Structural Engineering
Assessment and Evaluation of Site Conditions

A. Preliminary Assessments and Evaluations – Based on our review of the site
conditions, aerial photographs, published maps and site specific documents
(including electronic files of the drawings) provided to us, we will develop
preliminary assessments and evaluations to address the CCC’s questions,
concerns and requests regarding the construction of the proposed roadway,
residential access roadways and building pads.

III. Consultation, Reporting and Meetings

A. Consultation and Reporting – We will consult with CCC staff on a regular
ongoing basis and we will prepare a peer review letter report which will
contain our assessments and evaluations of the site conditions, reviewed
documents, and address each of the CCC’s above listed questions, concerns
and requests.  CCC staff will be included in all telephone/meeting contacts.

B. Meetings – In addition to the site inspection, we have budgeted for
attending two meetings with CCC staff and the applicant’s consultants at
our Los Gatos office or during the field trip.

C. Coastal Commission Hearing - We have budgeted for preparing a
PowerPoint presentation to summarize our peer review assessments and
evaluations, and for attending a CCC hearing to present our findings.

SCHEDULE

Upon our receipt of a signed agreement, we will begin our peer review of
provided documents and our evaluation of the site.  At this time, we anticipate that the
evaluation will take approximately five to six weeks to complete.  Assuming timely
authorization, we will endeavor to meet the CCC’s expectation that the peer review
report be provided by March 1, 2010, and we will be available to participate in the CCC
hearing as early as April of this year.
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FEE

We propose to invoice you for our services on a time-and-expenses basis in
accordance with the attached Schedule of Charges.  We estimate that our fees and
expenses for Tasks I through III outlined above will be:

Task Estimated Cost Range

I. – Initial Evaluation $24,000 to $26,000
A.  Evaluation of Aerial Photos - $1,500 to $2,000
B.   Review Available Data - $18,000 to $19,000
C.  Site Reconnaissances - $4,500 to $5,000

Senior Principal Engineer (32 hours x $250 = $8,000)
Principal Engineer/Geologist (32 hours x $210 = $6,720)
Senior Staff Engineer/Geologist (40 hours x $130 = $5,200)
Supervising Structural Engineer (20 hours x $175 = $3,500)
Travel Cost, Mileage, Aerial Photographs ($1,750)

II. – Assessment and Evaluation of Site Conditions $19,000 to $20,500
 Senior Principal Engineer (16 hours x $250 = $4,000)

Principal Engineer/Geologist (20 hours x $210 = $4,200)
Senior Staff Engineer/Geologist (64 hours x $130 = $8,320)
Supervising Structural Engineer (20 hours x $175 = $3,500)

III. – Consulting, Reporting and Meetings $27,500 to $30,000
A.  Consultation and Reporting - $14,000 to $14,500
B.   Meetings - $4,500 to $5,500
C.  Coastal Commission Hearing - $9,000 to $10,000

Senior Principal Engineer (50 hours x $250 = $12,500)
Principal Engineer/Geologist (50 hours x $210 = $10,500)
Senior Staff Engineer/Geologist (16 hours x $130 = $2,080)
Technical Illustrator (40 hours x $85 = $3,400)
Reproduction Costs and Admin/Accounting ($1,250)
(If meetings are held at CCC’s office in S.F., add $1,500 per meeting)

We will invoice the CCC monthly on a time and expenses basis for Tasks I through
III for an amount ranging from $70,500 to $76,500 and will not exceed $76,500 without
prior written authorization.  Attendance at additional meetings or hearings (beyond the
budgeted two meetings and one hearing) will be billed on a time-and-expense basis in
accordance with our attached Schedule of Charges.  If meetings are held in San
Francisco, please add $1,500 per meeting to the not-to-exceed amount.

AGREEMENT

If you agree with the Scope of Work, Schedule, and Fee outlined above, as well
as the attached Schedule of Charges, Limitations, and Terms, please sign one copy of
this proposal and return it to our office or incorporate it as an exhibit into a contract.
Receipt of the signed proposal or contract will constitute authorization for us to proceed.
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We look forward to providing you with the professional services discussed
above.  If you have any questions, or need additional information, please contact us.

Very truly yours,

COTTON, SHIRES AND ASSOCIATES, INC.

Patrick O. Shires
President and Senior Principal Geotechnical Engineer, GE 770

                                                                                                       
Approved and Authorized By                                   Date

POS:DTS:TS:MP:st

Attachment:  CSA Schedule of Charges, Limitations and Terms
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COTTON, SHIRES AND ASSOCIATES, INC.
 CONSULTING ENGINEERS AND GEOLOGISTS

March 8, 2010
E5050

By email (lewing@coastal.ca.gov)

Ms. Lesley Ewing
Senior Coastal Engineer
CALIFORNIA COASTAL COMMISSION
45 Fremont Street, Suite 2000
San Francisco, California  94105-2219

SUBJECT: Summary of Findings - Civil and Geotechnical Engineering a n d
Engineering Geologic Peer Review Services

RE: Sweetwater Mesa Development Project
Malibu, California

Dear Ms. Ewing:

Cotton, Shires and Associates, Inc. (CSA) is pleased to provide the California
Coastal Commission (CCC) with this summary of our findings in regard to the civil and
geotechnical engineering and engineering geologic peer review services we provided in
support of the CCC’s review and analysis of the application for Coastal Development
Permits 4-09-056 through 4-09-061 for the Sweetwater Mesa Development Project in
Malibu, California.  The project consists of developing five residential lots along with a
subdivision access road that would extend Sweetwater Mesa Road approximately one
mile to the north of its present termination.

The new access road is proposed partially in the City of Malibu, but mostly in the
County of Los Angeles, California.  It is our understanding that our task was to review
the engineering plans and calculations, geologic, engineering geologic, geotechnical, and
supplemental reports pertaining to the portion of project within the County of Los
Angeles for adequacy and compliance with the California Coastal Act policies that
require the following: 1) new development in areas of high geologic, flood or fire hazard
to be designed in such a way as to minimize risks to life and property; 2) new
development must be designed to assure stability and structural integrity; and 3) new
development shall consider scenic and visual qualities, protect views along the ocean
and scenic coastal areas, minimize the alteration of natural landforms, be visually
compatible with the character of surrounding areas, and, where feasible, to restore and
enhance visual quality in visually degraded areas.

The project-specific requirements include stability review of the portion of the
main 5-lot access road that is located within the County of Los Angeles, the individual
access roads to the five residential lots, the water line extension to the five properties,
and each of the five development areas.  The peer review work has culminated in this
written report summarizing our findings and providing discussions and
recommendations.
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SCOPE OF WORK

I. Initial Civil and Geotechnical Engineering and Geologic Evaluation

A. Evaluation of Aerial Photographs – Historical and relatively current aerial
photographs were obtained and analyzed with respect to slope stability
considerations.

B. Review of Available Data - Published maps and site specific documents
pertaining to the project and provided to us by the CCC, including reports,
letters, memos and calculations, were reviewed by engineering geologists,
civil engineers, geotechnical engineers and structural engineers.  The
applicant’s consultants also provided us with the electronic versions of the
drawings in AutoCAD-compatible format to assist us with our review.  We
used AutoCAD Land Desktop and AutoCAD software to check quantities,
etc.

C. Site Reconnaissance - Surficial inspections were completed of the site and
vicinity by an engineer and engineering geologists and existing site
conditions were noted to formulate a preliminary understanding of the
proposed project environment.  Inspections of site earth materials and
slopes were also conducted, including preliminary engineering geologic
mapping of site conditions using provided topographic base maps.

II. Engineering Geologic, Geotechnical and Civil/Structural Engineering
Assessment and Evaluation of Site Conditions

A. Preliminary Assessments and Evaluations – Based on our review of the site
conditions, aerial photographs, published maps and site specific documents
(including electronic files of the drawings) provided to us, we developed
preliminary assessments and evaluations to address the CCC’s questions,
concerns and requests regarding the construction of the proposed roadway,
residential access roadways and building pads.

III. Consultation, Reporting and Meetings

A. Consultation and Reporting – We consulted with CCC staff on a regular
ongoing basis and we prepared this peer review letter-report containing
our assessments and evaluations of the site conditions, reviewed
documents, and addressed each of the CCC’s questions, concerns and
requests.  CCC staff was included in all telephone/meeting/email contacts.

B. Meetings – In addition to the site inspection, we attended two meetings
with CCC staff at our Los Gatos office and one meeting with the applicant’s
consultants during the initial field trip.

C. Coastal Commission Hearing - We will prepare a PowerPoint presentation
to summarize our peer review assessments and evaluations, and attend a
CCC hearing to present our findings.
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FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

Engineering Geologic Evaluation Introduction – To provide a basis upon which to
review the geotechnical and engineering aspects of the proposed development, we
performed an engineering geologic evaluation of the project.  This evaluation included
review of historical stereo-pair aerial photographs (1929, 1952, 1993, and 2000) and
historical oblique aerial photographs (1993, 2008, and 2009), and performance of limited
engineering geologic field mapping.  Our evaluation also included review of the
submitted geologic reports, geologic maps, geologic cross sections, and exploratory
borehole and trench logs by the Project Engineering Geologist, Mountain Geology, Inc.
(MGI).  The fundamental role of the engineering geologist is to first recognize the
primary geologic hazards with the potential to impact the proposed development, and
second to characterize these geologic hazards so that appropriate geotechnical
engineering analyses can be performed.  In this section of our letter-report, we
summarize our evaluation of the engineering geologist’s recognition and
characterization of the site geologic conditions and geologic hazards.

Geologic Hazard Recognition – MGI has recognized that landsliding, seismic shaking,
rockfalls, and bedrock shattering have the potential to adversely impact the proposed
development.  MGI has stated that landslide debris underlies the majority of the subject
property, and has recommended that mitigation measures be implemented to provide
the appropriate required factor of safety for the proposed access road and residences.
CSA is in agreement that the majority of the site is underlain by landslide debris, which
in general, has been shed westward from the prominent north-south trending ridgeline.
Three of the proposed residential structures are located atop the prominent ridgeline on
bedrock materials of the Vaqueros Formation (see Figure 1, Aerial Site View).  Our
review of the proposed development reveals that the Lunch residence is the only living
space to be constructed atop landslide debris, as mapped by MGI; however, it is our
opinion that a large portion of the Morleigh property, including the residence site, may
also be underlain by a large landslide.

CSA’s review of aerial photographs reveals the likely presence of four large landslides
along the western flank of the ridgeline (which we will refer to as landslides 1 through 4
in the following text), with Landslide 1 on the Vera property (and property to the south
of Vera), Landslide 2, a large, mostly evacuated landslide on the Mulryan and Lunch
properties, Landslide 3 on the Morleigh property, and Landslide 4 north of the Morleigh
property (see Figure 2, CSA Photo-Interpretive Landslides).  MGI has mapped
Landslides 1, 2 and 4, but does not map the Morleigh site as a landslide (CSA potential
Landslide 3).  The distribution of landslides as depicted on the MGI Geologic Map is
very general in nature, and thus, it is difficult to differentiate large from small
landslides, but in general, with the exception of CSA’s Landslide 3, MGI appears to have
recognized the majority of the landslides within the project area.  In addition, MGI
appears to have adequately recognized other geologic hazards with the potential to
adversely impact the proposed site development.

In order to illustrate our peer review interpretation of the site geology based on our
review of aerial photographs, limited field mapping and review of the MGI mapping
and subsurface information, we prepared the attached Plate 1 – Peer Review
Engineering Geologic Map.
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Geologic Characterization – MGI has performed geologic field mapping, evaluated
aerial photographs, performed subsurface exploration, and developed geologic cross
sections to portray the site geologic conditions.  CSA has reviewed the geologic maps,
cross sections, and borehole data submitted by MGI, and has provided the following
assessment of the site geologic characterization:

Geologic Mapping: On the MGI Geologic Map, MGI has identified landslide
areas using gray shading and identified non-landslide areas as white.  Within the gray
landslide areas, MGI does not, in general, differentiate the various types of landslides or
slope movements at the site (i.e., shallow landslide, deep landslide, slope wash, talus,
etc.), nor do they differentiate the different parts of each landslide (i.e., headscarp, toe,
lateral margin, internal slide, etc.).  Additionally, the movement directions of the various
landslides are not well constrained.  It is our opinion that, for certain portions of the
proposed development, this results in overly conservative design assumptions.  One
example of this is near the first switchback north of the proposed Lunch residence where
in exploratory boring B-9, approximately 52 feet of landslide debris was encountered.
This boring appears to be located along the northern margin of the large, mostly
evacuated Landslide 2, which appears to have moved nearly due west (see Plate 1 – Peer
Review Engineering Geologic Map).  The slope above this boring is part of the old
headscarp/sidescarp of the large landslide, and appears to be mantled with shallow
slopewash, but should not have a basal shear surface contiguous with the large landslide
(as shown on MGI Section E-E’).  In boring B-9, MGI encountered approximately 12 feet
of slopewash, which as one moves northward off the large landslide and onto the scarp,
should thin upslope.  Thus, planned mitigation elements along this section could be
over-designed.  We recommend that a well-placed boring along the road alignment
above B-9 could provide valuable subsurface information to help refine, and hopefully
reduce, the mitigation design.

Similar refinement of the landslide type and distribution may also have positive
implications for Landslide 1, near Cross Section U-U’ and V-V’, where the obvious
headscarp of the large landslide contains surficial slopewash and talus (see Plate 1 – Peer
Review Engineering Geologic Map), and the basal shear surface of the large landslide
should not extend upslope as shown on MGI’s U-U’ and V-V’.

Mapping Recommendations – We recommend that MGI incorporate landslide
geomorphology into their geologic mapping to help refine the shape, depth
interpretations, and direction of the landslides at the site.

Additional field mapping should be considered in the vicinity of CSA Landslide 3. The
aerial photographs appear to show a pronounced headscarp graben with south-directed
drainage leaving the graben area.  Consideration should be given to mapping the toe
region of the slope, and documenting the topographic conditions of the main body of
the slope.  Our field mapping revealed highly irregular topography in the main portion
of the potential landslide, and the Cross Section M-M’ surface profile through this slope
is suggestive of landslide geomorphology.  Additionally, projection of borehole
information from borings B-17 and B-19 onto this cross section is suggestive of landslide
shearing in this area.

Subsurface Exploration:  A total of 36 large-diameter boreholes, 1 small-
diameter borehole, and 16 backhoe test pits were excavated by MGI to explore the
subsurface conditions at the site.  The large-diameter boreholes were drilled to a
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maximum depth of 70 feet.  A total of 14 large-diameter boreholes were drilled within
landslide debris, with the basal shear surface of the landslide identified by MGI in the
boreholes; however, MGI did not identify striations (and their orientations) on any of the
basal shear surfaces.  All large-diameter borehole exploration performed within
landslides was conducted near the head of these landslides.  In general, the descriptions
of the landslide basal shear surfaces are short, and are not unique from many other
borehole material descriptions.  The logs of the exploratory boreholes do not indicate
that hand sampling was performed on any of the basal shear surfaces.

Subsurface Exploration Recommendations –

• We recommend that additional subsurface exploration be performed along the
roadway north of B-9 to characterize the subsurface materials along the steep
slope.

• We recommend that exploratory trenching be considered in the gently sloping
area (possible graben) near the proposed Morleigh residence to help determine
the presence or absence of landsliding. Additional borings may also be necessary
to help constrain the geologic conditions in this area.

• Additional subsurface exploration should be performed downslope of the
proposed Lunch residential site.  Exploratory borings were performed in the
vicinity of the proposed residence, but no exploration was performed downslope
in the vicinity of the roadway.  There are no other positive picks on the basal
shear surface for this landslide, thus, there is nothing to constrain the location of
the slide plane in the vicinity of the roadway where mitigation elements are to be
implemented (see MGI Cross Section G-G’).

• We recommend that additional borehole exploration be performed with the
intent of obtaining hand samples of the slide plane materials for appropriate
laboratory testing, and to further constrain the subsurface landslide geometries
where only one positive pick on the basal shear surface has been obtained.

Geologic Cross Sections: Many of the geologic cross sections could be improved
with more refined geologic and geomorphic landslide mapping and subsurface
exploration.  Along some of the cross sections, this re-interpretation may result in
shallower mitigation elements, such as along Cross Sections B-B’, E-E’, F-F’, U-U’, and V-
V’.  Other geologic cross sections lack sufficient subsurface data to accurately interpret
the subsurface conditions (i.e., G-G’, K-K’).  Since nearly all of the subsurface geologic
data are from near the head of the landslides, the presented basal shear surface
geometry is not likely accurate.  Therefore, any back-calculated strengths, or forward
analyses based upon these geometries are likely inappropriate. Several of the cross
sections (such as U-U’ and V-V’) do not appear to have incorporated field data
appropriately to the cross sections.  In these areas, very steep basal shear surfaces (47 to
54 degrees) were documented in the boreholes, but the basal shear surface shown on the
sections is much shallower.  There may have been an attempt by MGI to depict the
apparent dip of these features, thus the lower angle; however, this appears to present an
inaccurate depiction of the actual site conditions.

Cross Section Recommendations - The geologic cross sections developed by MGI
should be updated to more accurately reflect the landslide geomorphology at the site.
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The geologic cross sections should be aligned to the most critical portion of the
landslides parallel with the estimated movement direction.

Summary of Geologic Characterization – MGI has performed a geologic investigation
where valuable surface and subsurface geologic information has been gathered, and
specific geologic hazards have been identified.  It is our opinion that the geologic
characterization of the site to date is an excellent feasibility-level investigation that helps
focus attention on specific areas that require further characterization.  In our opinion, the
geologic characterization to date does not appear to provide sufficient accuracy, detail,
or aerial coverage for design level analyses.

Summary of Geotechnical Engineering Evaluation – During our review, we identified
various aspects of the investigation, analysis and design that were not in conformance
with typical investigations for a project of this magnitude and complexity.  The
following discussion summarizes some of these aspects, and provides a general
recommendation for additional investigation (which can be combined with the
additional engineering geologic investigation), laboratory testing and analysis that
should be undertaken to better quantify key geotechnical design criteria parameters and
landslide loading scenarios.  Unfortunately, many of these points are repeated as part of
our answering the Summary of Requested Scope of Work in an organized manner.

Geotechnical Subsurface Investigation – It appears that for the entire subsurface
investigation program, only one small-diameter boring was utilized for this project.  We
further understand that this boring was a core-sample exploratory borehole.
Consequently, it doesn’t appear that undisturbed samples were available or used for
laboratory testing.  It appears that all of the samples used for laboratory testing were
either disturbed samples obtained during downhole logging (also called “grab
samples”), or were driven by the Kelly bar of the drill rig (although widespread in
practice for sampling of large-diameter borings, this is not an ASTM-approved sampling
method for relatively undisturbed samples).  However, on many of the boring logs,
there is not a description of the type or method of sampling.  We recommend that a
detailed description of the type and method of sampling be provided for all samples
tested in the laboratory if not all samples collected during the subsurface investigation
program.

Laboratory Testing – There doesn’t appear to be a comprehensive discussion regarding
the methodology of the laboratory testing, or an explanation regarding the laboratory
test results, so some of our comments regarding the laboratory testing are based on
inferences.

• Since it is not apparent how samples were obtained during the subsurface
investigation, please explain how the Direct Shear (DS) test samples were
obtained/prepared;

• Since it is not apparent how samples were obtained during the subsurface
investigation, please explain how the unit weight values used in the slope
stability analysis were determined;

• It appears that additional subsurface exploration should be considered to obtain
relatively undisturbed samples of the landslide debris material for laboratory
testing;
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• A total of 38 Direct Shear (DS) tests were reported and described as: 1) “Along
Bedding”; 2) “ULT” (ultimate?); 3) “RSHR” (residual shear?); and 4) “Remolded
90%”.  Please clarify how each sample of these four types of tests were prepared,
and the intended future use during analysis;

• Of those 38 DS tests reported, three were described as Qls plane and three as Qls.
Five of these tests were run as RSHR and the sixth one as ULT.   Please clarify the
intent and use (pertaining to slope stability analysis and design criteria) of these
six tests;

• From laboratory test result tables, it appears that for the three DS tests on “Qls
Plane” material, cohesions varied from 190 psf to 290 psf, and the φ varied from
240 to 310.  The Consultant should justify that sufficient laboratory testing on
landslide plane material has been accomplished or consider additional testing;

• From test result tables, it appears that for the three DS tests on “Qls” material,
cohesions varied from 230 psf to 540 psf and the φ varied from 230 to 340.  The
Consultant should justify that sufficient laboratory testing on landslide debris
material has been accomplished or consider additional testing;

• All of the slope stability analyses appear to be based on shear strength
parameters from a DS test described as RSHR on Qls from boring B-12 at a depth
of 28 feet.  The Consultant should discuss the applicability of using only one
residual shear strength for all of the site landslides, including landslide planes
shearing along bedding and others shearing across bedding.

• The selected residual shear strength includes a significant cohesion component.
Typically, cohesion is set to 0 for existing landslides/residual strength
parameters.  The Consultant should consider the use of 0 cohesion or at least
minimal cohesion for the existing landslide basal shear strength or provide
evidence supporting the use of significant cohesion in these slope stability
analyses.

• Because of the inability to control drainage, the susceptibility to disturbance, the
potential for minor disconformities skewing the results, and a forced direction of
shearing in the thin sample, DS tests are generally considered less reliable for
determining in situ shear strengths of landslides.  It has been shown that Triaxial
Compression tests (consolidated undrained) should provide more accurate shear
strength parameters for the landslide debris material.  For a project of this scope
and complexity, it is our opinion that Triaxial Compression Consolidated
Undrained tests on relatively undisturbed samples should be considered for the
landslide debris material.

• Because of the difficulty in obtaining and shearing landslide plane material
under in situ conditions, correlations with Atterberg limits and clay fractions
have been shown to provide reasonable residual and fully-softened shear
strength values.  The Consultant has included a copy of the typical correlations
between secant residual strength and liquid limits (in a response letter to the
County of Los Angeles dated December 28, 2007).  Unfortunately, only five
Atterberg limits tests were performed for the entire project, and four of those
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were in Qls material while the fifth (with the highest Liquid Limit) was
performed on siltstone bedrock.  Additional samples should be obtained along
basal landslide shear planes, and tested, including Atterberg limits and clay
fraction testing, and torsional ring shear strength testing should be considered.

Slope Stability Analysis and Structural Design – Following completion of the
recommended additional laboratory testing, slope stability analyses should be repeated
incorporating updated engineering geologic modifications (described above) and
recommendations to the slope stability analysis provided in the following sections.  If
Landslide 3 is found to be present, then laboratory testing on landslide-specific samples,
appropriate analysis and structural design measures will be necessary to address it.  In
addition, the stabilizing structures should be reanalyzed and redesigned in accordance
with responses to the recommendations presented in the following sections.

SUMMARY OF REQUESTED SCOPE OF WORK

The following are the 16 itemized requests of the CCC in the order requested (in
italics), with the corresponding CSA response following the requested scope.

1) Requested Scope - Evaluate whether the provided material is adequate to determine the
aforementioned stability issues and if not, what additional material should be provided.

1)  Conclusions and Recommendations – Based on our evaluation of the provided
materials, there are several items that should be provided in order to allow an
adequate basis for determining the project stability and other issues.  Many of these
items are apparent in the text responding to the remaining requested scope items
and in the text of our general evaluation summary of the geology, geotechnical
engineering, civil engineering and structural engineering work.  Some of these
materials include:

a) Engineering geologic mapping of individual landslide parts (i.e., headscarp
regions differentiated from unit surfaces, grabens, etc.);

b) Engineering geologic indication of direction of landsliding;

c) More detailed description of landslide shear planes on boring logs (thickness of
shear zone, orientation of shear zone, indication of striae and polishing on shear
surfaces, etc.);

d) Engineering geologic cross sections that are more representative of critical slope
stability with respect to the proposed access road (i.e., oriented in the direction of
landsliding and through the critical portions of the access road);

e)  Subsurface exploration evidence (such as trenching) to prove or disprove the
presence of landsliding in the vicinity of the Morleigh residence (CSA Landslide 3)
with an apparent graben area (based on evaluation of aerial photographs) and
currently not mapped as a landslide;

f) Detailed description of sampling procedure and whether samples tested were
remolded, disturbed, moderately disturbed or undisturbed;
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g) Detailed description of direct shear testing procedure and sample preparation if
remolded (how appropriate unit weight and moisture content determined, etc.);

h) A more comprehensive laboratory test program should be undertaken based on
the understanding that each landslide should be analyzed separately, and this
should include obtaining relatively undisturbed samples and performing Triaxial
Compression tests (TX/CU) on landslide debris from each separate landslide to be
mitigated.  Furthermore, grab samples should be obtained from the landslide basal
shear plane of each landslide to be mitigated and Atterberg Limits tests performed
on each grab sample to obtain correlations with residual shear strengths (Stark, et
al., May 2005).  According to the Southern California Earthquake Center, June 2002,
Recommended Procedures for Implementation of DMG Special Publication 117 for
Analyzing and Mitigating Landslide Hazards in California:  “DS testing devices can
be used to subject a sample to multiple cycles of shearing, which allows an
estimation of residual strength.  Unfortunately, the results may be unconservative
… and should always be checked against either correlations … or results of ring
shear testing …”.  Consideration should be given to torsional ring shear strength
testing (fully softened and residual shear strength) of representative basal landslide
shear plane materials;

i) Detailed description of the basis for the active soil pressure of 30 pcf equivalent
fluid used in design;

j) Detailed description of the basis for 82% active load left over after seismic
shaking;

k) Slope stability calculations using a more rigorous Factor of Safety procedure that
satisfies both moment and force equilibriums;

l) Slope stability analysis of impact of fill prisms placed on landslides on slope
stability; and

m) Grading plans for individual residence house sites indicating balancing of cut
and fill or how much additional fill will be generated and where it will be placed.

2) Requested Scope - Assess whether the proposed remediation measures are adequate to provide
stability for both static and dynamic loading conditions;

2) Conclusions and Recommendations - For design purposes, the geotechnical
engineering consultant (CalWest Geotechnical, Inc., referred to herein as “CalWest”)
divided the proposed access road into 6 regions where the road crosses over landslides.
The regions are labeled A through F and the approximate access road stations that
define the limits of each region are provided in the following table.

Region Identification Start Station End Station
A 26+50 28+45
B 28+45 29+75
C 29+75 31+25
D 43+80 48+00
E 48+00 51+00
F 51+00 57+00
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Structural design loads within each of the regions were based on either lateral loads
from static and pseudo-static slope stability analyses or lateral active pressure loads
from localized retaining wall analysis, whichever was greater.  Design loads from two-
dimensional cross sections were then averaged along the length of the road for each
region.  Details of the analyses within each region are provided below.  It should be
noted that at the terminus of Regions C, D and F, the structural piers do not extend to
the northern limits the mapped landslides.  Explanation for the reasoning behind this
design decision should be provided.

2.1 Region A

The design load within Region A was determined by CalWest to be 130 kips/ft.  This
load was an approximate “average” of required loads from analyses of Cross Sections U-
U’, V1-V1’, and V2-V2’.  The slope stability analysis (SSA) of Cross Section U-U’ was
performed in May 2007, with preliminary material strength parameters.  Although
CalWest subsequently updated their material strength parameters and increased the
strength of the landslide debris, this preliminary analysis was considered when
determining the structural design loads within this region.

Based on our review of the analyses performed along Cross Sections U-U’, V1-V1’, and
V2-V2’, we have the following comments and observations:

• For purposes of SSA, Cross Section U-U’ is a global cross section from which the
entire length of the landslide mass is analyzed.  Cross Sections V1-V1’ and V2-
V2’ are local cross sections from which only the portion of the landslide mass
upslope and underneath the proposed access road is analyzed;

• SSA was performed using the Simplified Bishop factor of safety (FOS) procedure.
This procedure only satisfies moment equilibrium and is, therefore, less rigorous
than FOS procedures which simultaneously satisfy both moment equilibrium
and force equilibrium.  Independent SSA performed by CSA indicate the
required lateral loads calculated by CalWest using the Simplified Bishop FOS
procedure along Cross Sections V1 and V2 result in safety factors which do not
meet 1.5 compliance when evaluated with a FOS procedure which satisfies both
moment and force equilibriums simultaneously.  Based on our independent SSA,
CSA estimates the required lateral loads to be roughly 44% and 59% higher for
Cross Sections V1-V1’ and V2-V2’, respectively, when both force and moment
equilibriums are satisfied.  While the Simplified Bishop procedure is used in the
industry, we recommend that, for a structural system of this magnitude,
consideration be given to using a procedure which simultaneously satisfies both
moment and force equilibriums;

• A surcharge load of 100 psf was applied by CalWest at the location of the
proposed access road for the analysis of Cross Section U-U’.  There were no
surcharge loads applied for the CalWest analyses of Cross Sections V1-V1’ and
V2-V2’.  The Consultant should re-analyze these cross sections using a surcharge
load;

• The required lateral loads from SSA were then reduced to account for a
“favorable active load” induced on the proposed piles by the adjacent landslide
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debris downslope.  The favorable active load appears to have been considered
over 82% of the pile height in accordance with a Newmark seismic displacement
analysis.  It is not clear to us what active earth pressure coefficient was applied or
how the 82% was determined.  The Consultant should clarify how this was done
and the basis for this assumption; and

• The “average” design load for Region A was based on nonlinear interpolation
between required loads at Cross Sections U-U’, V1-V1’ and V2-V2’.  The
Consultant should justify the procedure of averaging required loads to develop a
design load, based on the fact that by definition a significant portion (50 percent
if linear average) of the structure will be under-designed.

Based on the comments and observations provided above, for the engineering geologic
model analyzed, it appears that the design loads calculated for static and pseudo-static
stabilization within Region A are inadequate.  We recommend that CalWest consider
re-analyzing Cross Sections U, V1, and V2 using a rigorous FOS procedure (i.e., a
procedure which simultaneously satisfies both moment and force equilibriums).  If cross
sections are reconstructed based on the engineering geologic discussions provided
above, then the updated and modified cross sections should be utilized.  It is also our
opinion that Cross Section U should be updated with the most recent material strength
parameters and geometrically truncated to be consistent with the localized analyses
performed along Cross Sections V1-V1’ and V2-V2’.  In addition, the “average” design
loads appear to be lower than the calculated design loads at Cross Section U-U’ and V1-
V1’, but much higher than the calculated design load at Cross Section V2-V2’.  We are
concerned that averaging the design loads in this manner could lead to parts of the road
foundation which are overstressed and, consequently, lead to a progressive “unzipping”
failure of the road foundation.

2.2 Region B

The design load within Region B was determined by CalWest to be 50.7 kips/ft.  This
load was determined using a procedure similar to the procedure applied within Region
A.  Within Region B, the calculated design loads along Cross Section V2-V2’ and V-V’
were considered.

Based on our review of the analyses performed along Cross Sections V2-V2’ and V-V’,
we have the following comments and observations:

• For purposes of SSA, Cross Section V-V’ is a global cross section from which the
entire length of the landslide mass is analyzed.  As mentioned above, Cross
Section V2-V2’ is a local cross section from which only the portion of the
landslide mass upslope and underneath the proposed access road is analyzed;

• SSA was performed using the Simplified Bishop FOS procedure which only
satisfies moment equilibrium.  See above for recommendations regarding
performing SSA using programs which simultaneously satisfy both moment
equilibrium and force equilibriums;

• A surcharge load of 100 psf applied at the location of the proposed access road
for the analysis of Cross Section V-V’.  However, there was no surcharge load
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applied for the analysis of Cross Section V2-V2’.  The Consultant should re-
analyze this cross section using a surcharge load;

• It appears that the reported design load at Cross Section V-V’ was based on an
equivalent fluid pressure (EFP) of 30 pcf.  The Consultant should clarify how an
EFP of 30 pcf was derived; and

• The strength parameters of the slide surface are inconsistent between Cross
Sections V-V’ and V2-V2’.  The Consultant should provide justification for
inconsistencies is shear strength parameters for the same landslide.

Based on the comments and observations provided above, for the engineering geologic
model analyzed, it appears that the design loads calculated for static and pseudo-static
stabilization within Region B are inadequate.  We recommend that CalWest re-analyze
Cross Sections V2-V2’ and V-V’ using a rigorous FOS procedure. If cross sections are
reconstructed based on the engineering geologic discussions provided above, then the
updated and modified cross sections should be utilized.  It is also our opinion that Cross
Section V-V’ should be geometrically truncated to be consistent with the localized
analyses performed along Cross Sections V1-V1’ and V2-V2’.  Material strength
parameters should be made consistent for each of the cross sections, when in the same
landslide unless there is appropriate evidence presented to justify using differing
parameters.

The use of an equivalent fluid pressure (EFP) of 30 pcf to represent earth pressures
induced by a landslide should also be justified and an explanation provided as to how it
was determined.   In addition, the “average” design loads appear to be lower than the
calculated design loads at Cross Section V2-V2’, but higher than the calculated design
load at Cross Section V-V’.  Again, we are concerned that averaging the design loads in
this manner could lead to parts of the road foundation that are overstressed and,
consequently, lead to a progressive “unzipping” failure of the road foundation.

2.3 Region C

The design load within Region C was determined by CalWest to be 17.6 kips/ft.  This
load was determined using a procedure similar to the procedure applied within Regions
A and B.  Within Region C, the calculated design loads along Cross Section V-V’ were
considered.  It was assumed that there would be a required design load of 0 kips/ft at
STA31+25, which corresponds to the margin of the landslide.

Comments and observations related to the analysis of Cross Section V-V’ were presented
in Section 2.2, above.  Based on these comments and observations, for the engineering
geologic model analyzed, it appears that the design loads calculated for static and
pseudo-static stabilization within Region C are inadequate.  We recommend that
CalWest consider re-analyzing cross section V using a rigorous FOS procedure.  If cross
sections are reconstructed based on the engineering geologic discussions provided
above, then the updated and modified cross sections should be utilized.  As discussed in
Section 2.1, it is our opinion that Cross Section V-V’ should be geometrically truncated to
be consistent with the localized analyses performed along Cross Section V1-V1’ and V2-
V2’.  Material strength parameters should be made consistent for each of the cross
sections or evidence should be presented which justifies the use of differing parameters.
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Again, the “average” design loads within this region appear to be lower than the
calculated design load at Cross Section V-V’.  Again, we are concerned that averaging
the design loads in this manner could lead to parts of the road foundation becoming
overstressed and consequently lead to a progressive “unzipping” failure of the road
foundation.

It appears that the mitigation structures (piles) don’t extend to the margins of the
landslides and stop short by about 30 feet.  The Consultant should confirm that the
mitigation structures are positioned accurately across the landslide to provide the
anticipated support.

2.4 Region D

The design load within Region D was determined by CalWest to be 53.0 kips/ft.  This
load appears to have been determined by taking the arithmetic average of the required
loads along Cross Sections G1-G1’ and G2-G2’.  It appears that SSA of Cross Section G-
G’ was also considered in the analysis of this region, but was not found to be critical for
design purposes.

Based on our review of the analyses performed along Cross Sections G-G’, G1-G1’ and
G2-G2’, we have the following comments and observations:

• For purposes of SSA, Cross Section G-G’ is a global cross section from which the
entire length of the landslide mass is analyzed.  Cross Sections G1-G1’ and G2-
G2’ are local cross sections from which only the portion of the landslide mass
upslope and underneath the proposed access road is analyzed;

• SSA was performed using the Corrected Janbu FOS procedure along Cross
Section G-G’ and Simplified Bishop FOS procedure along Cross Sections G1-G1’
and G2-G2’;

• Independent SSA performed by CSA indicate the required lateral loads
calculated by CalWest using the Simplified Bishop FOS procedure along Cross
Sections G1-G1’ and G2-G2’ result in safety factors which do not meet code
compliance when evaluated with a FOS procedure which satisfies both moment
and force equilibriums simultaneously.  CSA estimates the required lateral loads
to be roughly 41% and 38% higher for Cross Sections G1-G1’ and G2-G2’,
respectively, when using the more rigorous procedure.  See above for
recommendations regarding performing SSA using programs which
simultaneously satisfy both moment and force equilibriums;

• There was a surcharge load of 250 psf applied at the location of the proposed
access road for the analysis of Cross Section G-G’.  There was no surcharge load
applied for the analyses of Cross Sections G1-G1’ and G2-G2’.  The Consultant
should re-analyze this cross section using a surcharge load;

• It appears that the reported design loads along Cross Sections G1-G1’ and G2-G2’
were based on an EFP of 30pcf.  The Consultant should clarify how an EFP of 30
pcf was derived; and
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• The strength parameters of the slide surface are inconsistent between Cross
Section G-G’ and Cross Sections G1-G1’ and G2-G2’.  The Consultant should
provide justification for inconsistencies is shear strength parameters for the same
landslide.

Based on the comments and observations provided above, for the engineering geologic
model analyzed, it appears that the design loads calculated for static and pseudo-static
stabilization within Region D are inadequate.  We recommend that CalWest consider
re-analyzing cross sections G1 and G2 using a more rigorous FOS procedure.  If cross
sections are reconstructed based on the engineering geologic discussions provided
above, then the updated and modified cross sections should be utilized.  Material
strength parameters and surcharge loads should be made consistent for each of the cross
sections.  If the design load within this region is still based on an EFP of 30 pcf, then its
applicability should be justified, with an explanation regarding how it was determined.

It appears that the mitigation structures (piles) don’t extend to the margins of the
landslides and stop short by about 10 feet, the Consultant should confirm that the
mitigation structures are positioned accurately across the landslide to provide the
anticipated support.

2.5 Region E

The design load within Region E was determined by CalWest to be 20.0 kips/ft.  This
load appears to have been determined by taking the arithmetic average of the required
loads along cross sections G3-G3’and G4-G4’.

Based on our review of the analyses performed along cross sections G3-G3’and G4-G4’,
we have the following comments and observations:

• For purposes of SSA, cross sections G3-G3’and G4-G4’ are local cross sections
from which only the portion of the landslide mass upslope and underneath the
proposed access road is analyzed;

• SSA was performed using the Simplified Bishop FOS procedure along G3-
G3’and G4-G4’;

• Independent SSA performed by CSA indicate that the required lateral loads
calculated by CalWest using the Simplified Bishop FOS procedure along sections
G3 and G4 result in safety factors which do not meet code compliance when
evaluated with a FOS procedure which satisfies both moment and force
equilibriums simultaneously.  CSA estimates the required lateral loads to be
roughly 18% and 3% higher for sections G3 and G4, respectively, when both
equilibriums are satisfied.  See above for recommendations regarding
performing SSA using programs which simultaneously satisfy both moment
equilibrium and force equilibrium;  and

• It appears that the reported design loads along cross sections G3-G3’ and G4-G4’
were based on an EFP of 30pcf.  The Consultant should clarify how an EFP of 30
pcf was derived.
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Based on the comments and observations provided above, for the engineering geologic
model analyzed, it appears that the design loads calculated for static and pseudo-static
stabilization within Region E are inadequate.  We recommend that CalWest re-analyze
Cross Sections G3 and G4 using a rigorous FOS procedure. If cross sections are
reconstructed based on the engineering geologic discussions provided above, then the
updated and modified cross sections should be utilized.  If the design load within this
region is still based on an EFP of 30 pcf, then its applicability should be justified, with an
explanation regarding how it was determined.

2.6 Region F

The design load within Region F was determined by CalWest to be 7 kips/ft.  This load
appears to have been determined based on an analysis of a cross section perpendicular
to Cross Section E-E’.

Based on our review of the analyses performed along Cross Section E-E’ we have the
following comments and observations:

• For purposes of SSA, Cross Section E-E’ is a global cross section from which the
entire length of the landslide mass is analyzed;

• SSA was performed using the Janbu Corrected FOS procedure along Cross
Section E-E’.

• It appears that the proposed access road crosses section E-E’ three times along
the section.  For purposes of SSA, CalWest has represented the combined effect
of the piles located at each road crossing with a single point load at the inboard
edge of the lowest road crossing and iteratively solved for the necessary
magnitude of this point load to reach code compliant FOS for static and pseudo-
static loading conditions;

• After performing SSA, CalWest determines that design of pile reinforcement in
this region is governed by an EFP of 30 pcf;

• It appears that the total load on all the piles along the 600 feet of access road
within this region is calculated by looking at a cross section perpendicular to
Cross Section E-E’ at a point where the landslide is roughly 53 feet deep at the
center.  It appears that CalWest assumes that the pile loads vary linearly along
the width of the landslide and are based on the EFP of 30 pcf; and

• The resultant force calculated above is then distributed over the 600 feet of
roadway for a design load of 7 kips/ft along the road.

Typical in two-dimensional (2D) SSA, uniform geometry is assumed into and out of the
plane of analysis.  For example, the 2D SSA performed by CalWest along Cross Section
E-E’ requires 21.5 kips per foot into and out of the plane created by Section E-E’ in order to
achieve code compliant FOS.  The EFP analyses performed by CalWest appear to
calculate the total load acting on a plane created by a cross section perpendicular to
Cross Section E-E’.  Like the SSA, this total force is distributed into and out of the plane
created by section E-E’.  For design purposes, however, the total load is distributed over
the entire length of the roadway (600 feet), along the length of road alignment.  This
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methodology is not typical, and is based on assumptions that, if inaccurate, will
potentially result in over-stressing of the mitigation structures, including: 1) assuming
that the depth of landslide varies uniformly from a hypothesized maximum depth to the
margins; and 2) assuming that the one analyzed cross section is the most critical for the
entire 600 feet of roadway.

For the engineering geologic model analyzed, it appears that the design loads
calculated for static and pseudo-static stabilization within Region F are inadequate.
We recommend that CalWest provide results of typical SSA and localized retaining wall
analyses at several locations along the road within Region F to justify the application of
7 kips per foot along the road as the design criteria. If cross sections are reconstructed
based on the engineering geologic discussions provided above, then the updated and
modified cross sections should be utilized.  Again, if design is still governed by the use
of 30 pcf EFP, then CalWest should provide justification for the application of this value.

It appears that the mitigation structures (piles) don’t extend to the margins of the
landslides and stop short by about 20 feet, the Consultant should confirm that the
mitigation structures are positioned accurately across the landslide to provide the
anticipated support.

3) Assess whether the structural design (including pile diameters, spacing, embedment, steel
reinforcement and orientation, force application, conformity to standards of practice, and
ability to adequately resist lateral loads) of proposed remediation structures are appropriate
for their intended purposes;

3)  Conclusions and Recommendations - We have reviewed the structural calculations
and structural drawings for the above referenced project, and have come up with the
following questions that the Engineer of Record needs to clarify.

STRUCTURAL CALCULATIONS:

It appears that the Consultant has designed the piles without applying the code FOS,
instead using a “load factor” equal to 1.067 or the ratio of 1.6 (code structural FOS) over
1.5 (SSA FOS).  This is not a typically accepted design practice since these two factors of
safety may not necessarily be redundant (one applies to uncertainties in strengths,
distributions and behaviors of structural materials and the other applies to uncertainties
in subsurface conditions, soil parameters and limitations inherent in slope stability
analyses, etc.).  The Consultant should redesign the piles applying the code FOS to the
design load determined from the SSA that results in a FOS of 1.5.

With respect to the structural calculations, we recommend that the Consultant
address the following items:

1. Page 5: Show calculation how L2 is determined and how the associated L2
maximum moment is determined; this applies to all piles.

2. Page 5: Show calculation how embedment is determined as noted by calculation
on Page 115.
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3. Page 5: Clarify why piles in the 47-51 foot depth range have smaller embedment,
though larger moments, as compared to the piles in the 42-44 foot depth range
that have smaller moments and deeper embedment; this applies to all piles.

4. Page 6: Clarify by hand calculation how this spreadsheet works.

5. Page 11: Revise PCACOL interaction diagram to include dead and live load from
roadway with moment from landslide; revise reinforcing as necessary; typical all
piles.

6. Page 11: It appears that the piles are over-reinforced as flexural members, verify
and revise as necessary; typical all piles.

7. Page 26: Clarify why pile embedment calculation does not match structural
drawings.

8. Page 26: Clarify why pile summary sheet on Page 4 indicates pile diameter to be
3’-6”, while structural drawings indicate 3’0”.

9. Page 68: Clarify why pile moment does not match PCACOL and Pile Summary
on Page 4.

10. Page 93: Provide load combination 1.2D+1.6+1.6H, and 0.9D+1.0E+1.6H per ACI
318 in PCACOL.

11. Page 93: Show calculation that the shear wall pile meets ACI shear wall
requirements §11.10 and §14, and boundary zone requirements §21.7.

12. Page 118: The sketch indicates four concrete beams that run parallel within the
roadway deck that supports the roadway deck.  It appears that there should be a
transfer girder located perpendicular to the roadway at the piles to support these
concrete beams; clarify and revise calculations and structural drawings as
necessary.

13. Page 118-119: Clarify Case I and Case II and associated Enercalc calculations on
pages 120 through 125.

14. Page 120: Clarify where the loads used in the program are from.

15. Page 122-123: Provide calculation for one-way shear, two-way shear, and
punching shear for the roadway deck if transfer girder not added.

16. Page 128: Clarify where active pressure, passive pressure, and fire truck loadings
are derived from.

17. Page 128: Provide calculation for design of grade beam for shear and torsion.

18. Page 128: Provide calculation how embedment was determined for these
retaining walls on a downward slope.
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19. Page 128: Clarify if there is any seismic loading for both uphill retaining walls
and downward retaining walls.

20. Page 128: Provide calculation for shear transfer of retaining wall to grade beam
and grade beam to piles.

21. Page 149: Clarify by hand calculation how spreadsheet works.

22. Page 170-171: Clarify why Enercal key reinforcing is indicated as #4 @ 12.5”
while the structural drawings and calculation page 171 notes #4 @ 16”.

STRUCTURAL DRAWINGS:

1. Sheet S-1:  Provide structural drawing index.

2. Sheet S-1:  Fill out County of Los Angeles – Structural Observation checklist.

3. Sheet S-2:  The enlarged site plan B references the incorrect sheet.  Make
reference to the appropriate sheet?

4. Sheet S-2:  In the Symbol Legend, the detail referenced for the site retaining walls
is incorrect.  Make reference to the appropriate detail(s).

5. Sheet S-3:  On Plan View “A”, Detail 3/S9, clarify the spacing of the cast-in-place
piles, either in plan or on detail 3/S9.

6. Sheet S-4:  On Plan View “C”, it indicates that piles 107 and 108 are to be spaced
at 9’-0” while all others are to be spaced at 7’-6” or 15’-0”.  Provide moment,
embedment, etc. calculations for 9’-0” center-to-center pile spacing.

7. Sheet S-6:  Detail 1 indicates (12) #9 dowels equally spaced in the pile; provide
calculations for shear transfer.  It appears the roadway deck is not thick enough
to develop the #9 reinforcing dowels from the piles; this applies to all piles,
revise drawings as necessary.

8. Sheet S-6:  Detail 2, indicates cantilever retaining wall supported of the roadway
deck, provide calculations for the connection of the cantilever retaining wall to
the cantilever roadway deck.

9. Sheet S-6:  Detail 2 indicates the top reinforcing steel as #6 @ 8” o.c. which is
different from Detail 7 which indicates #6 @ 6” o.c.; clarify and revise.

10. Sheet S-6: Detail 2 Table, indicates “A Slab” reinforcing steel as #5 @ 8” o.c.,
which is less than the reinforcing steel indicated in Detail 1 and Detail 7, clarify
and revise.

11. Sheet S-6:  Detail 2 Note references Detail 1/S5, which is incorrect.  Make
reference to the appropriate detail(s).

12. Sheet S-6:  Detail 2 Table, 2:1 Backfill Angle, “t conc” indicates N/A, the
structural calculations references 14”, clarify and revise.
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13. Sheet S-6:  Detail 8; provide calculations for site retaining wall.

14. Sheet S-7:  Provide calculations for shear transfer between roadway deck and the
shear wall pile, also refer to question7.

15. Sheet S-8:  Clarify how “L2” Zone values on the Pile Schedule were determined
and provide calculations.

16. Sheet S-8:  For piles 13 through 21 in the Pile Schedule, the shear reinforcement
does not match the structural calculations; clarify and revise.

17. Sheet S-8:  For piles 36 and 39, the shear demand indicated in the structural
calculations on Page 4 is higher than the capacity; clarify and revise.

18. Sheet S-8:  For piles 43 through 45 in the Pile Schedule, the shear reinforcing in
“L1” Zone does not match the structural calculations summary as noted on Page
4.

19. Sheet S-8:  For piles 108 through 183 in the Pile Schedule, the shear reinforcing
for “L1” and “L2” Zone indicates #14.  The structural calculations indicate #4;
revise schedule to indicate the correct reinforcing steel.

20. Sheet S-8:  Clarify if there is sufficient spacing between longitudinal reinforcing
steel with the proposed concrete mix design; refer to ACI 318 §7.6.3 and §3.3.2.

21. Sheet S-9:  Provide calculations for minimum reinforcing steel requirements per
ACI 318 for both Detail 1 and Detail 3.

22. Sheet S-9:  Detail 1, provide calculations for retaining wall footing/ key, i.e.
flexural requirements and minimum steel requirements, etc.

23. Sheet S-9:  Detail 1 Table, “Ak” reinforcing steel does not match structural
calculations; revise drawings.

24. Sheet S-9:  Detail 1 Table, “t conc” for 2:1 backfill angle indicates N/A, the
structural calculations indicates 14”; revise drawings.

25. Sheet S-9:  Detail 2; provide calculation per ACI Appendix “D” for curtain wall
connection to concrete deck and pile; revise detail as required.

26. Sheet S-9:  Detail 2; provide calculation for curtain wall and indicated gauge,
revise detail as required.

27. Sheet S-9:  Details 2 and 3, Provide detail of guardrail and connection, also
provide calculations per 2007 CBC and per ACI Appendix “D”.

28. Sheet S-9:  Detail 3, Provide dimension for retaining wall tiebeam.

29. Sheet S-9:  Detail 3, revise detail or show on plan the spacing of the cast-in-place
piles.
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30. Sheet S-9:  Detail 3, Provide calculation (i.e., moment, torsion, etc.) for retaining
wall tiebeam for reinforcing steel indicated in table.

31. Sheet S-9:  Detail 3, provide calculation for dowels from pile to grade beam,
revise drawings as required.

4) Assess whether the proposed remediation measures will potentially adversely impact
slope stability;

4)  Conclusions and Recommendations - As discussed in Section 7.0, grading for the
proposed access road, driveways, and building pads will generate approximately 5,000
cubic yards (cy) of net fill materials.  Current plans consist of placing fill materials
beneath the proposed access road and along the outboard edge of the proposed access
road in several places.  In addition, three staging areas for the Los Angeles County Fire
Department (LACFD) will be constructed.  All three staging areas are located within the
boundaries of the landslide.  The largest of the three staging areas is proposed along the
outboard edge of the proposed access road between Station (STA) 46+00 and 50+00.  The
plans indicate that this staging area will consist of 9,500 cy of fill.  The maximum
thickness of the proposed staging pad is on the order of 13 feet.  Placement of fill
materials upon the upslope portion of an existing landslide could potentially have an
adverse effect on global slope stability.  Therefore, we recommend that CalWest perform
appropriate SSA to evaluate the effect of fill placement on the landslide.   In particular,
the three staging areas should be individually evaluated.  The SSA results should be
discussed and CalWest should provide recommendations for appropriate mitigation
measures if the stability of the slope is adversely impacted.

The Consultant should evaluate the potential for the “non-structural fill” to be
susceptible to debris flows during periods of prolonged, and or, intense rainfall.  The
plans indicate that the non-structural fill will be approximately 16-inches thick;
however, there is no indication whether this material will be keyed and benched into the
intended slope.  The Consultant should clarify how this non-structural fill will be
placed, compacted and stabilized to reduce the potential for becoming susceptible to
debris flows.

5) Assess the necessity of fill proposed to be placed between Station 44+60 and Station 52+80
for stability purposes, fire department access and staging, and to evaluate the volume of fill
being placed to eliminate off-haul;

5)  Conclusions and Recommendations – Based on the electronic files provided to CSA,
it is our opinion that the area designated for non-structural fill placement is not
adequate for the volume of excess fill expected.  Utilizing the grading contours and line
work provided by Whitson Engineers on the AutoCad drawing “Proposed”, CSA
calculated a total surface area of 80,338 square feet designated for placement of non-
structural fill containing a volume of 2,600 cubic yards of fill.  The fill depicted on the
AutoCAD drawing is on average 16 inches thick.  According to the plan set “Sweetwater
Mesa Road Improvements From STA: 26+70 to 75+53.43”, dated November 4, 2009, the
total volume of excess fill expected is 5,250 cubic yards.  In addition, the proposed
structural piers for the roadway will likely produce at least 6,250 cubic yards of
additional spoils (excess fill).  Plans for the residences were not provided to CSA;
consequently, it is unknown what volume of additional fill may be produced in
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conjunction with the foundation elements for the residences and whether that material
will be placed/used on each residential site.  Consequently, it appears that there could
be a significant volume of material not accounted for on-site permanent stockpiling.
Furthermore, the volume estimates don’t appear to take into account swelling of
excavated material and shrinkage of compacted material.  Estimates of potential volume
changes due to swelling and shrinkage should be provided by the geotechnical engineer
based on appropriate laboratory testing and experience with similar materials.

6) Assess the compatibility and appropriateness of each stabilizing structure/improvement (cuts,
fills, retaining walls, drainage, interconnecting piles, and cylindrical piles) necessary for the
construction of the 5-lot access road;

6)  Conclusions and Recommendations - As discussed in Section 4.0, it appears that Los
Angeles County requires three staging areas for the fire department along the proposed
access road.  It is our understanding that the largest of the three staging areas requires
approximately 9,500 cy of fill materials to be placed along the outboard edge of the
proposed access road between STA 46+00 and STA 50+00.  It appears that the fill for all
three staging areas will be placed on existing landslide debris near the upslope portion
of the landslide.  We did not find evidence of any geotechnical analyses related to this
fill placement and are concerned about the possible adverse impact on slope stability.

In our experience, cylindrical piles (piers) can be effective in increasing slope stability if
the subsurface has been accurately characterized and the geotechnical analyses have
been performed appropriately.  Based on our review of the structural design of the
cylindrical piles, we understand that the piles have been designed to resist tensile forces
primarily in one direction (tension side of steel reinforcement cage).  In theory, we agree
that such a design could be appropriate and applicable provided the direction of
principal lateral earth (landslide) pressures is known within reason.  However, in
practice, this design requires precision.  If the direction of landslide movement has not
been adequately determined, or if the contractor installs the steel reinforcement cage at
the wrong orientation, the principal tensile forces within the pile could occur in regions
of the pile that were not designed to resist tension.

It is also our understanding that Piles 68 – 107 are embedded only 15 feet below the
basal shear surface of the landslide and Piles 108 – 185 are embedded only 11 feet below
the basal surface of the landslide.  There is an element of engineering judgment
associated with the design embedment lengths based on the assumed accuracy of the
location of the landslide basal shear surface and the potential for landslide movement to
transition below the pile reinforcements.  In our experience, however, for landslides of
this depth and complexity, the embedment depth is usually on the order of 20 feet or
greater.

7) Estimate the extent of additional disturbed areas and volumes of cut and fill necessary if the
1.5:1 slopes must be modified to 2:1;

7)  Conclusions and Recommendations -  The area of 1.5:1 (horizontal : vertical) cut
slopes shown on the plan set “Sweetwater Mesa Road Improvements From STA: 26+70
to 75+53.43”, dated November 4, 2009, is located on the inboard side of the proposed
roadway from  STA 55+60 to STA 61+30, as well as on the north and west side of the
Morleigh private driveway and residence.  If it is determined that these slopes must be
cut to a maximum inclination of 2:1, the additional area disturbed would be 24,000
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square feet in the area of the proposed roadway and 2,400 square feet in the area of the
Morleigh private driveway and residence.  This additional area of cut would produce
5,650 cubic yards of additional spoils in the roadway section and 450 cubic yards of
additional spoils in the vicinity of the Morleigh private driveway and residence.

8) Evaluate possible repairs to the pile supported roadway section in the unlikely event of failure
due to landslide movement;

8)  Conclusions and Recommendations – It appears that different landslides or parts of
landslides could be moving in different directions, consequently, the reinforcing steel
will need to be aligned in the direction of this potential movement.  If a pile was
oriented in the wrong direction due to installation error and/ or the failure plane differs
from what the Geotechnical Engineer has determined, the pile could have insufficient
moment capacity due to the special reinforcing steel layout.  While not a repair, but
more in the line of prevention, it appears that there should be some tolerance (i.e., 15°
from centerline each way, for example) in the reinforcing steel layout to provide some
redundancy for installation error and/ or the failure plane differing from that
determined by the Geotechnical Engineer.  In the event of failure due to landslide
movement, the existing access road supporting piers would either need to be abandoned
or removed and replaced with new piers properly designed to resist additional landslide
movement.  If failure were caught early enough, then tieback anchors could be installed
to support the failing section(s) of roadway.  The consultants should recommend a
monitoring system and protocol for early warning of potential problems so that they can
be addressed early on should they occur.

9) Assess the potential consequences of an unlikely failure of the pile supported roadway section;

9)  Conclusions and Recommendations - The system currently designed has a factor of
safety of 1.5.  If a pile was to fail or, more likely, to deform excessively, the forces would
then be distributed through the deck to the adjacent piles. As noted in previous
structural review comments, punching shear and the method of transferring loads to
decking was not provided.  The Consultant should describe the mechanism of how these
forces would be distributed through the deck, and explain what the remaining safety
factor for the pile(s) affected would be.

10) Assess the potential failure mechanisms and repair options of the elevated roadway sections;

10) Conclusions and Recommendations - The system currently designed has a factor of
safety of 1.5.  If a pile was to fail or, more likely, to deform excessively, the forces would
then be distributed through the deck to the adjacent piles.  As noted in previous
structural review comments, punching shear and the method of transferring loads to
decking was not provided.  The Consultant should describe the mechanism of how these
forces would be distributed through the deck, and explain what the remaining safety
factor for the pile(s) affected would be.

11) Confirm that roadway grade does not exceed the indicated 18.95 percent, and discuss issues
associated with roadways constructed at this inclination;

11)  Conclusions and Recommendations -  The proposed roadway is inclined at 18.95%
from STA 31+29.21 to STA 40+39.38, STA 49+15.66 to STA 61+30.26 and STA 67+83.4 to
STA 73+04.69.  After review of the design plans and electronic drawings, it does not
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appear that this inclination is exceeded along the proposed roadway.  The profile length
of the three sections of roadway listed above are 925 feet, 1,235 feet and 530 feet,
respectively.  Construction of approximately one half mile of roadway at 18.95% could
be difficult and without adequate supervision and inspection could result in a
substandard finished product whose design life expectancy would be shortened.  In
addition to the difficulty in constructing a roadway at such a steep inclination, such a
road would put an additional strain on the engines and braking systems of the vehicles
that traveled the road frequently.  Safety is another issue for steep roadways because the
steeper the roadway, the more driving safety issues that could arise.

12) Conduct a thorough spot-checking of calculated quantities for the following using provided
topographic information:

a) Volume and area of proposed cuts and fills [1.5:1 (H:V) slopes] of the roadway, residential
access roadways, and building pads;

a) Conclusions and Recommendations -  As discussed above, the areas of 1.5:1
(horizontal : vertical) cut slopes shown on the plan set “Sweetwater Mesa Road
Improvements From STA: 26+70 to 75+53.43”, dated November 4, 2009, are located on
the inboard side of the proposed roadway from  STA 55+60 to STA 61+30 as well as on
the north and west side of the Morleigh private driveway and residence.  The surface
area of the proposed 1.5:1 cut inboard of the roadway is 25,500 square feet and the
volume of material to be removed is 3,900 cubic yards.  The surface area of the proposed
1.5:1 cut located on Morleigh private driveway and residence is 5,200 square feet and the
volume of material to be removed is 865 cubic yards.

b) Volume and area of cuts and fills inclined at 2:1 (H:V) for the roadway, residential access
roadways, and building pads;

b) Conclusions and Recommendations - The total disturbed area for the 2:1 cuts and
fill slopes is approximately 357,500 square feet.  Within the disturbed area, 40,000
cubic yards of fill will be placed and 32,500 cubic yards of cut excavated.  These
calculated quantities, combined with the excavation quantities for the 1.5:1 cut
slopes, are in conflict with the calculated quantities on the plan set “Sweetwater
Mesa Road Improvements From STA: 26+70 to 75+53.43”, dated November 4, 2009.
The quantities calculated by CSA account for 2,700 cubic yards less cut to be
excavated and 4,550 cubic yards more fill to be placed.  However, detailed grading
plans for the subgrade at the residences were not provided to CSA and could
account for minor differences.  CSA utilized the finish floor elevations provided for
the residential structures to calculate approximate grading quantities in the vicinity
of the residences.  In addition, since the plans provided to CSA were finished grade
contours and not subgrade contours, it is likely that the concrete and structural
elements of the roadway sections account for the disparity in fill quantities.

c) Lengths and heights of retaining walls (roadway, residential access roadways, and building
pads);

c) Conclusions and Recommendations – The retaining wall heights and lengths
calculated by CSA were in conformance with those provided by Whitson Engineers.
It should be noted that the retaining walls in the area of roadway from STA 51+90 to
STA 55+25 on the civil plans dated November 4, 2009, are in conflict with the
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structural plans dated January 28, 2010.  The civil plan’s retaining walls are longer
than those depicted on the structural plans.  The structural plans have additional fill
placed on the inboard side of the road eliminating the necessity of a retaining wall.
Also of note is that the design elements on the structural plan appear to be shifted
4.83 feet to the east with respect to the civil plans and underlying topographic base
map.

d) Length of roadway to be stabilized by slab piles and cylinder piles; and

d) Conclusions and Recommendations – The sections of roadway to be stabilized
within the County of Los Angeles are located from STA 26+76 to STA 31+26 and
STA 43+81 to STA 56+86.  The profile length of these pier-supported roadway
sections are 451.8 feet and 1,319.5 feet, respectively.

e) Length and height of elevated roadway sections;

e) Conclusions and Recommendations -  It is CSA’s understanding that the elevated
portions of the roadway are defined by those sections of roadway that refer to Detail
2 on Sheet S-9 of the structural plans dated January 28, 2010.  The elevated roadway
sections as defined above are located at STA 30+93 to 31+26, STA 51+92 to 52+64 and
STA 53+43 to 54+42.  The maximum heights for these elevated roadway sections are
4 feet, 18 feet and 10 feet, respectively.  The profile lengths of the elevated roadway
sections are: STA 30+93 to 31+26, 33 feet; STA51+92 to 52+64, 73.5 feet; and STA
53+43 to 54+42, 100.5 feet.  The exact locations of the elevated roadway sections
should be more clearly denoted on the design plans; in addition, details should be
provided that illustrate how the various retaining walls transition from one to the
other.

13) Evaluate the vulnerability of the roadway to geologic hazards;

13) Conclusions and Recommendations – The proposed roadway alignment is most
vulnerable to potential future reactivation of the existing landslides, seismically
induced ground shaking, and rockfalls.  As the design now stands, a potential
landslide (Landslide 3 in our evaluation) has not been identified.  If this landslide is
found to be present, then the section of roadway in the vicinity of this feature could
be vulnerable to slope instability unless mitigation measures are implemented to
properly address this hazard (either avoidance or stabilization).  In the event of future
prolonged and/or intense rainfall or seismic activity, reactivation of existing
landslides could be possible.  Because the slope stability analyses did not take into
account the possible future presence of groundwater (pore pressures) for any of the
landslides, it is difficult to quantify the level of potential risk that the roadway could
be exposed to.  The consultants should comment on the potential for groundwater to
perch and create pore pressures on the relatively impervious basal landslide rupture
surface and if it is plausible, how this might affect slope stability.  A section of the
road from Sta. 27+00 to Sta. 30+00 appears to be susceptible to rockfalls; however, the
likelihood of permanent damage to the roadway appears to be low.  Mitigation
recommendations have been provided to help reduce the risk of rockfalls from
impacting the roadway and roadway users; however, to date, roadway design plans
have not incorporated these mitigation recommendations.
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14) Assess the constructability of the proposed roadway, residential access roadways and
building pads;

14) Conclusions and Recommendations – Due to the large size of some of the access
road piles (up to 8-foot diameter), there are probably only three or four construction
companies on the west coast that could construct these structures.  However, it is
unlikely that any west coast contractors have experience building the Interconnected
Pile option.  Construction of either the deep large-diameter piles, or the
interconnected pile, will likely require slurry to prevent the hole from caving during
installation of the cages, multiple cranes to lift and connect cages, and an ample
supply of readily available concrete.  In order to construct the stabilized sections of
roadway, large temporary construction pads will be required.  The construction pads
will be used for drill rig and crane maneuverability and material storage, and will
likely be constructed by side-casting excavation spoils down the slope.  The
residential access roadways and building pads are within the capabilities and
expertise of many local Southern California contractors.  The applicant should
identify likely locations and sizes of construction staging areas (i.e., temporary
construction pads, slurry drying ponds, etc.) and quantities (i.e., slurry and
temporary fill pad volumes, etc.) thought to be needed to construct the project.

15) Assess the long term effectiveness and appropriateness of the proposed stabilization
elements; and

15) Conclusions and Recommendations – While the interconnected pile option in
theory could prove effective since it appears to provide more overturning resistance
than single piles, we are concerned that this option may not be feasible to construct in
this geologic setting (remnant hard rock layers in landslide debris may prove difficult
to excavate).  Regarding the effectiveness of the cylindrical piles to resist landslide
forces, while the concept is a proven concept for stabilizing landslides or portions of
landslides, these piles may be insufficiently embedded into the underlying in-place
material (in some cases only 11 or 15 feet of embedment).  Furthermore, piles resisting
20 or more feet of lateral load (especially landslide loading) are typically braced with
tensioned tieback or deadman anchors, although the piles that are very large in
diameter may be capable of resisting greater lateral loads.  Because many of the piles
proposed for the access roadway are not very large in diameter, have shallow
embedment depths and are not equipped with anchors, it appears that some of the
proposed roadway stabilization piers could prove insufficient for the anticipated
landslide or earthquake loadings, have a risk of being over-stressed, and thus may
not prove effective in the long term.  Satisfactory responses to the structural
engineering comments contained in this letter-report would be necessary to provide a
final assessment of the appropriateness of the proposed stabilization elements.

16) Identify conceptual level alternative designs and stabilization measures that would
reduce grading and wall heights.

16. Conclusions and Recommendations – By refining the geologic landslide mapping, it
is our preliminary opinion that some reductions in the amount and size of
stabilization elements could be realized.  It also appears that with some
modifications to the roadway alignment, some of the landslide crossings could be
either eliminated or reduced, which would reduce the extent of subsurface
stabilization elements needed.
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17. Waterline Alignment

In general, the southern approximately 2,000 feet (from the end of the unimproved
roadway, southward to the Ronan residential site) of the waterline alignment
extends across relatively steep, west-facing topography that is relatively free of large
landslides.  In-place bedrock, with some minor, shallow, colluvium-filled swales,
was observed for the majority of the alignment.  This portion of the alignment is
currently undeveloped. The northern approximately 1,500 feet has been partially
graded across relatively stable bedrock materials.  Some small fillslope failures are
located along this alignment, but if the pipeline is located along the inboard edge of
the unimproved roadway, these failures should not impact a future pipeline.  The
northernmost 1,200 feet of the alignment is located within an existing paved private
roadway. A large bedrock landslide does appear to be located at the northern end of
the alignment; however, two existing residences, utilities, and the roadway are
already located atop this landslide.  A small landslide is located directly across from
the fire hydrant at the north end of the alignment, and has removed a small portion
of the edge of the roadway at this location.  This small landslide should be addressed
prior to installation of the new water line.

SUMMARY

Based on our peer review of the documents and drawings provided, historical
aerial photographs, site inspections and analyses, it is our opinion that the applicant’s
geologic, geotechnical engineering, civil engineering and structural engineering
consultants have conducted a great deal of investigative and design work on this
challenging project and have developed a reasonable conceptual approach to address
these challenges given the site characterization and analyses currently available to them.
However, we believe that the information provided to date is insufficient to justify final
approval of the project design.  The geologic characterization needs to be refined
(potentially to the benefit of the scope of the project) and the possibility of an additional
large landslide either disproved or taken into consideration in the design.  The
geotechnical engineering consultant needs to address the refined geologic
characterization, perform supplemental laboratory testing to better determine landslide-
specific shear strengths and utilize an analysis methodology that satisfies both moment
and force equilibriums.  The civil and structural engineering consultants will then need
to address the refined geologic characterization and geotechnical engineering analysis of
that refined characterization utilizing approved design practices.  Consequently, we
recommend that the applicant’s consultants review and satisfactorily address the
detailed comments contained in this letter-report prior to the CCC approving the
technical aspects of this application for Coastal Development Permits 4-09-056 through
4-09-061 for the Sweetwater Mesa Development Project in Malibu, California.
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We trust that this provides the California Coastal Commission with the
information that you need at this time.  If you have any questions, or need additional
information, please contact us.

Very truly yours,

COTTON, SHIRES AND ASSOCIATES, INC.

                       
Patrick O. Shires
Senior Principal Civil and Geotechnical Engineer
PE 26397, GE 770

                                                 

POS:JW:DTS:JZ:AM:st

Attachments: References (Documents/Drawings/Electronic Files) Reviewed;
Figure 1 – Aerial Site View;
Figure 2 – CSA Photo-Interpretive Landslides;
Plate 1 – Peer Review Engineering Geologic Map; and
Hohbach-Lewin, Inc., Structural Engineering Peer Review Letter dated
February 22, 2010.

John M. Wallace
Principal Engineering Geologist
RG 6151, CEG 1923

3-31-12

David T. Schrier
Principal Civil and Geotechnical Engineer
PE 47816, GE 2334
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4453-005-091, Morleigh).

Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN
4453-005-092, Mulryan).

Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN
4453-005-037, Lunch).

Mountain Geology, Inc., May 18, 2009, Engineering Geologic Memorandum – Proposed
Minor Modifications of Grading Plan, Northerly Terminus of Sweetwater Mesa
Road.
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Southern California Earthquake Center, June 2002, Recommended Procedures for
Implementation of DMG Special Publication 117 for Analyzing and Mitigating
Landslide Hazards in California.

Whitson Engineering, January 1, 2008, Revised March 9, 2009, 20’ Driveway to Proposed
Single Family Residence Plans, Sweetwater Mesa Road, (APN 4453-005-018, Vera).

Whitson Engineering, March 11, 2009, Driveway, Grading and Drainage Plans for a
Single Family Residence (APN 4453-005-092, Mulryan).

Whitson Engineering, March 25, 2009, Driveway, Grading and Drainage Plans for a
Single Family Residence (APN 4453-005-091, Morleigh).

Whitson Engineering, April 3, 2009, Driveway, Grading and Drainage Plans for a Single-
Family Residence (CDP Submittal Not for Construction), (APN 4453-005-037,
Lunch).

Whitson Engineering, April 28, 2009, Contour Grading Exhibit – 2839 Sweetwater Mesa
Road (APN 4453-005-037).

Whitson Engineering, August 5, 2009, Driveway, Grading and Drainage Plans for a
Single-Family Residence (CDP Submittal Not for Construction), (APN 4453-005-037,
Lunch).

Whitson Engineering, August 5, 2009, 2851 U Sweetwater Mesa Road: Driveway,
Grading and Drainage Plans for a Single-Family Residence (APN 4453-005-091,
Morleigh).

Whitson Engineering, August 5, 2009, 2857 U Sweetwater Mesa Road: Driveway,
Grading and Drainage Plans for a Single-Family Residence (APN 4453-005-092,
Mulryan).

Whitson Engineering, August 5, 2009, 2863 U Sweetwater Mesa Road: Driveway,
Grading and Drainage Plans for a Single-Family Residence (APN 4453-005-018,
Vera).

Whitson Engineering, October 20, 2009, Sweetwater Mesa Project Summary Analysis
Letter, Attn: Leslie Ewing of California Coastal Commission.

Whitson Engineering, October 21, 2009, Sweetwater Mesa Road Improvement Plans
from Sta: 26+70 to 75+53.43.

Whitson Engineering, Revised November 4, 2009, Sweetwater Mesa Road Improvement
Plans from Sta: 26+70 to 75+53.43.

Electronic Files (Provided by Whitson Engineering):

Aerial.DWG – Aerial survey in AutoCAD format;

Boundary.DWG – Boundary lines in AutoCAD format;

Proposed.DWG – Linework for the proposed improvements in AutoCAD format;

Lunch-7 Folder – The files within this folder are LDD alignment files for the Lunch
Private Access;

Lunch -7-EW Folder – The files within in this folder are LDD surface model files for the
Lunch rough grade conditions for the site and residence;

Lunch-7-FG Folder – The files within this folder are LDD surface model files for the
Lunch Private Access finish ground condition;
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Morleigh-6A-EW Folder - The files within in this folder are LDD surface model files for
the Morleigh rough grade conditions for the residence;

Morleigh-6A-Site-EW Folder - The files within in this folder are LDD surface model files
for the Morleigh rough grade conditions for the site;

Morleigh-6REV Folder - The files within this folder are LDD alignment files for the
Morleigh Private Access;

Morleigh-6REV-FG Folder - The files within this folder are LDD surface model files for
the Morleigh Private Access finish ground condition;

Mulryan-5 Folder - The files within this folder are LDD alignment files for the Mulryan
Private Access;

Mulryan-5-EW Folder - The files within in this folder are LDD surface model files for the
Mulryan rough grade conditions for the site and residence;

Mulryan-5-FG Folder - The files within this folder are LDD surface model files for the
Mulryan Private Access finish ground condition;

Ronan-9-EW Folder - The files within this folder are LDD surface model files for the
Ronan rough grade conditions for the site and residence;

SWM Aerial Folder – The files within this folder are LDD surface model files for the
original ground conditions for the Sweetwater Mesa properties;

SWM Backbone Folder – The files within this folder are LDD surface model files for the
Shared Access finish ground condition;

SWM Backbone-7 Folder – The files within this folder are LDD alignment files for the
Shared Access;

Vera-(4)a – The files within this folder are LDD alignment files for the Vera Private
Access;

Vera-3-FG – The files within this folder are LDD surface model files for the Vera Private
Access finish ground condition; and

Vera-4-EW – The files within this folder are LDD surface model files for the Vera rough
grade conditions for the site and residence.
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February 22, 2010 
 
 
Ms. Lesley Ewing 
Senior Costal Engineer 
CALIFORNIA COASTAL COMMISSION 
45 Fremont Street, Suite 2000 
San Francisco, CA  94105-2219 
 
Cotton, Shires and Associates, Inc. 
Attn: David Schrier 
330 Village Lane 
Los Gatos, CA  95030-7128 
 
 
Project: Sweetwater Mesa Development Project – Civil and Geotechnical Engineering 

and Engineering Geological Peer Review 
  Malibu, California 
  Cotton, Shires and Associates Project No.: P5050 

Hohbach-Lewin Project No.: 6890C 
 
Dear Ms. Ewing: 
 
Our office has reviewed the structural plans and calculations of the subject project for their 
conformance with the 2007 California Building Code (CBC), Structural Specialty Code (based on 
the 2006 IBC and ASCE 7-05).  This review is for the Structural Piles, Elevated Roadway and 
Retaining Walls only.  Comments generated from this review are attached.  
 
This review was based on the following items received by Hohbach-Lewin, Inc.: 
 
Drawings titled – Sweetwater Mesa Road Improvements From STA: 26+70 to 75+53.43, Los 
Angles County, CA. 
 
Structural drawings: drawing nos. S-1, S-2, S-3, S-4, S-5, S-6, S-7, S-8, S-9, dated January 28, 
2010; prepared by LC Engineering Group, Inc. and Whitson Engineers. 
 
Structural calculations: Structural Analysis & Design, Sweetwater Mesa Rd. (Sta. 26+70 to 
75+53.43) 2930 Sweetwater Mesa Road, Los Angeles County, CA, dated January 27, 2010, 
prepared by LC Engineering Group, Inc. 
 
Sincerely,  
Hohbach-Lewin, Inc. 
 
 
 
 
 
Bryan G. Cortnik, S.E. 
Associate 
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3) Assess whether the structural design (including pile diameters, spacing, 

embedment, steel reinforcement and orientation, force application, conformity to 
standards of practice, and ability to adequately resist lateral loads) of proposed 
remediation structures are appropriate for their intended purposes;  

 
We have reviewed the structural calculations and structural drawings for the above referenced 
project, and have come up with the following questions that the Engineer of Record needs to 
clarify. 
 
STRUCTURAL CALCULATIONS: 
 

1. Page 5: Show calculation how L2 is determined and how the associated L2 maximum 
moment is determined; this applies to all piles. 

 
2. Page 5: Show calculation how embedment is determined as noted by calculation on 

Page 115. 
 

3. Page 5: Clarify why piles in the 47-51 foot depth range have smaller embedment, though 
larger moments, as compared to the piles in the 42-44 foot depth range that have smaller 
moments and deeper embedment; this applies to all piles. 

 
4. Page 6: Clarify by hand calculation how this spreadsheet works. 

 
5. Page 11: Revise PCACOL interaction diagram to include dead and live load from 

roadway with moment from landslide; revise reinforcing as necessary; typical all piles. 
 

6. Page 11: It appears that the piles are over-reinforced as flexural members; verify and 
revise as necessary; typical all piles. 

 
7. Page 26: Clarify why pile embedment calculation does not match structural drawings. 

 
8. Page 26: Clarify why pile summary sheet on Page 4 indicates pile diameter to be 3’-6”, 

while structural drawings indicate 3’0”. 
 

9. Page 68: Clarify why pile moment does not match PCACOL and Pile Summary on Page 
4. 

 
10. Page 93: Provide load combination 1.2D+1.6+1.6H, and 0.9D+1.0E+1.6H per ACI 318 in 

PCACOL. 
 

11. Page 93: Show calculation that the shear wall pile meets ACI shear wall requirements 
§11.10 and §14, and boundary zone requirements §21.7. 

 
12. Page 118: The sketch indicates four concrete beams that run parallel within the roadway 

deck that supports the roadway deck.  It appears that there should be a transfer girder 
located perpendicular to the roadway at the piles to support these concrete beams; clarify 
and revise calculations and structural drawings as necessary. 

 
13. Page 118-119: Clarify Case I and Case II and associated Enercalc calculations on pages 

120 through 125. 
 

14. Page 120: Clarify where the loads used in the program are from. 
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15. Page 122-123: Provide calculation for one-way shear, two-way shear, and punching 
shear for the roadway deck if transfer girder not added. 

 
16. Page 128: Clarify where active pressure, passive pressure, and fire truck loadings are 

derived from. 
 

17. Page 128: Provide calculation for design of grade beam for shear and torsion. 
 

18. Page 128: Provide calculation how embedment was determined for these retaining walls 
on a downward slope. 

 
19. Page 128: Clarify if there is any seismic loading for both uphill retaining walls and 

downward retaining walls. 
 

20. Page 128: Provide calculation for shear transfer of retaining wall to grade beam and 
grade beam to piles. 

 
21. Page 149: Clarify by hand calculation how spreadsheet works. 

 
22. Page 170-171: Clarify why Enercal key reinforcing is indicated as #4 @ 12.5” while the 

structural drawings and calculation page 171 notes #4 @ 16”. 
 
 
STRUCTURAL DRAWINGS: 
 

1. Sheet S-1:  Provide structural drawing index. 
 

2. Sheet S-1:  Fill out County of Los Angeles – Structural Observation checklist. 
 

3. Sheet S-2:  The enlarged site plan B references the incorrect sheet.  Make reference to 
the appropriate sheet? 

 
4. Sheet S-2:  In the Symbol Legend, the detail referenced for the site retaining walls is 

incorrect.  Make reference to the appropriate detail(s). 
 

5. Sheet S-3:  On Plan View “A”, Detail 3/S9, clarify the spacing of the cast-in-place piles, 
either in plan or on detail 3/S9. 

 
6. Sheet S-4:  On Plan View “C”, it indicates that piles 107 and 108 are to be spaced at 9’-0” 

while all others are to be spaced at 7’-6” or 15’-0”.  Provide moment, embedment, etc. 
calculations for 9’-0” center-to-center pile spacing. 

 
7. Sheet S-6:  Detail 1 indicates (12) #9 dowels equally spaced in the pile; provide 

calculations for shear transfer.  It appears the roadway deck is not thick enough to 
develop the #9 reinforcing dowels from the piles; this applies to all piles, revise drawings 
as necessary. 

 
8. Sheet S-6:  Detail 2, indicates cantilever retaining wall supported of the roadway deck, 

provide calculations for the connection of the cantilever retaining wall to the cantilever 
roadway deck. 

 
9. Sheet S-6:  Detail 2 indicates the top reinforcing steel as #6 @ 8” o.c. which is different 

from Detail 7 which indicates #6 @ 6” o.c.; clarify and revise. 
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10. Sheet S-6: Detail 2 Table, indicates “A Slab” reinforcing steel as #5 @ 8” o.c., which is 
less than the reinforcing steel indicated in Detail 1 and Detail 7, clarify and revise. 

  
11. Sheet S-6:  Detail 2 Note references Detail 1/S5, which is incorrect.  Make reference to 

the appropriate detail(s). 
 

12. Sheet S-6:  Detail 2 Table, 2:1 Backfill Angle, “t conc” indicates N/A, the structural 
calculations references 14”, clarify and revise. 

 
13. Sheet S-6:  Detail 8; provide calculations for site retaining wall. 

 
14. Sheet S-7:  Provide calculations for shear transfer between roadway deck and the shear 

wall pile, also refer to question7. 
 

15. Sheet S-8:  Clarify how “L2” Zone values on the Pile Schedule were determined and 
provide calculations. 

 
16. Sheet S-8:  For piles 13 through 21 in the Pile Schedule, the shear reinforcement does 

not match the structural calculations; clarify and revise. 
 

17. Sheet S-8:  For piles 36 and 39, the shear demand indicated in the structural calculations 
on Page 4 is higher than the capacity; clarify and revise. 

 
18. Sheet S-8:  For piles 43 through 45 in the Pile Schedule, the shear reinforcing in “L1” 

Zone does not match the structural calculations summary as noted on Page 4. 
 

19. Sheet S-8:  For piles 108 through 183 in the Pile Schedule, the shear reinforcing for “L1” 
and “L2” Zone indicates #14.  The structural calculations indicate #4; revise schedule to 
indicate the correct reinforcing steel. 

 
20. Sheet S-8:  Clarify if there is sufficient spacing between longitudinal reinforcing steel with 

the proposed concrete mix design; refer to ACI 318 §7.6.3 and §3.3.2. 
 

21. Sheet S-9:  Provide calculations for minimum reinforcing steel requirements per ACI 318 
for both Detail 1 and Detail 3. 

 
22. Sheet S-9:  Detail 1, provide calculations for retaining wall footing/ key, i.e. flexural 

requirements and minimum steel requirements, etc. 
 

23. Sheet S-9:  Detail 1 Table, “Ak” reinforcing steel does not match structural calculations; 
revise drawings. 

 
24. Sheet S-9:  Detail 1 Table, “t conc” for 2:1 backfill angle indicates N/A, the structural 

calculations indicates 14”; revise drawings. 
 

25. Sheet S-9:  Detail 2; provide calculation per ACI Appendix “D” for curtain wall connection 
to concrete deck and pile; revise detail as required. 

 
26. Sheet S-9:  Detail 2; provide calculation for curtain wall and indicated gauge, revise detail 

as required. 
 

27. Sheet S-9:  Details 2 and 3, Provide detail of guardrail and connection, also provide 
calculations per 2007 CBC and per ACI Appendix “D”. 
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28. Sheet S-9:  Detail 3, Provide dimension for retaining wall tiebeam. 
 

29. Sheet S-9:  Detail 3, revise detail or show on plan the spacing of the cast-in-place piles. 
 

30. Sheet S-9:  Detail 3, Provide calculation (i.e., moment, torsion, etc.) for retaining wall 
tiebeam for reinforcing steel indicated in table. 

 
31. Sheet S-9:  Detail 3, provide calculation for dowels from pile to grade beam, revise 

drawings as required. 
 
 
POSSIBLE FAILURE AND REPAIR OPTIONS: 
 

8) Evaluate possible repairs to the pile supported roadway section in the unlikely 
event of failure due to landslide movement; 

 
If a pile was oriented in the wrong direction due to installation error and/ or the failure 
plane differs from what the Geotechnical Engineer has determined, the pile could 
have insufficient moment capacity due to the special reinforcing steel layout.  It 
appears that there should be some tolerance (i.e., 15° from centerline each way, for 
example) in the reinforcing steel layout to provide some redundancy for installation 
error and/ or the failure plane differing from that determined by the Geotechnical 
Engineer. 

 
9) Assess the potential consequences of an unlikely failure of the pile supported 

roadway section;  
 
The system currently designed has a factor of safety of 1.5.  If a pile was to fail or, 
more likely deform excessively, the forces would then be distributed through the deck 
to the adjacent piles.  Please describe the mechanism of how these forces would be 
distributed through the deck, and what would be the remaining safety factor for the 
pile(s) affected. 

 
10) Assess the potential failure mechanisms and repair options of the elevated roadway 

sections;  
 

The system currently designed has a factor of safety of 1.5.  If a pile was to fail or, 
more likely deform excessively, the forces would then be distributed through the deck 
to the adjacent piles.  Please describe the mechanism of how these forces would be 
distributed through the deck, and what would be the remaining safety factor for the 
pile(s) affected. 
 

 
PLEASE SUBMIT AN ITEMIZED RESPONSE TO THESE ITEMS IN WRITING (IN LETTER 
FORM), WITH REVISED PLANS AND CALCULATIONS, AS REQUIRED.  CLEARLY INDICATE 
ON THE PLANS AND THE CALCULATIONS ALL REVISIONS MADE BY BUBBLING OR 
OTHER MEANS. 
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By Email (lewing@coastal.ca.gov)

Ms. Lesley Ewing
Senior Coastal Engineer
CALIFORNIA COASTAL COMMISSION
45 Fremont Street, Suite 2000
San Francisco, California  94105-2219

SUBJECT: Proposal for Supplemental Civil and Geotechnical Engineering a n d
Engineering Geological Review Services

RE: Sweetwater Mesa Development Project
Malibu, California

Dear Ms. Ewing:

Cotton, Shires and Associates, Inc. (CSA) is pleased to provide the California
Coastal Commission (CCC) with this proposal for supplemental civil and geotechnical
engineering and engineering geological review services in support of the CCC’s
continued review and analysis of the application for Coastal Development Permits 4-09-
056 through 4-09-061.  This work will be performed as a supplement to the review
services we provided under our proposal dated January 21, 2010.  The conditions
surrounding the project are described in that proposal and will not be repeated herein.

In fulfillment of our scope of work under our January 21, 2010 proposal, we
prepared a review report entitled: Summary of Findings - Civil and Geotechnical
Engineering and Engineering Geologic Peer Review Services, dated March 8, 2010.  The
applicant’s consultants responded to our review comments in a meeting held at the CCC
offices in San Francisco on March 17, 2010.  During our meeting with the applicant and
applicant’s consultants, we were informed that the structural design of the access road
support system is being changed from a cantilever pier system to a tied-back pier
system.  We also agreed that additional subsurface exploration in the form of a
trenching, test pits and a large-diameter boring would be performed to clarify the
geology in several areas of the project with peer review oversight by our office to
observe the findings in the field.  The applicant’s team of consultants will be addressing
the items presented in our March 8, 2010 review report and providing us with a
response so we can prepare an updated review report for consideration by the CCC.
Consequently, we are proposing the following supplemental scope of work and
associated costs for your consideration.

lewing
Text Box
ATTACHMENT 3
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SUPPLEMENTAL SCOPE OF WORK

I. Field Review of Supplemental Subsurface Exploration

A. Subsurface Exploration Review – We will be on site during the
supplemental exploratory trenching, test pits and large-diameter drilling to
conduct peer review observations of the applicant’s consultant’s subsurface
exploration.  We request that the consultant clean and log the exposures
prior to calling us to the site to observe them.

II. Engineering Geologic, Geotechnical and Civil/Structural Engineering
Assessment and Evaluation of Review Responses

A. Assessments and Evaluations – Based on our review of the supplemental
subsurface exploration and responses by the applicant’s consultants to our
March 8, 2010 review comments, we will assess and evaluate these
responses from engineering geologic, geotechnical and civil/structural
engineering perspectives.

III. Supplemental Consultation, Reporting and Meetings

A. Supplemental Consultation and Reporting – We will consult with CCC staff
on an ongoing basis and we will prepare an updated review letter report
which will contain our original and supplemental assessments and
evaluations of the consultant’s original and supplemental subsurface
exploration and review responses.  It is intended that this report will be a
“stand-alone” document that the CCC can use for its discretionary permit
considerations.  With some minor changes, our initial review report dated
March 8, 2010 is now available also as a “stand-alone” document at the link:
http://files.me.com/cottonshires/7thb02 with the password “Sweetwater”
(case sensitive).  In addition, we attended a meeting in San Francisco on
March 17, 2010; consequently as set forth in our original proposal, there
will be an add-on to our original budget of $1,500.  As with our initial scope
of work, CCC staff will be included in all telephone/meeting contacts for
this proposed supplemental work.

B. Meeting – In addition to the fieldwork, we have budgeted for attending one
additional meeting with CCC staff and the applicant’s consultants at our
Los Gatos office or at the CCC San Francisco office.

C. Coastal Commission Hearing – Under our original proposal dated January
21, 2010, we already proposed and budgeted for preparing a PowerPoint
presentation to summarize our review assessments and evaluations, and
for attending a CCC hearing to present our findings.  Consequently, there
will be no supplemental charges for this task unless it is delayed until after
June 2010, in which case there will be supplemental budget needed for
reviewing the file and re-preparing for this hearing.
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SCHEDULE

Upon our receipt of a signed agreement, we will begin our supplemental peer
review services as described above.  At this time, we anticipate that the supplemental
evaluation and updated report preparation will take approximately two weeks to
complete following the applicant’s consultants supplemental subsurface exploration and
submittal to us of their responses addressing our March 8, 2010 review report.
Assuming timely authorization, exploration and response, we will endeavor to provide
an updated review report within two weeks of our receipt of the applicant’s consultants’
responses to our report (possibly by the middle or end of April) and we will be available
to participate in the CCC hearing as soon as either May or June of this year.

FEE

We propose to invoice you for our supplemental services on a time-and-expenses
basis in accordance with the attached Schedule of Charges.  It should be understood that
an entirely new structural system is being designed to support the access roadway so
that significant geotechnical and structural engineering review of this new design will be
required.  We estimate that our fees and expenses for Tasks I through III outlined above
will be:

Task Estimated Cost Range

I. – Field Review $4,600 to $5,100
Principal Engineering Geologist (16 hours x $210 = $3,360)
Senior Staff Engineer/Geologist (8 hours x $130 = $1,040)
Travel Cost, Mileage, Reproduction, Administrative ($200)

II. – Assessment and Evaluation of Review Responses $15,200 to $16,700
 Senior Principal Engineer (16 hours x $250 = $4,000)

Principal Engineer/Geologist (16 hours x $210 = $3,360)
Senior Staff Engineer/Geologist (32 hours x $130 = $4,160)
Supervising Structural Engineer (20 hours x $175 = $3,500)
Reproduction, Administrative ($180)

III. – Consulting, Reporting and Meetings   $14,800 to $17,300
A.   Meeting in San Francisco 3-17-10 - $1,500
A.  Consultation and Reporting - $10,100 to $11,100

Senior Principal Engineer (8 hours x $250 = $2,000)
Principal Engineer/Geologist (10 hours x $210 = $2,100)
Supervising Structural Engineer (10 hours x $175 = $1,750)
Senior Staff Engineer/Geologist (16 hours x $130 = $2,080)
Technical Illustrator (16 hours x $85 = $1,360)
Reproduction Costs and Admin/Accounting ($510)

B.   Meeting (Prep. and Attendance) - $3,200 to $4,700
Senior Principal Engineer (5 hours x $250 = $1,250)
Principal Engineer/Geologist (5 hours x $210 = $1,050)
Supervising Structural Engineer (5 hours x $175 = $875)
Travel Cost, Mileage – Los Gatos low, San Francisco high – ($25 to $1,525)
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C.   Hearing (Prep. and Attendance) – Already included if in May or June

We will invoice the CCC monthly on a time and expenses basis for Tasks I through
III outlined above for an amount ranging from $34,600 to $39,100 and will not exceed
$39,100 without prior written authorization.  Attendance at additional meetings or
hearings or a delay of the hearing (beyond the budgeted two meetings and one hearing
in May or June 2010) will be billed on a time-and-expense basis in accordance with our
attached Schedule of Charges.

AGREEMENT

If you agree with the Scope of Work, Schedule, and Fee outlined above, as well
as the attached Schedule of Charges, Limitations, and Terms, please sign one copy of
this proposal and return it to our office or incorporate it as an exhibit into a contract.
Receipt of the signed proposal or contract will constitute authorization for us to proceed.

We look forward to providing you with the professional services discussed
above.  If you have any questions, or need additional information, please contact us.

Very truly yours,

COTTON, SHIRES AND ASSOCIATES, INC.

Patrick O. Shires
President and Senior Principal Geotechnical Engineer, GE 770

                                                                                                       
Approved and Authorized By                                   Date

POS:JW:st
Attachment:  CSA Schedule of Charges, Limitations and Terms
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By email (lewing@coastal.ca.gov)
Ms. Lesley Ewing
Senior Coastal Engineer
CALIFORNIA COASTAL COMMISSION
45 Fremont Street, Suite 2000
San Francisco, California  94105-2219

SUBJECT: January 2011 Summary of Findings – Engineering Geologic,
Geotechnical, Civil and Structural Engineering Peer Review Services

RE: Sweetwater Mesa Development Project
Malibu, California

Dear Ms. Ewing:

Cotton, Shires and Associates, Inc. (CSA) is pleased to provide the California
Coastal Commission (CCC) with this January 2011 summary of our findings in regard to
the engineering geologic, geotechnical, civil and structural engineering peer review
services we provided in support of the CCC’s review and analysis of the application for
Coastal Development Permits 4-10-040 through 4-10-045 for the Sweetwater Mesa
Development Project in Malibu, California.  The project consists of developing five
residential lots along with an access road that would extend Sweetwater Mesa Road
approximately one mile to the north of its present termination.  As you are aware, we
previously provided you with a summary of findings dated March 8, 2010, based on
submittals reviewed prior to that date.  Since that time, we have met with and
conducted several conference calls with the applicants’ consultants and they have
responded to the comments and questions raised in our March 8, 2010 review report,
meetings and conference calls with additional submittals.  This report represents our
response to these submittals.

The new access road is proposed partially in the City of Malibu, but mostly in the
County of Los Angeles, California.  It is our understanding that our task was to review
the geologic, engineering geologic, geotechnical, and supplemental reports and
engineering plans and calculations pertaining to the portion of project within the
County of Los Angeles for adequacy and compliance with the California Coastal Act
policies that require the following: 1) new development in areas of high geologic, flood
or fire hazard to be designed in such a way as to minimize risks to life and property; 2)
new development must be designed to assure stability and structural integrity; and 3)
new development shall consider scenic and visual qualities, protect views along the
ocean and scenic coastal areas, minimize the alteration of natural landforms, be visually
compatible with the character of surrounding areas, and, where feasible, restore and
enhance visual quality in visually degraded areas.

The project-specific requirements include stability review of the portion of the
main 5-lot access road that is located within the County of Los Angeles, the individual
access roads to the five residential lots, the water line extension to the five properties,
and each of the five development areas.  Our peer review work has culminated in this
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final written report summarizing our Scope of Work, Findings, Conclusions and
Recommendations, Summary of CCC Requested Scope of Work, Structural Calculations
Review, Structural Drawings Review, Limitations and Overall Summary.  A list of
References (Documents/Drawings/Electronic Files) Reviewed is provided at the back of
this report.

SCOPE OF WORK

I. Civil and Geotechnical Engineering and Geologic Evaluation

A. Evaluation of Aerial Photographs – Historical and relatively current aerial
photographs were obtained and analyzed with respect to slope stability
considerations.

B. Review of Available Data - Published maps and site specific documents
pertaining to the project and provided to us by the CCC, including reports,
letters, memos and calculations, were reviewed by engineering geologists,
civil engineers, geotechnical engineers and structural engineers.  The
applicant’s consultants also provided us with the electronic versions of the
drawings in AutoCAD-compatible format to assist us with our review.  We
used AutoCAD Land Desktop and AutoCAD software to check quantities,
etc.

C. Site Reconnaissance - Surficial inspections were completed of the site and
vicinity by an engineer and engineering geologists and existing site
conditions were noted to formulate a preliminary understanding of the
proposed project environment.  Inspections of site earth materials and
slopes were also conducted, including preliminary engineering geologic
mapping of site conditions using provided topographic base maps.

D. Inspection of Trenching and Downhole Logging of Large-Diameter Boring
– Our engineering geologist conducted an inspection of trenching
performed in a suspected landslide graben area and downhole logging and
sampling of an additional large-diameter boring drilled in the vicinity of a
recognized deep-seated landslide.

II. Engineering Geologic, Geotechnical and Civil/Structural Engineering
Assessment and Evaluation of Site Conditions

A. Assessments and Evaluations – Based on our review of the site conditions,
aerial photographs, published maps and site specific documents (including
electronic files of the drawings) provided to us, we developed assessments
and evaluations to address the CCC’s questions, concerns and requests
regarding the construction of the proposed roadway, residential access
roadways and building pads.

III. Consultation, Reporting and Meetings

A. Consultation and Reporting – We consulted with CCC staff on a regular
ongoing basis and we prepared this and previous peer review letter-reports
containing our assessments and evaluations of the site conditions, reviewed
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documents, and addressed each of the CCC’s questions, concerns and
requests.  CCC staff was included in all telephone/meeting/email contacts.

B. Conference Calls – We participated in several conference calls with CCC
staff, the applicant’s representative and the applicant’s consultants.

C. Meetings – In addition to the site inspections, we attended two meetings
with CCC staff at our Los Gatos office, one meeting with the applicant’s
consultants during the initial field trip and two meetings with the
applicant’s consultants at the CCC offices in San Francisco.

D. Coastal Commission Hearing - We will prepare a PowerPoint presentation
to summarize our peer review assessments and evaluations, and attend a
CCC hearing to present our findings.

FINDINGS, CONCLUSIONS AND RECOMMENDATIONS

Engineering Geologic Evaluation Introduction – To provide a basis upon which to
review the geotechnical and engineering aspects of the proposed development, we
performed an engineering geologic evaluation of the project.  This evaluation included
review of historical stereo-pair aerial photographs (1929, 1952, 1993, and 2000) and
historical oblique aerial photographs (1993, 2008, and 2009), and performance of limited
engineering geologic field mapping, inspection of trenching and down-hole logging and
sampling of a large-diameter boring.  Our evaluation also included review of the
submitted geologic reports, geologic maps, geologic cross sections, and exploratory
borehole and trench logs by the Project Engineering Geologist, Mountain Geology, Inc.
(MGI).  The fundamental role of the engineering geologist is to first recognize the
primary geologic hazards with the potential to impact the proposed development, and
second to characterize these geologic hazards so that appropriate geotechnical
engineering analyses can be performed.  We summarize our evaluation of the
engineering geologist’s recognition and characterization of the site geologic conditions
and geologic hazards, as follows:

Geologic Hazard Recognition – MGI has recognized that landsliding, seismic shaking,
rockfalls, and bedrock shattering have the potential to adversely impact the proposed
development.  MGI has stated that landslide debris underlies the majority of the subject
property, and has recommended that mitigation measures be implemented to provide
the appropriate required factor of safety for the proposed access road and residences.
CSA is in agreement that the majority of the site is underlain by landslide debris, which
in general, has been shed westward from the prominent north-south trending ridgeline.
Three of the proposed residential structures are located atop the prominent ridgeline on
bedrock materials of the Vaqueros Formation.  Our review of the proposed development
reveals that the Lunch residence is the only proposed living space to be constructed atop
landslide debris.

CSA’s review of aerial photographs revealed the likely presence of three large landslides
and possible presence of a fourth large landslide along the western flank of the ridgeline
(we referred to these features as landslides 1 through 4 in our March 8, 2010 “Summary
of Findings…” letter), with Landslide 1 on the Vera property (and property to the south
of Vera), Landslide 2, a large, mostly evacuated landslide on the Mulryan and Lunch
properties, possible Landslide 3 on the Morleigh property, and Landslide 4 north of the
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Morleigh property (see Figure 2, CSA Photo-Interpretive Landslides).  MGI mapped
Landslides 1, 2 and 4, but did not map the features on the Morleigh site as a landslide
(CSA possible Landslide 3).  Trenching of a possible graben area for Landslide 3
revealed that it was not a landslide, confirming the initial mapping by MGI.  In addition
to landslides, MGI appears to have adequately recognized other geologic hazards with
the potential to adversely impact the proposed site development.

Geologic Characterization – In response to our initial review (CSA, 3/8/10), MGI
performed additional geologic field mapping, aerial photograph evaluation, additional
subsurface exploration, and refinement of geologic cross sections to portray the site
geologic conditions.  CSA has reviewed the revised geologic maps, cross sections, and
borehole data submitted by MGI, and provides the following summary of the site
geologic characterization issues:

Geologic Mapping: In the initial review (CSA, 3/8/10), we noted that MGI had not, in
general, differentiated the various types of landslides or slope movements at the site
(i.e., shallow landslide, deep landslide, slope wash, talus, etc.), nor had they
differentiated the different parts of each landslide (i.e., headscarp, toe, lateral margin,
internal slide, etc.).  Additionally, the movement directions of the various landslides
were not well constrained.  We opined that, for certain portions of the proposed
development (such as the area we identified as Landslide 2), this could result in overly
conservative design assumptions and that planned mitigation elements in some areas
could be over-designed.  We recommended that MGI incorporate landslide
geomorphology into their geologic mapping to help refine the shape, depth
interpretations, and direction of the landslides at the site.   In response to the review
comments, MGI performed additional geologic mapping, geomorphic analysis,
subsurface exploration, and refinement of their geologic cross-sections.   We also
recommended that a well-placed boring along the road alignment above B-9 could
provide valuable subsurface information to help refine, and hopefully reduce, the
mitigation design.  MGI responded to this concern by performing additional geologic
mapping and excavating two backhoe-dug test pits (TP-20 and TP-21).   The additional
data resulted in the re-interpretation of a landslide that had been mapped above boring
B-9, refinement of the northern margin of Landslide 2, and refinements to two cross-
sections (E-E’ and Y-Y’).

We also noted that similar refinement of the landslide type and distribution may also
have reduced the level of mitigation measures needed at Landslide 1, near Cross Section
U-U’ and V-V’, where the obvious headscarp of the large landslide contained surficial
slopewash and talus, and the basal shear surface of the large landslide need not have
been extended upslope as initially shown on MGI’s U-U’ and V-V’.  MGI addressed this
concern by performing additional geomorphic interpretation, aerial photograph review,
and excavation of two backhoe-dug test pits (TP-17 and TP-18) in the headscarp area of
this landslide.   These data resulted in refinement of the landslide configuration in the
headscarp region on MGI’s cross-sections through this area.

Subsurface Exploration:  A total of 36 large-diameter boreholes, 1 small-
diameter borehole, and 16 backhoe test pits were initially excavated by MGI to explore
the subsurface conditions at the site.  The large-diameter boreholes were drilled to a
maximum depth of 70 feet.  A total of 14 large-diameter boreholes were drilled within
landslide debris, with the basal shear surface of the landslide identified by MGI in the
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boreholes; however, MGI did not identify striations (and their orientations) on any of the
basal shear surfaces.

One of the most pertinent concerns expressed in the initial review was that all large-
diameter borehole exploration performed within landslides was conducted near the
head of these landslides, which is generally atypical for landslide investigations.
However, we also acknowledged the steep and rugged terrain of the site, the difficulty
and environmental constraints involved with creating access to the mid and lower
portions of the slides, coupled with the fact that the proposed improvements and
mitigation elements were only located in the upper reaches of the landslides.

We also offered critique that the descriptions of the landslide basal shear surfaces were
short, and were not unique from many other borehole material descriptions.  The logs of
the exploratory boreholes also did not indicate that hand sampling was performed on
any of the basal shear surfaces.  Our review of the exploration program revealed an
ambitious schedule that resulted in the mobilization, set-up, drilling, sampling, cleaning
of the borehole, logging, and backfilling in less than one day per borehole.  In our
experience, sufficiently detailed landslide logging, sampling, and identification of
kinematic markers (i.e., slickensides, striations, etc.) for landslides of this depth typically
takes more time.  In the initial review, we provided several subsurface exploration
recommendations, which are summarized as follows:

• We recommended that additional subsurface exploration be performed along the
roadway north of B-9 to characterize the subsurface materials along the steep
slope.  As discussed above, this was addressed by MGI by two backhoe-dug test
pits and additional geologic mapping.

• We recommended that exploratory trenching be considered in the gently sloping
area (possible graben) near the proposed Morleigh residence to help determine
the presence or absence of landsliding.  MGI responded by excavating and
logging a 245-foot long trench in this area.  The trench exposed significantly
faulted bedrock (which is to be expected considering the numerous faults
mapped through the ridgeline on regional maps), but no evidence of a landslide
graben.  The geomorphic expression of the area we identified as Landslide 3
appears to be a function of bedrock orientation coupled with differential
weathering and erosion of the underlying bedrock.

• We recommended that additional subsurface exploration be performed
downslope of the proposed Lunch residential site.  Exploratory borings had been
performed in the vicinity of the proposed residence, but no exploration was
performed downslope in the vicinity of the roadway; hence, there were no data
to constrain the location of the slide plane in the immediate vicinity of the
roadway where mitigation elements are to be implemented (e.g., MGI Cross
Section G-G’).  MGI addressed this concern by drilling, sampling, and downhole
logging an additional large diameter boring (B-38) and preparing an additional
geologic cross-section (AA-AA’).

• We recommended that additional borehole exploration be performed with the
intent of obtaining hand samples of the slide plane materials for appropriate
laboratory testing, and to further constrain the subsurface landslide geometries
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where only one positive pick on the basal shear surface has been obtained.  MGI
responded by drilling an additional borehole (B-38).

Geologic Cross Sections: In the initial review (CSA, 3/8/10), we noted that many of the
geologic cross sections could be improved with more refined geologic and geomorphic
landslide mapping and subsurface exploration.  This was an important consideration
because along some of the cross sections, this re-interpretation could result in shallower
mitigation elements, such as along Cross Sections B-B’, E-E’, F-F’, U-U’, and V-V’.  We
noted that other geologic cross sections lacked sufficient subsurface data to accurately
constrain the subsurface conditions (i.e., G-G’, K-K’).

The first significant review issue we raised was a recommendation that the geologic
cross sections developed by MGI be updated to more accurately reflect the landslide
geomorphology at the site. We also suggested that the geologic cross sections should be
aligned to the most critical portion of the landslides parallel with the estimated
movement direction.  After obtaining additional data (mapping, geomorphic
interpretation, and subsurface exploration), MGI made revisions to Cross Sections B-B’,
E-E’, I-I’, M-M’, U-U’, V-V’ and Y-Y’, and prepared an additional cross section (AA-
AA’).  MGI opined that even after “sufficiently thorough” logging and description of
landslide planes was performed downhole, kinematic/directional data such as
striations, polishing, and slickensides were not observed and therefore they concluded
these features are not present.  We experienced similar difficulties attempting to expose
these types of features during the our review logging of MGI’s B-38 and concluded that,
while they should be present for a landslide that has moved as far as this one, exhuming
evidence of them would be very time consuming and require specialized equipment.

A second significant review issue was centered on a lack of subsurface exploration of the
landslides in areas other than the headscarp regions (i.e., central and lower portions of
the landslides).  We initially expressed concern that the interpreted landslide geometries
(and underlying bedrock geometry beneath the landslides) on the geologic cross sections
downslope of the area explored were poorly constrained, a factor which could
significantly effect both back-calculated strengths and forward slope stability analyses.
In response to this concern, the project geotechnical engineer, CalWest, indicated that
potential variation of landslide geometry downslope of the proposed mitigation
elements would not adversely impact the proposed mitigation design.  With regard to
the potential impact on back-calculated strengths, there was a coordinated effort
between the Project Engineering Geologist (MGI) and project geotechnical engineer to
model a reasonable range of potential variations in landslide geometry and toe exit
points on a critical cross section, in order to address this concern.

Summary of Geologic Characterization – MGI has performed a geologic investigation
where valuable surface and subsurface geologic information has been gathered, and
specific geologic hazards critical to the performance of the proposed development
improvements  have been adequately identified.  Given the site access constraints, as
well as the location of the project improvements within only the upper reaches of
landslides where full mitigation is proposed, it is our opinion that MGI has now
completed a reasonable job of characterizing the site geologic hazards, limits of
landslides, the type of sliding and the depth of the slide planes in the access road
corridor where such characterization is most vital.
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Geotechnical Engineering Evaluation – Geotechnical engineering aspects of the
investigation were conducted by CalWest Geotechnical Consulting Engineers (referred
to herein as CalWest).  During our initial review, we identified various aspects of the
investigation, analysis and design that we believed were not in conformance with
typical investigations for a project of this magnitude and complexity.  We raised several
concerns in our March 8, 2010 report that CalWest responded to with additional testing,
analyses and submittals.  We expressed a particular concern regarding the basal
landslide plane shear strength parameters selected by CalWest from engineering
judgment and direct shear strength test results.  In our opinion, the method of testing
was inappropriate for landslide shear strength evaluation and the direct shear tests were
performed on disturbed samples that were not representative of the actual basal shear
surface.  Furthermore, we felt that the cohesion component selected was too high for an
existing landslide.  Supplemental torsional ring shear strength testing on a sample of the
basal landslide plane later obtained from large-diameter boring B-38 indicated a
significantly lower frictional component.  Consequently, it was agreed that CalWest
would circumvent concerns about the laboratory test results by conducting back-
calculation analysis on a range of possible reasonable landslide geometries (since the
downslope geometry was poorly constrained by subsurface exploration).  A higher
cohesion component was deemed acceptable for the overall potential failure plane
because a landslide buttressed by the canyon would have to shear through landslide
debris across bedding planes and not strictly on a previously sheared surface.  For
reasonable conservatism, a factor of safety of unity (1.0) was utilized for the back-
calculation of shear strength parameters and CalWest determined a friction angle of 15
degrees with cohesion of 200 psf for this scenario.  These shear strength parameters were
then used for forward analyses and design of access road protection measures.

Geotechnical Subsurface Investigation – It appears that for the entire subsurface
investigation program, truly undisturbed samples were not available or used for
laboratory testing.  It appears that all of the samples used for laboratory testing were
either disturbed samples obtained during downhole logging (also called “grab
samples”), or were driven by the Kelly bar of the drill rig (although widespread in
practice for sampling of large-diameter borings, this is not an ASTM-approved sampling
method for obtaining relatively undisturbed samples).  However, since the shear
strength parameters derived for the basal rupture surface of Landslide 2 are now based
on back-calculation as discussed above and not solely on laboratory test results, this is
no longer a significant concern with respect to our review.

Laboratory Testing – While we raised several questions regarding the laboratory testing
program in our March 8, 2010 report, these concerns were either addressed by additional
submittals and laboratory testing or resolved by the reliance on back-calculation for
deriving shear strength parameters for the basal rupture surface of Landslide 2.

Slope Stability Analysis and Structural Design – The stabilizing structures were
reanalyzed and redesigned in accordance with responses to the recommendations
presented in the following sections.

SUMMARY OF CCC REQUESTED SCOPE OF WORK

The following are the 16 itemized requests of the CCC in the order requested (in
italics), with the corresponding CSA response following the requested scope.
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1) Requested Scope - Evaluate whether the provided material is adequate to determine the
aforementioned stability issues and if not, what additional material should be provided.

1) Conclusions and Recommendations – Based on our initial evaluation of the
provided materials, we requested several items be provided in order to allow an
adequate basis for evaluating the project stability and other issues.  These items
were provided and we now concur that the provided material appears to be
adequate to evaluate stability issues.

2) Requested Scope - Assess whether the proposed remediation measures are adequate to provide
stability for both static and dynamic loading conditions;

2) Conclusions and Recommendations - Based on our initial evaluation of the provided
materials, we requested several items be provided in order to allow an adequate
basis for evaluating whether the proposed remediation measures would be sufficient
for providing stability for both static and dynamic loading conditions.  These items
were provided and we now concur that in general, the provided material appears
adequate to evaluate both static and dynamic slope stability issues.  The following
comments summarize our review of CalWest’s slope stability analyses:

The methodology/organization of CalWest’s Appendix E is as follows: the Appendix
was divided into two sections, the first was titled Section 26+70 to 31+40 (Regions A and
B from previous report, and Landslide 1 as designated by CSA); and the second was
titled 43+70 to 52+80 (Regions D, E and F from previous report and Landslide 2 as
designated by CSA).  Appendix F contains two figures that illustrate how they
determined design loads for the structural design of the shear pins.  The Landslide 2
analysis was subsequently updated to utilize the lower shear strengths derived through
back-calculation analyses.

Section 26+70 to 31+40 (Landslide 1):  Sections U-U’, B-B’ and V-V’ were analyzed with
shear pins and the static and pseudostatic (i.e., dynamic loading with horizontal
coefficient of 0.15) factors of safety were calculated.  For all of the analyses, four methods
of analysis were performed: Bishops, Morgenstern-Price, Janbu Corrected and Spencer.
For each section, searches were performed for the critical surface using four scenarios:
Circular Static, Circular Pseudostatic, Block Static and Block Pseudostatic.  Since the
access road in the area of Landslide 1 traverses the very upper portion of the landslide
where graben formation and backspill of debris has created a basal shear plane with
strength properties greater than residual values, higher strength values were utilized by
CalWest for Landslide 1 than for Landslide 2.

Section 43+70 to 52+80 (Landslide 2):  Sections K-K’, AA-AA’, G-G’, AB-AB’, F-F’ were
analyzed with shear pins and the static and pseudostatic (with horizontal coefficient of
0.15) factors of safety were calculated.  For all of the analyses, four methods of analysis
were performed: Bishops, Morgenstern-Price, Janbu Corrected and Spencer.  For each
section, searches were performed for the critical surface using four scenarios: Circular
Static, Circular Pseudostatic, Block Static and Block Pseudostatic.  For the pseudostatic
slope stability analysis, CalWest confirmed that the designed stabilization structures
result in an industry accepted standard pseudostatic factor of safety of 1.1 using the
back-calculated shear strengths (friction angle of 15 degrees and cohesion of 200 psf) in
the analysis of Cross Section G-G’.
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Wall Active Forces: For all the analyses, each wall is represented by equivalent fluid
pressure active force acting upward to resist the landslide.  It appears that this
distributed load was varied until the desired design factor of safety was achieved.  After
determining the required distributed load for stability, the active load from the landslide
debris is subtracted leaving only the required resistance from the shear pins.  It appears
that an equivalent fluid pressure of 30 pcf was used for the landslide debris and applied
over 82% of the height (CalWest assumed 3.26 feet of seismic displacement, resulting in
a reduced height of 82% of original height).  A diagram with example numbers (from
Section K-K’) is shown below:

The calculated design load was then used to make the figures shown in Appendix F
where it was assumed that the required design load varies linearly between sections.
This will require close inspection by the Project Geologist during construction to confirm
that the subsurface geometry supports this assumption.

3) Assess whether the structural design (including pile diameters, spacing, embedment, steel
reinforcement and orientation, force application, conformity to standards of practice, and
ability to adequately resist lateral loads) of proposed remediation structures are appropriate
for their intended purposes;

3)  Conclusions and Recommendations - We initially reviewed the structural calculations
and structural drawings for the above referenced project, and raised several concerns
that the Engineer of Record needed to clarify.

STRUCTURAL CALCULATIONS:

With respect to the structural calculations, the Consultant has satisfactorily
addressed the items raised in our March 8, 2010 report.

0 lb/ft^2

2300 lb/ft^2

-40’
46 k/ft

800 lb/ft^2

=
16 k/ft 30 k/ft

SSA Calculated Load Qls Active Load Design Load

1500 lb/ft^2
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STRUCTURAL DRAWINGS:

With respect to the structural drawings, the Consultant should satisfactorily address
the following items that were raised in our March 8, 2010 report (without an “N” after
them) and the following new items (those with an “N” after them).  Once these items are
addressed, the structures should be appropriate for their intended purpose.

8. Sheet S-6:  Detail 2, indicates cantilever retaining wall supported of the roadway deck,
provide calculations for the connection of the cantilever retaining wall to the cantilever
roadway deck.

Sheet S-6:  Detail 2, Table notes “A SLAB”, though “A SLAB” is not indicated
on in the detail, please clarify and or revise detail as necessary.

25. Sheet S-9:  Detail 2; provide calculation per ACI Appendix “D” for curtain wall
connection to concrete deck and pile; revise detail as required.

Sheet S-8:  Detail 2; the calculation on page 293 assumes 20 PSF for wind
loading.  Per ASCE 7 t6.4.1.2 and t6.4.2.2, a wind load of 26 PSF is calculated for
worse case condition, please clarify and or revise calculations as necessary.

26 Sheet S-9:  Detail 2; provide calculation for curtain wall and indicated gauge, revise
detail as required.

Sheet S-8:  Detail 2; maximum height indicted in detail is 22 feet, where as the
calculations indicate a maximum height of 18 feet, revised detail to match
calculations or revise calculations to match detail.

27. Sheet S-9:  Details 2 and 3, Provide detail of guardrail and connection, also provide
calculations per 2007 CBC and per ACI Appendix “D”.

Sheet S-8:  Details 2 and 3, response indicates calculations to be provided by
others at a later date (i.e. deferred submittal).  Provide preliminary detail of
guardrail connection in accordance with 2007 CBC t1607.7.3 and per ACI
Appendix “D”, also provide calculation that the roadway deck can resist the
guardrail loading.

32N. Sheet S-7:  Pile Schedule Cont., Based on the structural calculations P133
should be in the same group as P130 through P132, revised detail accordingly.

33N. Sheet S-7:  Clarify how the contractor is to splice the reinforcing cage, revise
detail accordingly.

34N. Sheet S-8:  Detail 1, Provide calculation for minimum footing steel per ACI
t10.5.1 through t10.5.4, for the key.  Per the detail “AK” refers to the top steel of
the footing and key and “A conc” refers to the bottom steel of the footing,
please clarify what the continuous steel in the footing is to be (i.e. reinforcing
steel coming out-of-the-plane).

35N. Sheet S-8:  Detail 3, Plans indicate a stepped footing; please provide a detail to
show how to step the footing of the retaining wall and grade beam.
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36N. Sheet S-7:  Pile Schedule Cont., Based on the revised structural calculations
dated November 16, 2010, specifically calculation Page 5 “Pile Summary
Sheet”; revise pile 118 “L2” which reads 11 feet, per the calculations “L2”
should read 14 feet, revise schedule as required.

4) Assess whether the proposed remediation measures will potentially adversely impact
slope stability;

4)  Conclusions and Recommendations - According to the design drawings “Sweetwater
Mesa Road Improvements From STA: 26+70 to 75+53.43”, dated November 16, 2010,
grading for the proposed access road, driveways, and building pads will generate
approximately 21,600 cubic yards (cy) of net fill materials.  Current plans consist of
placing surplus fill materials in the non-structural fill area located between STA 44+60 to
STA 52+80, this area will accommodate up to 13,950 cy of material.  In addition, three
staging areas for the Los Angeles County Fire Department (LACFD) will be constructed
utilizing 10,000 cy of surplus material.  All three staging areas are located within the
boundaries of the landslide.  The largest of the three staging areas is proposed along the
outboard edge of the proposed access road between Station (STA) 46+00 and 50+00.  The
plans indicate that this staging area will consist of 9,500 cy of fill.  The maximum
thickness of the proposed staging pad is on the order of 13 feet.  Placement of fill
materials upon the upslope portion of an existing landslide could potentially have an
adverse effect on global slope stability.  Therefore, we recommended that CalWest
perform appropriate slope stability analysis to evaluate the effect of fill placement on the
landslide.  CalWest has now analyzed the largest of the three areas and indicates that the
stability of the slope below the protective measures will not be significantly adversely
impacted (relative negative impact of on the order of 1 to 3 percent).

The Consultant should evaluate the potential for the “non-structural fill” to be
susceptible to debris flows during periods of prolonged, and or, intense rainfall.  The
plans indicate that the non-structural fill will be approximately 4.6 feet thick; however, it
is not clear whether this material will be keyed and benched into the intended slope.
The Consultant should clarify that the non-structural fill will be keyed and benched,
compacted and stabilized to reduce the potential for becoming susceptible to debris
flows.

5) Assess the necessity of fill proposed to be placed between Station 44+60 and Station 52+80
for stability purposes, fire department access and staging, and to evaluate the volume of fill
being placed to eliminate off-haul;

5)  Conclusions and Recommendations – Based on the design drawings provided to
CSA, it is our opinion that the area designated for non-structural fill placement will be
adequate for the volume of excess fill expected (13,950 cubic yards), provided the typical
section of non-structural fill is approximately 4.6 feet thick.  However, if the non-
structural fill is only two feet thick, as is stated in the “Supplemental Geotechnical
Engineering Letter #6” prepared by CalWest dated November 11, 2010, then the area of
non-structural fill will only accommodate approximately 6,050 cubic yards of excess fill.
The fill depicted on the Design Drawings prepared by Whitson Engineers titled
“Sweetwater Mesa Road Improvements From STA: 26+70 to 75+53.43”, dated November
16, 2010 is on average 4.6 feet thick.  It is our understanding that this non-structural fill
will be placed on the existing scarified ground surface without the benefit of keyways or
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benches.  It should be understood that placing 4.6 feet of compacted fill on an inclined
surface [steeper than 6:1 (H:V)] without the benefit of keyways and benches could result
in shallow failures and/or mobilization of the fill.  The geotechnical engineer should
consider placing the non-structural fill in accordance with the standard fill detail on
Sheet C0.3 of the design drawings prepared by Whitson Engineers titled  “Sweetwater
Mesa Road Improvements From STA: 26+70 to 75+53.43” dated November 16, 2010.  If
Geotechnical Engineer’s intention is to have the non-structural fill placed in accordance
with this detail, then this intent should be made clear on the design drawings.

6) Assess the compatibility and appropriateness of each stabilizing structure/improvement (cuts,
fills, retaining walls, drainage, interconnecting piles, and cylindrical piles) necessary for the
construction of the 5-lot access road;

6)  Conclusions and Recommendations - In our experience, cylindrical piles (piers) can
be effective in increasing slope stability if the subsurface has been accurately
characterized and the geotechnical analyses have been performed appropriately.  Based
on our review of the structural design of the cylindrical piles, we understand that the
piles have been designed to resist tensile forces primarily in one direction (tension side
of steel reinforcement cage).  In theory, we agree that such a design could be appropriate
and applicable provided the direction of principal lateral earth (landslide) pressures is
known within reason.  However, in practice, this design requires precision.  If the
direction of landslide movement has not been adequately determined, or if the
contractor installs the steel reinforcement cage at the wrong orientation, the principal
tensile forces within the pile could occur in regions of the pile that were not designed to
resist tension.  Consequently, it will be critical for the Project Geologist to assess
landslide characteristics as the piers are constructed to assure that any perceived
changes in landslide direction are brought to the attention of the design engineer and
adjustments made accordingly to the steel placement.  Alternatively, the design could be
modified up front to incorporate a range of potential landslide directions, say within a
20- to 30-degree arc as discussed under Item 8 below.

The project plans show that some of the piles are to be embedded only 10 to 17 feet into
in-place bedrock.  There is an element of engineering judgment associated with the
design embedment lengths based on the assumed accuracy of the location of the
landslide basal shear surface and the potential for landslide movement to transition
below the pile reinforcements.  In our experience, however, for landslides of great depth
and complexity, the embedment depth is usually on the order of 20 feet or greater.

7) Estimate the extent of additional disturbed areas and volumes of cut and fill necessary if the
1.5:1 slopes must be modified to 2:1;

7)  Conclusions and Recommendations - The area of 1.5:1 (H:V) cut slopes shown on
the plan set “Sweetwater Mesa Road Improvements From STA: 26+70 to 75+53.43”,
dated November 16, 2010, is located on the inboard side of the proposed roadway from
STA 55+60 to STA 63+30, as well as on the northern and western side of the Morleigh
private driveway and residence.  If it is determined that these slopes must be cut to a
maximum inclination of 2:1, the additional area disturbed would be approximately
24,000 square feet in the area of the proposed roadway and approximately 2,400 square
feet in the area of the Morleigh private driveway and residence.  This additional area of
cut would produce approximately 5,650 cubic yards of additional spoils in the roadway
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section and approximately 450 cubic yards of additional spoils in the vicinity of the
Morleigh private driveway and residence.

8) Evaluate possible repairs to the pile supported roadway section in the unlikely event of failure
due to landslide movement;

8)  Conclusions and Recommendations – It appears that different landslides or parts of
landslides could be moving in different directions, consequently, the reinforcing steel
will need to be aligned in the direction of this potential movement.  If a pile was
oriented in the wrong direction due to installation error and/ or the failure plane differs
from what the Geotechnical Engineer has determined, the pile could have insufficient
moment capacity due to the special reinforcing steel layout.  While not a repair, but
more in the line of prevention, it appears that there should be some tolerance (i.e., 10 to
15° from centerline each way, for example) in the reinforcing steel layout to provide
some redundancy for installation error and/ or the failure plane differing from that
determined by the Geotechnical Engineer.  In the event of failure due to landslide
movement, the existing access road supporting piers would either need to be abandoned
or removed and replaced with new piers properly designed to resist additional landslide
movement.  If failure were caught early enough, then tieback anchors could be installed
to support the failing section(s) of roadway.  The consultants should recommend a
monitoring system and protocol for early warning of potential problems so that they can
be addressed early on should they occur.

9) Assess the potential consequences of an unlikely failure of the pile supported roadway section;

9)  Conclusions and Recommendations - The system currently designed has a factor of
safety of equal to or greater than 1.5.  If a pile were to fail or, more likely, to deform
excessively, the forces would then be distributed through the deck to the adjacent piles.
As noted in previous structural review comments, the method of transferring loads to
decking should be clarified.  The Consultant should clarify the mechanism of how these
forces would be distributed through the deck, and explain what the remaining safety
factor for the pile(s) affected would be.

10) Assess the potential failure mechanisms and repair options of the elevated roadway sections;

10) Conclusions and Recommendations - The system currently designed has a factor of
safety equal to 1.5 or greater.  If a pile were to fail or, more likely, to deform excessively,
the forces would then be distributed through the deck to the adjacent piles.  As noted in
previous structural review comments, the method of transferring loads to decking
should be clarified.  The Consultant should clarify the mechanism of how these forces
would be distributed through the deck, and explain what the remaining safety factor for
the pile(s) affected would be.

11) Confirm that roadway grade does not exceed the indicated 18.95 percent, and discuss issues
associated with roadways constructed at this inclination;

11)  Conclusions and Recommendations -  The proposed roadway is inclined at 18.95%
from STA 31+29.21 to STA 40+39.38, STA 49+15.66 to STA 61+30.26 and STA 67+83.4 to
STA 73+04.69.  After review of the design plans, it does not appear that this inclination is
exceeded along the proposed roadway.  The profile lengths of the three sections of
roadway listed above are approximately 925 feet, 1,235 feet and 530 feet, respectively.
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Construction of approximately one half mile of roadway at 18.95% could be difficult and
without adequate supervision and inspection could result in a substandard finished
product whose design life expectancy would be shortened.  The applicant should
confirm that this steep gradient and the distances of this gradient are in compliance with
Fire Department and County of Los Angeles requirements for driveways.

12) Conduct a thorough spot-checking of calculated quantities for the following using provided
topographic information:

a) Volume and area of proposed cuts and fills [1.5:1 (H:V) slopes] of the roadway, residential
access roadways, and building pads;

a) Conclusions and Recommendations - As discussed above, the areas of 1.5:1 (H:V) cut
slopes shown on the plan set “Sweetwater Mesa Road Improvements From STA:
26+70 to 75+53.43”, dated November 16, 2010, are located on the inboard side of the
proposed roadway from  STA 55+60 to STA 61+30 as well as on the north and west
side of the Morleigh private driveway and residence.  The surface area of the
proposed 1.5:1 cut inboard of the roadway is approximately 25,500 square feet and
the volume of material to be removed is approximately 3,900 cubic yards.  The
surface area of the proposed 1.5:1 cut located on Morleigh private driveway and
residence is approximately 5,200 square feet and the volume of material to be
removed is approximately 865 cubic yards.  These volumes are in accordance with
the volume calculations provided on the civil drawings “Sweetwater Mesa Road
Improvements From STA: 26+70 to 75+53.43”, dated November 16, 2010.

b) Volume and area of cuts and fills inclined at 2:1 (H:V) for the roadway, residential access
roadways, and building pads;

b) Conclusions and Recommendations - The total disturbed area for the 2:1 cuts and
fill slopes is approximately 357,500 square feet.  Within the disturbed area,
approximately 40,000 cubic yards of fill will be placed and approximately 32,500
cubic yards of cut excavated.  These calculated quantities, combined with the non-
structural fill area, excavation quantities for the 1.5:1 cut slopes and the excavation
quantities for the piers, are in accordance with the approximate calculated quantities
on the plan set “Sweetwater Mesa Road Improvements From STA: 26+70 to
75+53.43”, dated November 16, 2010.

c) Lengths and heights of retaining walls (roadway, residential access roadways, and building
pads);

c) Conclusions and Recommendations – The retaining wall heights and lengths
calculated by CSA were in conformance with those provided by Whitson Engineers.
It should be noted that the retaining walls in the area of roadway from STA 51+90 to
STA 55+25 on the civil plans dated November 16, 2010, are in conflict with the
structural plans dated November 16, 2010.  The civil plan’s retaining walls are longer
than those depicted on the structural plans.  The structural plans have additional fill
placed on the inboard side of the road eliminating the necessity of a retaining wall.
Also of note is that the design elements on the structural plan appear to be shifted
approximately 4.83 feet to the east with respect to the civil plans and underlying
topographic base map.
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d) Length of roadway to be stabilized by slab piles and cylinder piles; and

d) Conclusions and Recommendations – The sections of roadway to be stabilized
within the County of Los Angeles are located from STA 26+70 to STA 31+40 and
STA 43+70 to STA 52+80.  The profile length of these pier-supported roadway
sections are approximately 476 feet and 924 feet, respectively.

e) Length and height of elevated roadway sections;

e) Conclusions and Recommendations - It is CSA’s understanding that the elevated
portions of the roadway are defined by those sections of roadway that refer to Detail
2 on Sheet S-8 of the structural plans dated November 16, 2010.  The elevated
roadway sections as defined above are located at STA 30+93 to 31+40 and STA 51+94
to 52+41.  The maximum heights for these elevated roadway sections are 4 feet and
18 feet, respectively.  The approximate profile lengths of the elevated roadway
sections are: STA 30+93 to 31+40, 47.5 feet; and STA51+94 to 52+41, 47.5 feet.  The
exact locations of the elevated roadway sections should be more clearly denoted on
the design plans; in addition, details should be provided that illustrate how the
various retaining walls transition from one to the other.

13) Evaluate the vulnerability of the roadway to geologic hazards;

13) Conclusions and Recommendations – The proposed roadway alignment is most
vulnerable to potential future reactivation of the existing landslides, seismically
induced ground shaking, and rockfalls.  In the event of future prolonged and/or
intense rainfall or seismic activity, reactivation of existing landslides could be
possible; however, the roadway should be protected by the recommended system of
reinforced concrete piers and once this system is appropriately constructed, it is our
opinion that the likelihood of permanent damage to the roadway from these hazards
should be low.  A section of the road from Sta. 27+00 to Sta. 30+00 appears to be
susceptible to rockfalls; however, the likelihood of permanent damage to the roadway
appears to be low.  Mitigation recommendations have been provided to help reduce
the risk of rockfalls from impacting the roadway and roadway users  Calwest has
performed a seismic static slope stability analysis that demonstrates that the designed
shear pins result in an industry accepted standard pseudostatic factor of safety of 1.1
with a seismic coefficient of 0.15.

14) Assess the constructability of the proposed roadway, residential access roadways and
building pads;

14) Conclusions and Recommendations – Due to the large size of some of the access
road piles (up to 5-foot diameter), there are probably half a dozen construction
companies on the west coast that could competently construct these structures.
Construction of the deep large-diameter piers will likely require casing or slurry to
prevent the holes from caving during installation of the cages, multiple cranes to lift
and connect cages, and an ample supply of readily available concrete.  In order to
construct the stabilized sections of roadway, large temporary construction pads will
be required.  The construction pads will be used for drill rig and crane
maneuverability and material storage, and will likely be constructed by side-casting
excavation spoils down the slope.  The residential access roadways and building pads
are within the capabilities and expertise of many local Southern California
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contractors.  The applicant’s consultants should identify likely locations and sizes of
construction staging areas (i.e., temporary construction pads, slurry drying ponds,
etc.) and quantities (i.e., slurry and temporary fill pad volumes, etc.) that will be
needed to construct the project.

15) Assess the long term effectiveness and appropriateness of the proposed stabilization
elements; and

15) Conclusions and Recommendations – Regarding the long term effectiveness of the
cylindrical piles to resist landslide forces, this concept is a proven concept for
stabilizing landslides or portions of landslides as long as the piles are sufficiently
embedded into the underlying in-place material and not overloaded.

16) Identify conceptual level alternative designs and stabilization measures that would
reduce grading and wall heights.

16. Conclusions and Recommendations – By refining the geologic landslide mapping,
reductions in the amount and size of stabilization elements have been realized.  It
appears that because of the steepness of the roadway corridor, the ability to devise
alternative designs is limited.

17. Waterline Alignment

In general, the southern approximately 2,000 feet (from the end of the unimproved
roadway, southward to the Ronan residential site) of the waterline alignment
extends across relatively steep, west-facing topography that is relatively free of large
landslides.  In-place bedrock, with some minor, shallow, colluvium-filled swales,
was observed for the majority of the alignment.  This portion of the alignment is
currently undeveloped. The northern approximately 1,500 feet has been partially
graded across relatively stable bedrock materials.  Some small fillslope failures are
located along this alignment, but if the pipeline is located along the inboard edge of
the unimproved roadway, these failures should not impact a future pipeline.  The
northernmost 1,200 feet of the alignment is located within an existing paved private
roadway.  A large bedrock landslide does appear to be located at the northern end of
the alignment; however, two existing residences, utilities, and the roadway are
already located atop this landslide.

SUMMARY

Based on our review of the documents and drawings provided, historical aerial
photographs, site inspections, logging and analyses, it is our opinion that the applicant’s
geologic, geotechnical engineering, civil engineering and structural engineering
consultants have conducted a great deal of investigative and design work on this
challenging project and have developed a reasonable approach to address these
challenges given the site characterization and analyses performed  Consequently, it is
our opinion that, with the exception of some of our more minor concerns and structural
details, the applicant’s consultants have satisfactorily addressed the comments of our
previous report dated March 8, 2010 and satisfactorily performed their work within the
standard of care of their respective disciplines.  Through the review process and the
improved understanding of the geologic conditions that came from the review
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questions, the proposed structural mitigation plans have changed from using extremely
large diameter caissons and the deep “barbell” caissons to the use of large diameter
caissons that is now under review.  The first design would have limited the work to only
two or three teams in the western states that have the skills and competence to
undertake this work, whereas there are likely at least half a dozen contractors in the
same area that are competent to construct the current design.

We note that the design methodology for this project will rely heavily on field
inspections by the Project Geologist during construction to assure that the design
assumptions made with respect to landslide directions and depths are born out by the
field conditions or that adjustments be made by the Project Geotechnical and Structural
Engineers to the design and construction modified accordingly.  We also note that there
will likely be additional construction staging areas required that have yet to be
identified.  We conclude that the information provided by the applicant’s consultants
and itemized in the attached reference list adequately address the proposed project’s
technical aspects with respect to geology, geotechnical, civil and structural engineering
of this application for Coastal Development Permits 4-09-056 through 4-09-061 for the
Sweetwater Mesa Development Project in Malibu, California.

LIMITATIONS

Our services consist of professional opinions and conceptual recommendations
made in accordance with generally accepted engineering geology, geotechnical, civil and
structural engineering principles and practices.  No warranty, expressed or implied, or
merchantability or fitness, is made or intended in connection with our work, by the
proposal for consulting or other services, or by the furnishing of oral or written reports
or findings.
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We trust that this provides the California Coastal Commission with the
information that you need at this time.  If you have any questions, or need additional
information, please contact us.

Very truly yours,

COTTON, SHIRES AND ASSOCIATES, INC.

                       
Patrick O. Shires
Senior Principal Civil and Geotechnical Engineer
PE 26397, GE 770

                                                 

POS:JW:DTS:JZ:AM:st

Attachments: References (Documents/Drawings/Electronic Files) Reviewed;
Hohbach-Lewin, Inc., Structural Engineering Peer Review Letter dated
December 6, 2010.

John M. Wallace
Principal Engineering Geologist
RG 6151, CEG 1923

3-31-12

David T. Schrier
Principal Civil and Geotechnical Engineer
PE 47816, GE 2334
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Mountain Geology, Inc., July 7, 2008, Addendum Engineering Geologic Report #2 (APN
4453-005-018, Vera) – Electronic Reference Copy.

Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN
4453-005-091, Morleigh).

Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN
4453-005-092, Mulryan).

Mountain Geology, Inc., July 8, 2008, Addendum Engineering Geologic Report #2 (APN
4453-005-037, Lunch).

Mountain Geology, Inc., May 18, 2009, Engineering Geologic Memorandum – Proposed
Minor Modifications of Grading Plan, Northerly Terminus of Sweetwater Mesa
Road.

Mountain Geology, Inc., April 23, 2010, Supplemental Engineering Geologic Report #1 –
Engineering Geologic Responses to California Coastal Commission Engineering
Geologic, Geotechnical Engineering and Civil Engineering Peer Review, APN 4453-
005-037, -018, -038, -092, -091 Sweetwater Mesa Road, Malibu Area, County of Los
Angeles, California.

Mountain Geology, Inc., September 14, 2010, Supplemental Engineering Geologic Report
#2 – Engineering Geologic Responses to Email from David Schrier and Pat Shires
Received on September 10, 2010, APN 4453-005-037, -018, -038, -092, -091
Sweetwater Mesa Road, Malibu Area, County of Los Angeles, California.

Mountain Geology, Inc., September 30, 2010, Supplemental Engineering Geologic Report
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Geotechnical Engineering and Civil Engineering Peer Review, APN 4453-005-037, -
018, -038, -092, -091 Sweetwater Mesa Road, Malibu Area, County of Los Angeles,
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Single Family Residence Plans, Sweetwater Mesa Road, (APN 4453-005-018, Vera).

Whitson Engineering, March 11, 2009, Driveway, Grading and Drainage Plans for a
Single Family Residence (APN 4453-005-092, Mulryan).

Whitson Engineering, March 25, 2009, Driveway, Grading and Drainage Plans for a
Single Family Residence (APN 4453-005-091, Morleigh).
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Lunch).

Whitson Engineering, April 28, 2009, Contour Grading Exhibit – 2839 Sweetwater Mesa
Road (APN 4453-005-037).

Whitson Engineering, August 5, 2009, Driveway, Grading and Drainage Plans for a
Single-Family Residence (CDP Submittal Not for Construction), (APN 4453-005-037,
Lunch).

Whitson Engineering, August 5, 2009, 2851 U Sweetwater Mesa Road: Driveway,
Grading and Drainage Plans for a Single-Family Residence (APN 4453-005-091,
Morleigh).

Whitson Engineering, August 5, 2009, 2857 U Sweetwater Mesa Road: Driveway,
Grading and Drainage Plans for a Single-Family Residence (APN 4453-005-092,
Mulryan).

Whitson Engineering, August 5, 2009, 2863 U Sweetwater Mesa Road: Driveway,
Grading and Drainage Plans for a Single-Family Residence (APN 4453-005-018,
Vera).

Whitson Engineering, October 20, 2009, Sweetwater Mesa Project Summary Analysis
Letter, Attn: Leslie Ewing of California Coastal Commission.

Whitson Engineering, October 21, 2009, Sweetwater Mesa Road Improvement Plans
from Sta: 26+70 to 75+53.43.

Whitson Engineering, Revised November 4, 2009, Sweetwater Mesa Road Improvement
Plans from Sta: 26+70 to 75+53.43.

Whitson Engineering, May 28, 2010, Sweetwater Mesa Road Improvement Plans from
Sta: 26+70 to 75+53.43 (Site Plans)

Whitson Engineering, June 2, 2010, Sweetwater Mesa Road Improvement Plans from Sta:
26+70 to 75+53.43 (LACFD/CDP Submittal; Not for Construction).

Whitson Engineering, Revised November 16, 2010, Plan Set, Sweetwater Mesa Road
Improvements From STA: 26+70 to 75+53.43, Malibu, Los Angeles County,
California.

Electronic Files (Provided by Whitson Engineering):

Aerial.DWG – Aerial survey in AutoCAD format, dated February 16, 2010;

Boundary.DWG – Boundary lines in AutoCAD format, dated February 16, 2010;

Proposed.DWG – Linework for the proposed improvements in AutoCAD format, dated
February 16, 2010;

Lunch-7 Folder – The files within this folder are LDD alignment files for the Lunch
Private Access;

Lunch -7-EW Folder – The files within in this folder are LDD surface model files for the
Lunch rough grade conditions for the site and residence;

Lunch-7-FG Folder – The files within this folder are LDD surface model files for the
Lunch Private Access finish ground condition;

Morleigh-6A-EW Folder - The files within in this folder are LDD surface model files for
the Morleigh rough grade conditions for the residence;
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Morleigh-6A-Site-EW Folder - The files within in this folder are LDD surface model files
for the Morleigh rough grade conditions for the site;

Morleigh-6REV Folder - The files within this folder are LDD alignment files for the
Morleigh Private Access;

Morleigh-6REV-FG Folder - The files within this folder are LDD surface model files for
the Morleigh Private Access finish ground condition;

Mulryan-5 Folder - The files within this folder are LDD alignment files for the Mulryan
Private Access;

Mulryan-5-EW Folder - The files within in this folder are LDD surface model files for the
Mulryan rough grade conditions for the site and residence;

Mulryan-5-FG Folder - The files within this folder are LDD surface model files for the
Mulryan Private Access finish ground condition;

Ronan-9-EW Folder - The files within this folder are LDD surface model files for the
Ronan rough grade conditions for the site and residence;

SWM Aerial Folder – The files within this folder are LDD surface model files for the
original ground conditions for the Sweetwater Mesa properties;

SWM Backbone Folder – The files within this folder are LDD surface model files for the
Shared Access finish ground condition;

SWM Backbone-7 Folder – The files within this folder are LDD alignment files for the
Shared Access;

Vera-(4)a – The files within this folder are LDD alignment files for the Vera Private
Access;

Vera-3-FG – The files within this folder are LDD surface model files for the Vera Private
Access finish ground condition; and

Vera-4-EW – The files within this folder are LDD surface model files for the Vera rough
grade conditions for the site and residence.
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December 6, 2010 
 
 
Ms. Lesley Ewing 
Senior Costal Engineer 
CALIFORNIA COASTAL COMMISSION 
45 Fremont Street, Suite 2000 
San Francisco, CA  94105-2219 
 
Cotton, Shires and Associates, Inc. 
Attn: David Schrier 
330 Village Lane 
Los Gatos, CA  95030-7128 
 
 
Project: Sweetwater Mesa Development Project – Civil and Geotechnical Engineering 

and Engineering Geological Peer Review 
  Malibu, California 
  Cotton, Shires and Associates Project No.: P5050 

Hohbach-Lewin Project No.: 6890C 
 
Dear Ms. Ewing: 
 
Our office has reviewed the revised structural calculations and structural drawings for the 
Sweetwater Mesa Development Project.  The following are additional comments as a result of 
this revision.  (The original comment is in italics.) 
 
This review was based on the following items received by Hohbach-Lewin, Inc.: 
 
Drawings titled – Sweetwater Mesa Road Improvements From STA: 26+70 to 75+53.43, Los 
Angles County, CA. 
 
Structural drawings: drawing nos. S-T, S-1, S-2, S-3, S-4, S-5, S-6, S-7, S-8 dated November 16, 
2010; prepared by LC Engineering Group, Inc. and Whitson Engineers. 
 
Structural calculations: Structural Analysis & Design, Sweetwater Mesa Rd. (Sta. 26+70 to 
75+53.43) 2930 Sweetwater Mesa Road, Los Angeles County, CA, dated November 16, 2010, 
prepared by LC Engineering Group, Inc. 
 
 
PLAN REVIEW COMMENTS: 
 
STRUCTURAL CALCULATIONS: 
 

23N. Structural calculation review is predicated on the approval of the Geotechnical criteria 
per Cotton Shires and Associates, Inc. 
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STRUCTURAL DRAWINGS: 
 
 
 

8. Sheet S-6:  Detail 2, indicates cantilever retaining wall supported of the roadway deck, 
provide calculations for the connection of the cantilever retaining wall to the cantilever 
roadway deck. 

 
Sheet S-6:  Detail 2, Table notes “A SLAB”, though “A SLAB” is not indicated on in the 
detail, please clarify and or revise detail as necessary. 

 
25. Sheet S-9:  Detail 2; provide calculation per ACI Appendix “D” for curtain wall 

connection to concrete deck and pile; revise detail as required. 
 

Sheet S-8:  Detail 2; the calculation on page 293 assumes 20 PSF for wind loading.  
Per ASCE 7 t6.4.1.2 and t6.4.2.2, I calculate a wind load of 26 PSF for worse case 
condition, please clarify and or revise calculations as necessary. 

 
26 Sheet S-9:  Detail 2; provide calculation for curtain wall and indicated gauge, revise 

detail as required. 
 

Sheet S-8:  Detail 2; maximum height indicted in detail is 22 feet, where as the 
calculations indicate a maximum height of 18 feet, revised detail to match calculations 
or revise calculations to match detail. 

 
27. Sheet S-9:  Details 2 and 3, Provide detail of guardrail and connection, also provide 

calculations per 2007 CBC and per ACI Appendix “D”. 
 

Sheet S-8:  Details 2 and 3, response indicates calculations to be provided by others at 
a later date (i.e. deferred submittal).  Provide preliminary detail of guardrail connection 
in accordance with 2007 CBC t1607.7.3 and per ACI Appendix “D”, also provide 
calculation that the roadway deck can resist the guardrail loading. 

 
32N. Sheet S-7:  Pile Schedule Cont., Based on the structural calculations P133 should be in 

the same group as P130 through P132, revised detail accordingly. 
 
33N. Sheet S-7:  Clarify how the contractor is to splice the reinforcing cage, revise detail 

accordingly. 
 
34N. Sheet S-8:  Detail 1, Provide calculation for minimum footing steel per ACI t10.5.1 

through t10.5.4, for the key.  Per the detail “AK” refers to the top steel of the footing 
and key and “A conc” refers to the bottom steel of the footing, please clarify what the 
continuous steel in the footing is to be (i.e. reinforcing steel coming out-of-the-plane). 
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35N. Sheet S-8:  Detail 3, Plans indicate a stepped footing; please provide a detail to show 

how to step the footing of the retaining wall and grade beam. 
 
36N. Sheet S-7:  Pile Schedule Cont., Based on the revised structural calculations dated 

November 16, 2010, specifically calculation page 5 “Pile Summary Sheet”; revise pile 
118 “L2” which reads 11 feet, per the calculations “L2” should read 14 feet, revise 
schedule as required. 

 
 
PLEASE SUBMIT AN ITEMIZED RESPONSE TO THESE ITEMS IN WRITING (IN LETTER 
FORM), WITH REVISED PLANS AND CALCULATIONS, AS REQUIRED.  CLEARLY INDICATE 
ON THE PLANS AND THE CALCULATIONS ALL REVISIONS MADE BY BUBBLING OR 
OTHER MEANS. 
 
 
Sincerely,  
Hohbach-Lewin, Inc. 
 
 
 
 
 
Bryan G. Cortnik, S.E. 
Associate 
 



STATE  OF  CALIFORNIA -- THE  RESOURCES  AGENCY  EDMUND G. BROWN, JR, Governor 

CALIFORNIA  COASTAL  COMMISSION 
SOUTH CENTRAL COAST AREA 

89 SOUTH CALIFORNIA ST.,  SUITE 200 

VENTURA,  CA  93001   

(805)  585-1800 
 

M E M O R A N D U M 
 
 
FROM: Jonna D. Engel, Ph.D. 
  Ecologist 
 
TO: Jacqueline Blaugrund 
 Coastal Program Analyst 
 
SUBJECT: Sweetwater Mesa Biology Update Subsequent to Los Angeles County 

Santa Monica Mountains LCP Certification, CDP Application Nos. 4-10-
040, 4-10-041, 4-10-042, 4-10-044, 4-14-0598, and 4-14-1094  

DATE:  April 30, 2015 
 
Documents Reviewed: 
 
ENVICOM Corporation.  April 20, 2015 (Updated from June 16, 2014).  Biological 

Assessment and Impact Analysis; Sweetwater Mesa Residential Development, 
County of Los Angeles, California.  Prepared for EQ Properties. 

 
ENVICOM Corporation.  December 23, 2014.  Draft SERA and H3 Habitat Mapping at 

Sweetwater Mesa Residential project Sites.  Prepared for Jonna Engel, PhD, 
California Coastal Commission. 

 
ENVICOM Corporation.  June 16, 2014.  Biological Assessment and Impact Analysis; 

Sweetwater Mesa Residential Development, County of Los Angeles, California. 
Prepared for EQ Properties.   

 
Aerial Information Systems (AIS), Environmental Systems Research Institute (ESRI), 

California Department of Fish and Game, California Native Plant Society and 
National Park Service. 2007. Preliminary Spatial Vegetation Data of Santa 
Monica Mountains National Recreation Area and Environs. USGS-NATIONAL 
PARK SERVICE Vegetation Mapping Program, Santa Monica Mountains 
National Recreation Area, Thousand Oaks, CA. 

 
Engel, J. and E. Bender.  January 25, 2011.  ESHA Evaluation and Biological Impacts 

Analysis – Sweetwater Mesa Projects, CDP Application Nos. 4-10-040, 4-10-041, 
4-10-042, 4-10-043, 4-10-044, and 4-10-045. A memorandum to Deanna 
Christensen, CCC Coastal Analyst, South Central Coast District.  

 
California Department of Fish and Game (Todd Keeler-Wolf, Wildlife and Habitat Data 

Analysis Branch) and California Native Plant Society (Julie Evens, Vegetation 
Program).  January 2006.  Vegetation Classification of the Santa Monica 

dchristensen
Text Box
Exhibit 17CDP 4-10-040, 4-10-041, 4-10-042, 4-10-044, 4-14-0598, 4-14-1094Dr. Jonna Engel Memorandum
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Mountains National Recreation Area and Environs in Ventura and Los Angeles 
Counties, California.  Report submitted to National Park Service. 

 
Dixon, J.  2003.  Designation of ESHA in the Santa Monica Mountains.  A memorandum 

to CCC South Central Coast District staff dated March 25, 2003.  This 
memorandum includes an edited version of the ESHA findings from the 
September 29, 2002 Coastal Commission staff report for the City of Malibu Local 
Coastal Program, which contained significant contributions by Dr. Jon Allen, Staff 
Ecologist.   

   

 
In our memorandum dated January 25, 2011, Erin Bender (CCC Graduate Student 
Intern) and I reviewed the natural resources on the Sweetwater Mesa site and found the 
following: 
 

Based on the rarity, ecosystem value, and vulnerability to disturbance and 
degradation, we conclude that the entire area comprising the subject properties, 
with the exception of the historic mesa area and the existing 10-ft. wide jeep trail 
up to it, rises to the level of ESHA.  We also conclude that Sections 2, 3 and a 
portion of Section 1 of the proposed water line alignment rise to the level of 
ESHA.   

 
In between our 2011 memo and the present time, the Commission certified a Local 
Coastal Program (LCP) for the portion of the Santa Monica Mountains (SMM) within Los 
Angeles County’s Coastal Zone (LA County SMM LCP), which protects coastal habitat 
resources through a system of resource-based categories with development standards 
for each category. The LA County SMM LCP uses the term “SERA” or Sensitive 
Environmental Resource Area for areas containing habitats of the highest biological 
significance, rarity, and sensitivity.  SERAs are separated into two categories: H1 
habitat and H2 habitat. There is also a sub-category of H2 habitat called H2 High 
Scrutiny habitat, which is of greater sensitivity and is given avoidance priority over other 
H2 habitat.  A third category, H3 habitat, includes areas dominated by non-native plants 
such as disturbed roadside slopes, stands of non-native trees and grasses, and fuel 
modification areas around existing permitted development, as well as isolated and/or 
disturbed stands of native tree species that do not form a larger woodland or savannah 
habitat, that provide some important biological functions but do not rise to a level of 
significance commensurate with H1 or H2 and therefore is not a SERA. Standards for 
development within or adjacent to SERAs require an additional level of review and a 
higher level of resource protection than the standards for development outside of 
SERAs. This updated memorandum provides a revised assessment of the habitat types 
on the site based on that new framework. 
 

A biological resources map (BRM) that identifies H1, H2, H2 High Scrutiny, and H3 
habitat boundaries was produced for the LA County SMM LCP based on the respective 
habitat category definitions (see below) using the National Park Service (NPS) 
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vegetation map for the Santa Monica Mountains1.  The LA County SMM LCP BRM 
shows the habitat categories at a relatively small scale and therefore is not adequate to 
determine the precise boundaries of the habitat categories.  In addition, the map is 
based on 2001 vegetation survey data.  Therefore, the LCP requires that precise 
boundaries of the respective habitat categories be determined based on a current site-
specific biological assessment that is submitted along with an application for new 
development.  Envicom performed site-specific biological assessments that included 
large scale mapping of the respective habitat categories (Envicom, June 2014 & April 
2015, Biological Assessment and Impact Analysis). 
 
H1 Habitat 
 
H1 Habitats are defined in Policy CO-33 of the Land Use Plan (LUP) portion of the LA 
County SMM LCP as follows: 
 

H1 habitat consists of areas of highest biological significance, rarity, and 
sensitivity. H1 habitats include: alluvial scrub; coastal bluff scrub; dune; native 
grassland and scrub with a strong component of native grasses or forbs; riparian; 
native oak, sycamore, walnut and bay woodlands; and rock outcrop habitat 
types. Wetlands, including creeks, streams, marshes, seeps and springs, are 
also H1 habitat. Coast live and valley oak, sycamore, walnut, and bay woodlands 
are all included in H1 habitat.  H1 habitat also includes populations of plant and 
animal species (1) listed by the State or Federal government as rare, threatened 
or endangered, listed by NatureServe as State or Global-ranked 1, 2, or 3, and 
identified as California Species of Special Concern, and/or (2) CNPS-listed 1B 
and 2 plant species2, normally associated with H1 habitats, where they are found 
within H2 or H3 habitat areas. 

 
Policy CO-33 also states that “Development is prohibited in H1 habitat in order to 
protect these most sensitive environmental resource areas from disruption of habitat 
values”; and that “New development shall provide a buffer of no less than 100 feet from 
H1 habitat.” 
 
Envicom found that the H1 habitat types present on the site are native grassland and 
rock outcrops (Figures 3A and 3B, Envicom, April 2015, Biological Assessment and 
                                                           
1 In 2001 the National Park Service undertook a high resolution vegetation mapping effort in the Santa 

Monica Mountains.  The National Park Service mapping effort involved fine scale mapping of plant 
community species alliances.  Their mapping methodology entailed the use of aerial imagery in 
combination with ground truthing.  The citation for the NPS vegetation map is: 

Aerial Information Systems (AIS), Environmental Systems Research Institute (ESRI), California 
Department of Fish and Game, California Native Plant Society and National Park Service. 2007. 
Preliminary Spatial Vegetation Data of Santa Monica Mountains National Recreation Area and 
Environs. USGS-NATIONAL PARK SERVICE Vegetation Mapping Program, Santa Monica 
Mountains National Recreation Area, Thousand Oaks, CA. 

2 All of these particular categories of listed species are maintained in the California Department of Fish 
and Wildlife (“CDFW”)/California Natural Diversity Database (“CNDDB”), which is an information 
clearinghouse for lists of rare plant and animal species and rare natural communities. 
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Impact Analysis).  Envicom, as required by the LCP, mapped the biological resources 
on the site and compared their habitat category boundaries to the LA County SMM LCP 
BRM.  Envicom found that H1 native grassland habitat occurred in smaller discrete 
patches compared to the LA County SMM LCP BRM, which mapped the entire historic 
mesa as H1 native grassland habitat.  Envicom also found that the LA County SMM 
LCP BRM greatly underestimated the area of H1 rock outcrops on the site (Figures 2A 
and 2B, Envicom, April 2015, Biological Assessment and Impact Analysis).   
 
Envicom identified numerous patches of H1 native grassland on portions of the historic 
mesa area (Figure 3B Envicom, April 2015, Biological Assessment and Impact 
Analysis); as stated above the entire historic mesa was mapped as H1 native grassland 
by the LA County SMM LCP BRM.   Conversely, we had described the historic mesa 
area as “disturbed, non-native annual grassland that supports scattered native species” 
in our 2011 memorandum, based on Steven G. Nelson’s 2009 biological survey and our 
June 2009 site visit observations.  The following is an excerpt from our memorandum 
describing the character of the approximately three acre historic mesa area in 2009:   
 

The applicant’s biological consultant and the National Park Service map the 
mesa area as non-native grassland and native and non-native herbaceous 
superalliance, respectively.  During our site visit we found the mesa area to be 
dominated by non-native annual European grasses including ripgut brome, foxtail 
chess, and wild oat as well as the non-native black and Mediterannean mustards. 
In addition we observed the highly invasive Geraldton Spurge (Euphorbia 
terracina) that has become a serious problem in southern California coastal 
habitats.  Native bunch grass (N. lepida) and giant rye-grass are interspersed 
among the non-natives and this area of the mesa also supports scattered sage 
scrub species including California sage brush, ashyleaf buckwheat, sawtooth 
golden bush, black sage, giant rye-grass, and deerweed.  A spattering of native 
wildflowers including Catalina Mariposa lily, blue-eyed grass, white popcorn 
flower, and wild morning glory are found throughout the sage scrub species. 
 
While the mesa does support scattered native species, we found that non-natives 
currently dominate the area.  The applicants assert that the mesa area has been 
disturbed consistently since the late 1920’s and was likely used for grazing 
livestock. However, there is no evidence available to confirm that. It is also 
possible that the distinct grassland character of the mesa is due to the underlying 
landslide geology.  Given that the history of this area is a mystery and that 
determining the species character of the area from aerial photos is not possible, 
we cannot know whether it ever supported pristine native grassland.  Based on 
available information (aerial photos and current conditions) we find that this area 
on the subject properties is characterized by a disturbed, non-native annual 
grassland that supports scattered native species.  

 
In the intervening 13 years between the NPS vegetation mapping and Envicom’s 2014 
biological survey, and the five years between Steven G. Nelson’s 2009 and Envicom’s 
2014 biological surveys, native grassland habitat area apparently vacillated in size; in 
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2014 Envicom identified patches of purple needlegrass grassland (PNG) on the site, 
ranging from 0.005 to 0.14 acres.  The patches of native grassland consist of purple 
needlegrass (Stipa pulchra), a native bunch grass, as well as several associated forbs 
including golden star (Bloomeria crocea), blue dicks (Dichelostemma capitatum), 
Catalina mariposa lily (Calochortus catalinae, a CNPS 4.2 listed species), slender 
tarweed (Deinandra fasciculata), and narrow-leaf milkweed (Asclepias fascicularis).  I 
concur with Envicom’s H1 PNG habitat identification and boundaries.  Native habitat 
boundaries are not static and expand and contract in response to both physical and 
biological factors.  Habitat maps represents a snapshot in time that can become 
obsolete soon after they are produced. It is not surprising that native grassland habitat 
was mapped in 2001, was not present in 2009, and has again arisen in the last five 
years.  I expect that the patches of H1 PNG habitat will continue to change (increase or 
decrease) through time. 
 
The applicant has designed the development to avoid any grading or placement of any 
structures directly within the mapped boundaries of the H1 PNG patches.  However, in 
order to cluster five homes onto the historic mesa3, to avoid habitat fragmentation to the 
greatest extent possible and to maximize open space, the development as proposed 
would be immediately adjacent to H1 PNG in some areas and there will be varying 
degrees of direct impacts to H1 PNG due to fuel modification.  Fuel modification within 
the first 30 feet from development will be the most intensive because of fire department 
fuel load reduction requirements.  Beyond 30 feet fuel modification may entail mowing 
or hand thinning which may or may not cause adverse impacts to H1 PNG depending 
on the timing, frequency, and intensity.  The applicant has submitted a Habitat 
Mitigation and Monitoring Plan (HMMP) and Fire Protection Plan which includes 
measures to retain and preserve H1 PNG areas within the fuel modification zones.  
However, although these measures will preserve the H1 PNG, to the extent feasible, 
there will be direct impacts to the H1 PNG from fuel modification to varying degrees. 
 
The applicant has estimated that the area of direct impacts to H1 PNG from fuel 
modification conducted to a distance of 200 feet from the proposed residences is 0.35 
acres.  The HMMP includes mitigation for these impacts.  When terrestrial ESHA is 
impacted by a permitted development the Commission typically requires mitigation at a 
3:1 ratio.  Mitigation that is in-kind and most proximal to the area of impact is the 
Commission’s preferred approach.  The area identified for H1 PNG mitigation is three 
times the size of the direct impact area, is designed to create and restore H1 PNG, and 
is just north of the impact site.  I support the HMMP for H1 PNG mitigation because it is 
consistent with the Commission’s typical mitigation ratio requirement and is the 
preferred approach. In addition, reduction of the 100 foot H1 rock outcrop buffer will be 
mitigated as described below in section on H2 habitat.  
 
Rock outcrops, made up of either volcanic or sedimentary (e.g. sandstone) rock, are 
also H1 habitat pursuant to LUP Policy CO-33 because they provide habitat for rare, 
regionally restricted, sensitive, and localized native plants and plant communities as 
well as special habitat for many species of animals. For example, sensitive flora 
                                                           
3 The historic mesa was initially believed to be the only significant non-ESHA area on the site. 
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assemblages (e.g., spikemoss, lichens, mosses, and liverworts) and many of the rare 
plants found in the Santa Monica Mountains (e.g., threatened Dudleyas, CNPS 4.2 
listed Plummer’s mariposa lily) are associated with both small and large rock outcrops.  
And rock outcrops may support invertebrates, reptiles, birds, mammals, as well as 
nesting and/or roosting habitat for bats, raptors, and other cliff-dwelling birds (e.g., 
swifts, swallows).  It is important to note, however, that the current or verified presence 
of these associated plants, animals, or plant communities is not necessary for the 
outcrop to be classified as H1 habitat. Rather, LUP Policy CO-33 defines H1 habitat 
such that all “rock outcrop habitat types” qualify as H1, presumably due to the potential 
for an outcrop to support these plants, animals, or plant communities in the future.  
While the LA County SMM LCP does not provide a specific definition of rock outcrops, 
Envicom defined H1 “rock outcrops” as those that “included any bedrock or 
accumulations of rocks of significant size that protrude from the ground’s surface with 
some relief.”  Envicom found that “Rocks and boulders scattered over the ground as 
well as smaller, isolated boulders are not considered H1 habitat.”  I concur with 
Envicom’s interpretation of what areas are H1 rock outcrop habitat and what areas are 
not H1 rock outcrop habitat. 
 
Envicom found that the majority of H1 rock outcrops on the site are medium-sized with 
few to many small cavities and fissures, surrounded by native scrub vegetation, that 
likely provide residence and refuge for invertebrates, reptiles, birds, and/or small 
mammals; signs left by lizards, small rodents, and small birds were often seen on these 
outcrops, as were the nest structures of native woodrats (Neotoma sp.).  Other H1 rock 
outcrops, less common on the site, have prominent hunting perches for raptors as well 
as day roosts. Signs left by birds such as guano and owl pellets revealed that several of 
these outcrops are routinely used for this purpose. The least common H1 rock outcrops 
that Envicom mapped are larger and steeper with ledges, fissures, and cavities that 
provide habitat for plants, plant communities, and invertebrates, reptiles, birds and 
small, medium, and large mammals. 
 
The applicant has designed the development (see discussion of waterline below) to 
avoid grading or placement of any structures within the mapped boundaries of H1 rock 
outcrops on the historic lower mesa.  As proposed, fuel modification would not impact 
the 1.07 acres of H1 rock outcrops that are within 200 feet of the proposed residences, 
as the project’s Fuel Modification Plan avoids fuel modification at all H1 rock outcrops.  
The reduction to the 100 foot H1 rock outcrop buffer and the H2 and H2 High Scrutiny 
habitat surrounding the H1 rock outcrops that will be directly impacted from fuel 
modification out to 200 feet from development will be mitigated as described below in 
the section on H2 habitat.   
 
Envicom also mapped H1 rock outcrops along Sections 1, 2, 3, and 4 of the waterline. 
The waterline development footprint along Section 1 and 2 avoids direct impacts to H1 
rock outcrops, however, in many areas, the development occurs directly adjacent to H1 
rock outcrops.  Section 3 of the proposed waterline, as proposed, would intersect H1 
rock outcrops at five locations impacting 0.3 acres of H1 rock outcrops over a linear 
distance of 148 feet.  This is a direct adverse impact to H1 rock outcrop habitat.  The 
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applicant has agreed to revise the proposed waterline design in Section 3 to avoid direct 
adverse impacts to H1 rock outcrop habitat in this section (pers. comm., April Winecki, 
Dudek, April 29, 2015).  There are no impacts to H1 rock outcrops along Section 4 
because the waterline will be installed using a subsurface horizontal directional drilling 
method. 
 
H2 Habitat  
 
H2 Habitats and H2 “High-Scrutiny” Habitats are defined in Policy CO-33 of the LUP 
portion of the LA County SMM LCP as follows: 
 

H2 habitat consists of areas of high biological significance, rarity, and sensitivity 
that are important for the ecological vitality and diversity of the Santa Monica 
Mountains Mediterranean Ecosystem. H2 habitat includes large, contiguous 
areas of coastal sage scrub and chaparral-dominated habitats. A subcategory of 
H2 habitat is H2 “High Scrutiny” habitat, which comprises (1) CNDDB-identified 
rare natural communities; (2) plant and animal species listed by the State or 
Federal government as rare, threatened, or endangered; listed by NatureServe 
as State or Global-ranked 1, 2, or 3, and identified as California Species of 
Special Concern; and/or (3) CNPS-listed 1B and 2 plant species4, normally 
associated with H2 habitats. H2 “High Scrutiny” habitat also includes (1) plant 
and animals species listed by the State or Federal government as rare, 
threatened or endangered, listed by NatureServe as State or Global-ranked 1, 2, 
or 3, and identified as California Species of Special Concern, and/or (2) CNPS-
listed 1B and 2 plant species, normally associated with H1 habitats, where they 
are found as individuals (not a population) in H2 habitat. New development shall 
avoid H2 habitat (including H2 High Scrutiny habitat), where feasible, in order to 
protect these sensitive environmental resource areas from disruption of habitat 
values. New development shall only be allowed in H2 habitat if it is consistent 
with the specific limitations and mitigation requirements for development 
permitted in H2 habitat. H2 High Scrutiny habitat is considered a rare H2 habitat 
subcategory that shall be given protection priority over other H2 habitat and shall 
be avoided to the maximum extent feasible. 

 
Envicom found that H2 habitats are the most common SERAs on the site and consist of 
large, contiguous areas of coastal scrub and chaparral.  Native plant communities with 
State and/or Global 1, 2, 3 rarity rankings5 were identified by Envicom as H2 High 

                                                           
4 All of these particular categories of listed species are maintained in the California Department of Fish 

and Wildlife (“CDFW”)/California Natural Diversity Database (“CNDDB”), which is an information 
clearinghouse for lists of rare plant and animal species and rare natural communities. 

5 Global and state level 1 communities or species are identified as “critically imperiled - at very high risk of 
extinction due to extreme rarity (often 5 or fewer populations), very steep declines, or other factors”.  
Global and state level 2 communities and species are identified as “imperiled – At high risk of extinction 
due to very restricted range, very few populations (often 20 or fewer) steep declines, or other factors”.  
And Global and state level 3 communities and species are identified as “vulnerable – at moderate risk 
of extinction due to a restricted range, relatively few populations (often 80 or fewer), recent and 
widespread declines, or other factors 
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Scrutiny habitat because they satisfy the “CNDDB-identified rare natural communities” 
criterion of LUP Policy CO-33.  Envicom also cross-referenced the LCP Biological 
Resources Map with the NPS SMMs vegetation map to determine which natural 
communities correlate with the H2 High Scrutiny habitats shown the LCP Biological 
Resources Map.  Envicom did not identify any species of plants or animals at the site 
that meet the H2 High Scrutiny criteria of LUP policy CO-33.  I concur with Envicom’s 
mapping of H2 and H2 High Scrutiny Habitat (see Figures 3A and 3B, ENVICOM April 
2015 Biologicial Assessment and Impact Analysis).  
 
The proposed project, including the waterline, would directly impact a total of 13.55 
acres of H2 habitat and a total of 3.10 acres of H2 High Scrutiny habitat from reduction 
of the 100 foot H1 PNG and H1 rock outcrop buffer areas and from fuel modification 
required out to 200 feet from development.  According to Envicom’s April 2015 
Biologicial Assessment and Impact Analysis: 
 

The applicant shall compensate for the direct permanent loss or modification of 
H2 and H2 High Scrutiny habitats as well as the provision of less than 100-foot 
buffers by payment of an in-lieu fee to be used for the acquisition and permanent 
preservation of land in the Santa Monica Mountains coastal zone.  The preserved 
land shall contain SERA habitats that are proportional to habitats impacted by the 
proposed Project in both acreage an in habitat value/function.  The mitigation 
parcel(s) shall be restricted from future development and permanently preserved 
through the recordation of an open space deed restriction or conservation 
easement. 

 
H3 Habitat 
 
H3 Habitats are defined in Policy CO-34 of the Santa Monica Mountains LUP as follows: 
 

H3 habitat consists of areas that would otherwise be designated as H2 habitat, 
but the native vegetation communities have been significantly disturbed or 
removed as part of lawfully established development. This category also includes 
areas of native vegetation that are not significantly disturbed and would 
otherwise be categorized as H2 habitat, but have been substantially fragmented 
or isolated by existing, legal development and are no longer connected to large, 
contiguous areas of coastal sage scrub and/or chaparral-dominated habitats. 
This category includes lawfully-developed areas and lawfully-disturbed areas 
dominated by non-native plants such as disturbed roadside slopes, stands of 
non-native trees and grasses, and fuel modification areas around existing 
development (unless established illegally in an H2 or H1 area). This category 
further includes isolated and/or disturbed stands of native tree species (oak, 
sycamore, walnut, and bay) that do not form a larger woodland or savannah 
habitat. While H3 habitat does not constitute a SERA, these habitats provide 
important biological functions that warrant specific development standards for the 
siting and design of new development. 
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The H3 habitat mapped by Envicom on the site consists of the disturbed areas 
dominated by non-native grasses and forbs, disturbed or fragmented scrub, fuel 
reduction zones, disturbed roadsides, landscaping and non-native trees, and other 
ruderal areas.  Envicom did not determine whether the areas mapped as H3 habitat 
were formerly H1 or H2 habitat that was degraded as a result of lawfully established 
development.  This analysis should be undertaken. 
 
Conclusion 
In order to cluster five homes onto the historic mesa area to avoid habitat fragmentation 
to the greatest extent possible and to maximize open space, the development as 
proposed will result in:  
 

• Direct impacts to H1 PNG from fuel modification, 
• Indirect impacts to H1 PNG and H1 rock outcrops from the reduction of 100 foot 

buffers, 
• Direct and indirect impacts to H2 and H2 High Scrutiny habitat from displacement 

from development, fuel modification, and 100 foot H1 habitat buffer reduction.   
 
However, locating the two northernmost houses farther up into the canyon would, in my 
professional judgement, result in more adverse environmental impacts, even if it could 
mean avoiding all impacts to H1 habitat, because of the greater overall habitat 
fragmentation, reduction in overall open space, significant increase in acreage of 
disturbed habitat resulting in greater disturbance to native wildlife and wildlife corridors, 
and increased potential for introduction of non-native species.  Therefore, I find that 
clustering the homes on the historic mesa area in combination with the proposed H1, 
H2, and H2 High Scrutiny habitat mitigation, is the least environmentally damaging 
development alternative. 
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The proposed projects are located on the southern flank of the Santa Monica 
Mountains, bordering the Santa Monica Mountains National Recreation Area, in the 
central portion of the range.  The proposed projects are located east of Malibu Canyon 
Road, west of Las Flores Canyon Road, and approximately one mile inland from Pacific 
Coast Highway near the terminus of Sweetwater Mesa Road.  The project proposals are 
for five new single-family residences, ranging in size from 7,220 to 12,785 square feet, 
on five separate parcels - Vera (APN 4453-005-018), Lunch (APN 4453-005-037), 
Morleigh (APN 4453-005-091), Mulryan (APN 4453-005-092), and Ronan (APN 4453-
005-038); a common 6,000 linear foot access road; three Fire Department staging 
areas; placement and contour grading of excess excavated material, and a municipal 
water line extending approximately 7,800 linear feet from Costa Del Sol Way to the 
north to the subject properties (Figure 1).   
 
The five contiguous properties comprising the ‘subject properties’ total 156 acres and 
are situated along a significant ridgeline in the Santa Monica Mountains ranging in 
elevation from 600 to 1,050 feet.  The five single-family residences are proposed to be 
placed more or less linearly along the ridgeline (Figure 1).  The ridgeline separates the 
Sweetwater and Carbon Canyon watersheds, which empty into the ocean 
approximately one mile south of the project site.  We describe the ridgeline as 
“significant” because it is an important biogeographic feature in the Santa Monica 
Mountains. The ridgeline separates two major watersheds that have unique physical 
and ecological attributes including distinct topographic characteristics, microclimates, 
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water budgets, and plant and animal communities.  The ridgeline itself is characterized 
by thin topsoil, narrow benches, sheer cliffs, and rocky outcrops that limit the vegetation 
it can support to species adapted to this relatively harsh environment.   
 
The subject properties occur within a largely undisturbed block of wilderness 
approximately 2,800 acres in size; the area has no paved roads and a minimal amount 
of dirt roads.  About half of this 2,800 acre area is public parkland, most of which is 
located within the Malibu Creek State Park and the remainder of which consists of 
Piuma Ridge Park, which is owned by the Santa Monica Mountains Conservancy and 
Mountains Recreation and Conservation Authority.  The subject properties are 
immediately adjacent to Malibu Creek State Park to the west, 0.25 miles from Piuma 
Ridge Park to the north-northwest, near the center of the 2,800 acre block of largely 
undisturbed wilderness (Figure 1).  
 
The subject properties are located within a habitat linkage area, identified in the 
National Park Service’s Santa Monica Mountains National Area Land Protection Plan1, 
that connects Malibu Creek State Park with Cold Creek Canyon Preserve and 
surroundings to the northeast.  The plan defines habitat linkages as “areas which serve 
to connect two or more core areas and are of sufficient habitat value such that they 
provide substantial native vegetation cover or, optimally, serve as foraging or breeding 
grounds for wildlife”.  As pointed out in the Designation of ESHA in the Santa Monica 
Mountains memorandum (Dixon 2003): 
 

Connectivity among habitats within an ecosystem and connectivity among 
ecosystems is very important for the preservation of species and ecosystem 
integrity. In a recent statewide report, the California Resources Agency

 
identified 

wildlife corridors and habitat connectivity as the top conservation priority2. 
 
The purpose of our memorandum is to discuss the setting of the subject properties 
within the Santa Monica Mountains; to identify and discuss the habitats, ecosystem 
functions (e.g. habitat linkages, wildlife corridors), and environmentally sensitive habitat 
areas (ESHAs) supported by the subject properties; and to analyze potential biological 
impacts of the proposed projects.  To accomplish this we visited the subject properties 
on April 23, 2009, reviewed the documents listed above (see “Documents Reviewed”), 
peer reviewed literature, aerial photographs, and National Park Service vegetation 
mapping, and engaged in discussions with local experts in several fields, including 
botany and wildlife biology. 
 
 
                                                           
1 Kamradt, D. et. al.  1998.  Santa Monica Mountains National Area Land Protection Plan. U.S. 

Department of Interior, National Park Service. 
2 Dixon, J.  2003.  Designation of ESHA in the Santa Monica Mountains.  A memorandum to CCC South 

Central Coast District staff dated March 25, 2003.  This memorandum includes an edited version 
of the ESHA findings from the September 29, 2002 Coastal Commission staff report for the City 
of Malibu Local Coastal Program, which contained significant contributions by Dr. Jon Allen, Staff 
Ecologist. 

. 
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Santa Monica Mountains 
 
The Santa Monica Mountains are the westernmost and lowest of the transverse ranges 
in southern California; they are also the most accessible and largest piece of natural 
open space adjacent to the western Los Angeles Basin.  They have the greatest 
geological diversity of all major mountain ranges within the transverse range province 
and, according to the National Park Service, the Santa Monica Mountains have 40 
separate watersheds and over 170 major streams with 49 coastal outlets3.  The Santa 
Monica Mountains are biologically and geologically significant as the crossroads 
between northern and southern California coastal vegetation4.   
 
The Santa Monica Mountains comprise the largest, most pristine, and ecologically 
complex example of a Mediterranean ecosystem in coastal southern California. The 
National Park Service states that: 
 

Mapping of global environments has shown that Mediterranean-type ecosystems 
are among the smallest and rarest on earth. Five such locations occur on the 
planet, and each has experienced intensive human occupation due to the 
comfortable climactic conditions. As a result, only about 18 percent of this 
ecosystem remains undisturbed, making it the world’s least undisturbed and 
potentially rarest ecosystem type5.  

 
And as pointed out in Dixon (2003): 
 

……within the Santa Monica Mountains, this ecosystem is remarkably intact 
despite the fact that it is closely surrounded by some 17 million people. For 
example, the 150,000 acres of the Santa Monica Mountains National Recreation 
Area, which encompasses most of the Santa Monica Mountains, was estimated 
to be 90 percent free of development in 2000. Therefore, this relatively pristine 
area is both large and mostly unfragmented, which fulfills a fundamental tenet of 
conservation biology. The need for large contiguous areas of natural habitat in 
order to maintain critical ecological processes has been emphasized by many 
conservation biologists6.  

 
Fire history, soil differences, a variety of moisture regimes, and topography in the Santa 
Monica Mountains all combine to create complex patterns of chaparral, coastal sage 
scrub, woodland, and grassland vegetation.  This mosaic of habitats supports over 
1,000 plant species and provides habitat for approximately 500 bird, mammal, reptile, 
and amphibian species including large mammals like bobcats, mountain lions, mule 

                                                           
3 National Park Service.  2000.  Draft general management plan & environmental impact statement. Santa 

Monica Mountains National Recreation Area – California.   
4 CDFG (Keeler-Wolf, T.) and CNPS (Evens, J.).  January 2006.  Vegetation Classification of the Santa 

Monica Mountains National Recreation Area and Environs in Ventura and Los Angeles Counties, 
California.  Report submitted to National Park Service. 

5 Kamradt, D. et. al.  (1998)  op. cit.  
6 Dixon, J.  (2003)  op. cit. 
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deer, and badgers, as well as populations of rare species like the southern steelhead 
trout and coastal California gnatcatcher7.  The Santa Monica Mountains are located 
within the Southwest Eco-region of California that contains the highest number of 
endangered plant species in the United States except for Hawaii8.  
 
The Santa Monica Mountains are characterized by numerous natural phenomena 
including floods, landslides, and fires.  While floods and landslides pose serious threats 
to residents within the Santa Monica Mountains, wildfires are the most formidable and 
ominous.  The Santa Monica Mountains have experienced many aggressive and 
devastating fires due to the unique relationship between climate, topography, habitat 
type, fuel load, and “Santa Ana” wind conditions endemic to Southern California. This 
region burns with relative frequency.   
 
The site of the subject project itself has a daunting fire history that includes the following 
seven fires between 1925 and 2007; Las Flores (October 20, 1942), Hume (December 
27, 1956), Wright (September 25, 1970), Piuma (October 14, 1985), Old Topanga 
(November 2, 1993), Calabasas (October 21, 1996), and Canyon (October 21, 2007) 
fires.  In an effort to include consideration of natural processes important to ecosystem 
dynamics in land use planning efforts and development plans, the National Park Service 
has developed hazard zone maps9.  The subject properties are located within a National 
Park Service hazard area that is designated as a “Very High Fire Hazard Severity Zone” 
(Figure 2).  The most recent fire that impacted the subject properties was the fall 2007 
Canyon Fire.  The cause of this fire is attributed to the conditions just listed; Santa Ana 
winds, dry conditions, fuel load, and steep and rugged topography.   
 
Biological Resources of the Subject Properties 
 
During our site visit on April 23, 2009 we observed the habitat along the access road 
and visited each of the proposed home locations.  In addition to our site visit we 
reviewed the applicant’s biological assessments for each parcel, aerial photos of the 
subject properties, and the National Park Service vegetation map covering the subject 
properties. 
 
The applicants submitted Biological Assessments (see Steven G. Nelson’s “Biological 
Constraints Analysis” for each parcel under ‘documents reviewed’ above) for their 
respective developments that address the habitats present on each project site.  The 
reports identify three vegetation communities on the project sites: mixed chaparral, non-
native grassland, and ruderal vegetation. The reports also state that several widely-
scattered coast live oak trees are present on several of the properties, but note that they 
do not form woodland communities.  The mapped ruderal and non-native grassland 
communities are primarily situated in the areas of the existing access route and 

                                                           
7 National Park Service (www.npa.gov), Santa Monica Mountains. Last updated June 18, 2009. Nature & 

Science. U.S. Department of Interior. 
8 Dobson, A. P., Rodriguez, J. P. Roberts, W. M. and Wilcove, D.S.  1997.  Geographic distribution of 

endangered species in the United States. Science, Vol. 275: 550-553. 
9 Kamradt, D. et. al.  1998.  op. cit. 
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proposed development areas that have been traversed for site reconnaissance and 
geologic testing.  In addition, a large area on the Mulryan and Lunch properties is 
identified as non-native grassland and is characterized as a mesa. The biological 
consultant delineates the disturbed non-native grassland mesa as a large approximately 
245,000 square foot (5.6 acres) area on the Mulryan and Lunch properties. The 
remainder and vast majority of on-site vegetation is mapped as mixed chaparral. The 
proposed off-site water line alignment is identified as consisting of mixed chaparral, 
ruderal, and non-native plant communities.  
 
In 2001 the National Park Service undertook a high resolution vegetation mapping effort 
in the Santa Monica Mountains10 (Figures 3a & 3b).  The National Park Service 
mapping effort involved fine scale mapping of plant community species alliances.  Their 
mapping methodology entailed the use of aerial imagery in combination with ground 
truthing11.  The National Park Service vegetation mapping was completed in 2007 and 
covers the entire subject properties.  The National Park Service map of the subject 
properties shows the area to be dominated by native chaparral habitats intermixed with 
coastal sage scrub habitats and an oak woodland habitat. 
 
Chaparral is characterized by tall, deep-rooted evergreen shrubs (over 100 species may 
be found in chaparral12) with hard, waxy leaves that minimize water loss during drought 
conditions.  The root systems of chaparral plants extend far below the surface and may 
penetrate the bedrock below13, thus aiding in erosion control, especially on steep 
slopes14.  In addition, soil erosion from precipitation is greatly reduced by interception of 
rain water by chaparral leaves and foliage and greater rain water soil infiltration under 
the chaparral canopy.  Chaparral is a fire adapted habitat; fire serves to rejuvenate 
senescing chaparral communities and many chaparral species require fire in order to 
germinate.  The subject properties support several locally common but regionally 
restricted chaparral species including greenbark (Ceanothus spinosus) and big pod 
ceanothus (Ceanothus megacarpus) 15.  The National Park Service mapped the 
following chaparral community associations on the subject properties: 
 

• laurel sumac (Malosma laurina) shrubland association 

                                                           
10 CDFG (Keeler-Wolf, T.) and CNPS (Evens, J.).  January 2006.  op. cit. 
11 Aerial Information Systems (AIS), Environmental Systems Research Institute (ESRI), California 

Department of Fish and Game, California Native Plant Society and National Park Service. 2007. 
 Preliminary Spatial Vegetation Data of Santa Monica Mountains National Recreation Area and 
Environs. USGS-NPS Vegetation Mapping Program, Santa Monica Mountains National 
Recreation Area, Thousand Oaks, CA. 

12 Keely, J.E. and S.C. Keeley.  Chaparral.  Pp. 166-207 in M.G. Barbour and W.D. Billings, eds.  North 
American Terrestrial Vegetation.  New York, Cambridge University Press. 

13 Helmers, H., J.S. Horton, G. Juhren and J. O’Keefe.  1955.  Root systems of some chaparral plants in 
southern California. Ecology, Vol. 36, No. 4:667-678.  Kummerow, J. and W. Jow. 1977. Root 
systems of chaparral shrubs. Oecologia, Vol. 29:163-177.   

14 Radtke, K.  1983.  Living more safely in the chaparral-urban interface. General Technical Report PSW-
67. U.S. Department of Agriculture, Forest Service, Pacific Southwest Research Station, 
Berkeley, California. 51 pp.   

15 CDFG (Keeler-Wolf, T.) and CNPS (Evens, J.).  January 2006.  op cit. 
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• greenbark ceanothus (Ceanothus spinosus) shrubland association  
• big pod ceanothus (Ceanothus megacarpus) shrubland association 
• chamise (Adenostoma fasciculatum) shrubland association  
• mountain mahogany (Cercocarpus betuloides) shrubland association 
• greenbark ceanothus, big pod ceanothus, mountain mahogany (Ceanothus 

spinosus, Ceanothus megacarpus, Cercocarpus betuloides) shrubland 
superalliance  

 
Coastal sage scrub is a generic vegetation type that includes several subtypes16.  It is 
dominated by soft-leaved, generally low-growing aromatic shrubs that die back and drop 
their leaves in response to drought.  Stands of coastal sage scrub are much more open 
than chaparral and contain a greater admixture of herbaceous species.  Coastal sage 
scrub is generally restricted to drier sites, such as low foothills, south-facing slopes, and 
shallow soils at higher elevations.  The subject properties support patches of coastal 
sage scrub on the lower slopes of the ridgeline with fingers that penetrate larger 
chaparral areas.  The National Park Service mapped the following coastal sage scrub 
community associations on the subject properties: 
 

• bush mallow (Malacothamnus fasiculatus) shrubland 
• purple sage (Salvia leucophylla) coastal sage scrub 

 
Chaparral and coastal sage scrub habitats are often interspersed such that many of the 
same species are found in both habitats.  Under some circumstances, coastal sage 
scrub is successional to chaparral, meaning that after disturbances such as landslides 
or fires, a site may first be covered by coastal sage scrub, which is then replaced with 
chaparral over long periods of time17.   
 
Coast live oak woodland is a rare habitat type that occurs mostly on north slopes, 
shaded ravines, and canyon bottoms. Coast live oak woodland is more tolerant of salt-
laden fog than other oaks and is generally found nearer the coast18.   Coast live oak 
also occurs as a riparian corridor species within the Santa Monica Mountains.  The 
National Park Service mapped one patch of live oak woodland on the subject 
properties: 
 

• Coast live oak (Quercus agrifolia) woodland  
 
In addition to native plant communities, the National Park Service mapped two areas on 
the subject properties as ‘native and non-native herbaceous superalliance’.  These 
include the mesa located on the Mulryan and Lunch parcels and a continuous area 
along and adjacent to the access road on the Morleigh parcel.   
 
 
 
                                                           
16 Dixon, J.  (2003)  op. cit. 
17 Ibid.   
18 National Park Service.  2000.  op. cit.   
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Access Road  
 
In 2004, the Commission approved Coastal Development Permit No. 4-01-108, 
authorizing Jean Ross, LLC, to improve and expand an existing 1,750 foot long, 10 foot 
wide jeep trail from Sweetwater Mesa Road up to the Lunch parcel to provide access for 
geologic testing purposes.  The approved pilot access road traversed across two of the 
subject parcels (Mulryan and Vera).  A special condition of the Commission’s permit 
approval required re-vegetation of the graded and disturbed slopes of the pilot road 
upon completion of final grading.  The road was rough graded pursuant to the permit in 
2006.  However, it does not appear that the pilot road was ever re-vegetated to its 10 
foot width as required by the permit.  
 
When evaluating baseline conditions for a site, Commission staff must consider the 
condition of the site prior to any unpermitted development.  Similarly, if authorization for 
development was expressly made temporary, with a requirement that, at some specified 
time, the site be returned to its pre-development natural state, and that time has 
passed, Commission staff must view the site as if it had been returned to that state.  
Upon review of historic aerial photographs, it is evident that the approved pilot access 
road generally followed an existing trail up to the mesa.  That trail, traversing up to the 
mesa area across two of the subject parcels (Mulryan and Vera), appears relatively 
unchanged in aerial photos dating back to 1975, which is prior to the effective date of 
the Coastal Act.  According to the historic aerial photographs, the baseline conditions 
appear to consist of a trail approximately 10 feet wide flanked on either side by 
undisturbed native chaparral vegetation.  
 
Currently, there is an access road (a continuation of the access road described above) 
north of the mesa area, delineated by the applicant’s biological consultant as non-native 
grassland.  The National Park Service mapped a portion of this section of the road and 
area along the road, on the Morleigh parcel, as native and non-native herbaceous 
superalliance.  However, review of permit records and aerial photographs dating from 
1975 to present, indicate that the road is not permitted, and was not authorized by 
Coastal Development Permit No. 4-01-108.  The road first appears in aerial photos from 
2001, and through to the present.  Prior to that, that area had been undisturbed and part 
of the larger area of native chaparral vegetation.  No road or trail or associated 
disturbed areas are evident in the area north of the historic mesa from 1975 through 
2000.  Commission staff must consider the condition of the site prior to any unpermitted 
development as the baseline.  As such, we consider the area of unpermitted 
disturbance north of the historic mesa to be undisturbed native chaparral vegetation.  
The remaining analysis treats those areas as such, except where expressly stated 
otherwise. 
 
Figure 3a illustrates vegetation communities along the proposed access road as 
mapped by the National Park Service. 
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Vera Parcel  
 
The first home proposed along the lower ridge is located within the Vera parcel.  The 
home is sited along the edge of an overlook that is characterized by patches of 
vegetation interspersed with rocky outcrops.  The vegetation in the area where the 
home is proposed consists of a mixture of both chaparral and coastal sage scrub 
species.  A few coast live oaks are scattered around the home site.  The dominant 
chaparral shrubs are laurel sumac and chamise.  Both the laurel sumac and the 
chamise are growing up from root crowns of shrubs that were burned in the fall 2007 
Canyon fire.  Intermixed with these shrubs are coastal sage scrub plants including 
California sage brush (Artemisia californica), ashyleaf buckwheat (Eriogonum 
cinereum), white sage (Salvia apiana), black sage (Salvia mellifera), giant rye-grass 
(Leymus condensatus), deerweed (Lotus scoparius) and wild cucumber (Marah 
macrocarpus).  Interspersed among the chaparral and sage scrub species are native 
wildflowers including Catalina mariposa lily (Calochortus catalinae), a California Native 
Plant Society List 4 species, wild hyacinth (Dichelostemma capitatum), wild morning 
glory (Calystegia macrostegia), Indian pink (Silene laciniata) and non-native European 
annual grass species including ripgut brome (Bromus diandrus), foxtail chess (Bromus 
madritensis), wild oat (Avena sp.) and black (Brassica nigra) and Mediterranean 
(Hirschfeldia incana) mustard. 
 
The National Park Service vegetation map (Figure 3a) identifies laurel sumac shrubland 
as the dominant chaparral alliance on the Vera parcel.  In fact, the National Park 
Service identifies laurel sumac shrubland along the entire length of the ridgeline and 
access road spanning the five parcels except for the mesa and a section between the 
Morleigh and Mulryan proposed home sites that are mapped as native and non-native 
herbaceous superalliance mapping unit.  The proposed Vera home site, the fuel 
modification zone, and beyond are all mapped as laurel sumac shrubland.  Although not 
a fire follower per se, laurel sumac benefits greatly from fire.  It resprouts readily and 
quickly forms cover for wildlife (pers. comm., Tarja Sagar, National Park Service 
Botanist, January 6, 2011).  Greenbark ceanothus and bush mallow shrubland are 
mapped west of the proposed home site.  Bush mallow is a known fire follower (pers. 
comm., Tarja Sagar, National Park Service Botanist, January 6, 2011). 
 
Based on our aerial photo analysis, site visit observations, and the National Park 
Service vegetation map, we conclude that the entire Vera parcel, including the areas 
mapped by the applicant’s biologist as non-native grassland in the biological 
assessment19, are nearly pristine to pristine native habitats.  
 
 
 
 

                                                           
19 The areas mapped as non-native grassland by the applicant’s biological consultant are situated along 
the existing access road and near the proposed development area; these areas have been disturbed by 
traffic for site reconnaissance and geologic testing but historically consisted of undisturbed native habitat. 
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Lunch Parcel 
 
The second proposed home along the ridge is sited on the eastern side of the access 
road on the Lunch parcel within the area referred to as the mesa.  The proposed Lunch 
home development footprint straddles the Lunch and Mulryan parcel line, with the 
house located in the Lunch parcel and the fuel modification zone extending into the 
Mulryan parcel.  The proposed house is sited close to the steep canyon walls that drop 
into Carbon Canyon.  The vegetation in the development footprint for the home is 
dominated by non-native species including ripgut brome, foxtail chess, wild oat and 
black and Mediterranean mustard. Native bunch grass (Nassella lepida) and giant rye-
grass are interspersed among the non-natives.   In addition, this area of the mesa 
supports a number of coastal sage scrub species including California sage brush, 
ashyleaf buckwheat, sawtooth goldenbush (Hazardia squarrosa), sugar bush (Rhus 
ovata), black sage, giant rye-grass, deerweed, and wild morning glory.  A spattering of 
native wildflowers including Catalina mariposa lily, blue-eyed grass (Sisyrinchium 
bellum), large flowered phacelia (Phacelia grandiflora), prickly popcorn flower 
(Cryptantha muricata) and wild hyacinth are found throughout the sage scrub species.  
Several laurel sumac shrubs are scattered around the perimeter of the home site.  The 
vegetation on the eastern slopes bordering the home site is chaparral characterized by 
laurel sumac and chamise recruits and root-crown re-sprouts following the fall 2007 
Canyon fire.    
 
Based on the National Park Service vegetation map (Figure 3a), the proposed Lunch 
home development footprint is located within the native and non-native herbaceous 
superalliance mapping unit that corresponds with the mesa area. The habitat in the fuel 
modification zone is mapped as native and non-native herbaceous superalliance with a 
small pocket of laurel sumac shrubland west of the proposed home and greenbark 
ceanothus, bigpod ceanothus, mountain mahogony shrubland superalliance and laurel 
sumac shrubland east of the proposed home.   North of the proposed home the parcel 
is mapped with three distinct vegetation alliances including greenbark ceanothus, 
bigpod ceanothus, mountain mahogany shrubland superalliance, chamise shrubland, 
and mountain mahogany shrubland. 
 
Based on our aerial photo analysis, site visit observations, and the National Park 
Service vegetation map, we conclude that the Lunch parcel is characterized by nearly 
pristine to pristine native habitat except for the historic mesa area as described below.   
 
Morleigh Parcel 
 

The third home proposed along the ridgeline is sited on the western side of the access 
road on the Morleigh parcel half-way within a disturbed grassy bowl that supports 
scattered coastal sage scrub and chaparral species.  The vegetation in the bowl is 
dominated by non-native species including ripgut brome, foxtail chess, wild oats, and 
mustard.  Non-native annual grasses often get a jump start on native species after a fire 
if they have been present in an area.  Non-natives are present along the access road 
and the proposed home sites, which have experienced a lot of traffic.  Scattered among 
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the non-natives are two species of native bunch grass (Nassella pulchra and N. lepida) 
and giant rye-grass.   
 
The coastal sage scrub and chaparral species scattered throughout the disturbed 
grassy bowl include; California sage brush, ashyleaf buckwheat, bush mallow, sawtooth 
goldenbush, chamise, big pod ceanothus, and laurel sumac.  Catalina Mariposa lily and 
wild morning glory also occur at this site.  Just south of the proposed home there is a 
large patch of chamise recruits and vegetative growth sprouting from the root crowns of 
chamise that burned in the fall 2007 Canyon fire.  There is also a considerable amount 
of bush mallow, a known fire follower, in the area of the proposed home site.  
 
The disturbed bowl area and access road first appear in aerial photos from 2001 to the 
present, as discussed above (see “Access Road” section).  Prior to 2001, the areas that 
are currently occupied by the access road and the disturbed bowl had been undisturbed 
and part of the larger native vegetation.  As indicated above, there has been no coastal 
permit authorization for disturbance to these areas.  We therefore consider the baseline 
in this area to be undisturbed native habitat.   
 
According to the National Park Service vegetation map (Figure 3a), the proposed 
Morleigh home is sited within laurel sumac shrubland and the native and non-native 
herbaceous superalliance mapping unit.  The fuel modification zone is mapped as 
native and non-native herbaceous superalliance where it intercepts the access road 
area and laurel sumac shrubland west of the proposed home site.  The remainder of the 
Morleigh parcel (west and south of the property footprint) is dominated by laurel sumac 
shrubland with pockets of greenbark ceanothus shrubland to the west and chamise 
shrubland to the east.  
 
Based on our aerial photo analysis, site visit observations, and the National Park 
Service vegetation map, we conclude that the Morleigh parcel consists entirely of nearly 
pristine to pristine native habitat.   
 
Mulryan Parcel 
 
The fourth home proposed along the upper ridgeline is the Mulryan home, which is 
located between the proposed Morleigh and Ronan home sites within what is currently 
the Morleigh parcel.  The applicant is proposing a lot line adjustment so that the Mulryan 
home site could be located within the existing Morleigh parcel and outside mapped 
landslide areas.  The proposed Mulryan home site is located on a flat plateau that 
supports a nearly pure stand of chamise chaparral.  The chamise on the plateau 
consists of 1 to 2 foot high recruits and vegetative growth from root crowns of chamise 
burned in the fall 2007 Canyon fire.  Surrounding the plateau is laurel sumac chaparral; 
the laurel sumac consists almost entirely of vegetative growth springing from root 
crowns of laurel sumac that also burned in the fall 2007 Canyon fire.  A number of 
coastal sage scrub and chaparral species are scattered throughout the chamise and 
laurel sumac including giant rye-grass, bush mallow, deerweed, sawtooth goldenbush, 
rock-rose (Helianthemum scoparium) and yucca (Yucca wipplei).  Phacelia and wild 
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morning glory as well as non-native annual grasses and mustard are also growing 
amongst the chamise and laurel sumac.  
 
According to the National Park Service vegetation map (Figure 3a) the proposed 
Mulryan home is located within laurel sumac shrubland.  The fuel modification zone 
encompasses chamise shrubland to the southeast, native and non-native herbaceous 
superalliance to the west and southwest, and laurel sumac shrubland to the south and 
northwest.  The dominant vegetation directly to the north of the proposed home 
development footprint is laurel sumac shrubland.  The southern portion of the proposed 
home development footprint is bordered by pockets of chamise, mountain mahogany, 
and laurel sumac shrublands.  The remainder of the parcel as it is proposed to be 
reconfigured (to the south and southwest) is dominated by laurel sumac shrubland and 
fingers of greenbark ceanothus shrubland that extend inward from the western border of 
the parcel. 
 
Based on our aerial photo analysis, site visit observations, and the National Park 
Service vegetation map, we conclude that the proposed Mulryan parcel is entirely 
characterized by nearly pristine to pristine native habitat.   
 
Ronan Parcel 
 
The fifth and final home proposed along the upper ridgeline is located on the Ronan 
parcel on a knoll that supports a nearly pure stand of chamise chaparral.  Surrounding 
the knoll are rocky slopes that support laurel sumac chaparral that exhibit signs of the 
fall 2007 Canyon fire such as vegetative growth sprouting from charred branches.  
Stands of both chamise and greenbark ceanothus chaparral are just north of the home 
site.  In addition to laurel sumac, chamise and greenbark ceanothus, the slopes around 
the proposed home site includes toyon (Heteromeles arbutifolia), mountain mahogany, 
California brickkelbush (Brickellia californica), ashyleaf buckwheat, rye-grass, sawtooth 
goldenbush, canyon sunflower (Venegasia carpesioides) and bush monkey flower 
(Mimulus aurantiacus).  Large flowered phacelia and prickly popcorn flower, both known 
fire followers, are scattered as well as forming occasional substantial patches amongst 
the coastal sage scrub and chaparral shrubs. 
 
According to the National Park Service vegetation map (Figure 3a) the proposed Ronan 
home is located in laurel sumac shrubland.  The fuel modification zone is located in a 
pocket of coast live oak woodland to the northeast, chamise shrubland to the southeast, 
and laurel sumac to the south-by-northwest border. The vegetation communities 
mapped in the fuel modification zone extend out to the parcel boundaries.  
 
Based on our aerial photo analysis, site visit observations, and the National Park 
Service vegetation map, we conclude that the entire Ronan parcel is characterized by 
nearly pristine to pristine native habitat.   
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Historic Mesa 
 
The existing grassland mesa area of the subject properties is located on the Mulryan 
and Lunch parcels.  In addition to the proposed Lunch residence, the applicants 
propose to site a portion of the proposed access road and a 20,000 square foot Fire 
Department staging area in the mesa area.  In addition, the applicants propose to place 
and contour grade 13,950 cubic yards of excess material, to a maximum depth of five 
feet and a maximum slope of 3:1 (H:V), upon a 1.88 acre area of the mesa west of the 
proposed access road. 
 
Upon review of aerial photographs dating from 1975 to present, the mesa area appears 
consistently as grassland habitat that is distinct from the surrounding mixed chaparral.  
However, the size of the mesa area had historically been smaller than is presently 
delineated by the applicant’s biological consultant.  Aerial photos from 1975 through 
2003 indicate that the mesa area had been relatively constant in size, occupying the 
south half of the area the applicant’s consultant has delineated.  The historic mesa area 
that pre-dates the effective date of the Coastal Act is estimated to be approximately 3.0 
acres in size.  Starting in 2004, aerial photographs show additional disturbance in the 
mesa area.  However, there is no record of that disturbance being authorized through a 
coastal development permit.  Coastal Development Permit No. 4-01-108, associated 
with the pilot access road, did not permit development within or beyond the historic 
mesa area.  As such, the additional disturbance that occurred in the mesa area 
beginning in 2004 is considered unpermitted.  Therefore, for purposes of determining 
ESHA and analyzing impacts, the mesa area is considered to be approximately 3.0 
acres in size, and it is treated as surrounded by undisturbed native chaparral vegetation 
(Figure 4). 
 
The applicant’s biological consultant and the National Park Service map the mesa area 
as non-native grassland and native and non-native herbaceous superalliance, 
respectively.  During our site visit we found the mesa area to be dominated by non-
native annual European grasses including ripgut brome, foxtail chess, and wild oat as 
well as the non-native black and Mediterannean mustards. In addition we observed the 
highly invasive Geraldton Spurge (Euphorbia terracina) that has become a serious 
problem in southern California coastal habitats.  Native bunch grass (N. lepida) and 
giant rye-grass are interspersed among the non-natives and this area of the mesa also 
supports scattered coastal sage scrub species including California sage brush, ashyleaf 
buckwheat, sawtooth golden bush, black sage, giant rye-grass, and deerweed.  A 
spattering of native wildflowers including Catalina Mariposa lily, blue-eyed grass, white 
popcorn flower, and wild morning glory are found throughout the coastal sage scrub 
species. 
 
While the mesa does support scattered native species, we found that non-natives 
currently dominate the area.  The applicants assert that the mesa area has been 
disturbed consistently since the late 1920’s and was likely used for grazing livestock. 
However, there is no evidence available to confirm that.  It is also possible that the 
distinct grassland character of the mesa is due to the underlying landslide geology.  
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Given that the history of this area is a mystery and that determining the species 
character of the area from aerial photos is not possible, we can not know whether it ever 
supported pristine native grassland.  Based on available information (aerial photos and 
current conditions) we find that this area on the subject properties is characterized by a 
disturbed, non-native annual grassland that supports scattered native species.  
 
Water line 
 
In addition to the access road and five single-family residences, the applicant’s have 
proposed a water line that begins at Costa Del Sol Way in the north and extends south 
approximately 7,800 linear feet to its end point at the proposed Vera home site (Figure 
4b).  During our site visit we did not visit the proposed water line alignment.  According 
to the water line Biological Assessment, vegetation along the proposed water line and 
associated maintenance road is dominated by mixed chaparral, with some non-native 
grassland and ruderal species present.  For purposes of analysis, we relied more 
heavily on Envicom Corporation’s report, “Comparative Impact Analysis of Potable 
Water Service Options; Sweet Water Mesa” because it provides higher resolution 
imagery and more detailed analysis of the plant communities along and adjacent to the 
proposed water line alignment.  We also reviewed the National Park Service vegetation 
mapping along the water line alignment.  To describe the proposed water line, it is 
divided into four parts.   
 
Section 1 of the proposed water line runs for approximately 1,256 linear feet along the 
paved Costa Del Sol Way and approximately 1,416 linear feet along an unpaved, dirt 
roadway. Envicom describes the vegetation along these roadways as non-native 
ornamental and ruderal species with pockets of chaparral communities containing laurel 
sumac, greenbark ceanothus, and chamise shrubland. However, according to permit 
records and aerial photographs dating back to 1975, the existing unpaved dirt road that 
the proposed water line follows for 1,416 feet just south of Costa Del Sol Way is 
unpermitted and cannot be considered the baseline ecological condition for purposes of 
this analysis. Prior to the unpermitted grading of the road, the area had been 
undisturbed native chaparral vegetation, similar to that of the surrounding area, based 
on aerial photographs.  As such, the proposal to utilize the existing 1,416 foot dirt road 
to install the water line and access the line for maintenance must be considered a new 
impact for purposes of analyzing the biological impacts of the proposal.  We estimate 
that this stretch of the water line would result in approximately 0.31 acres of permanent 
impacts to native chaparral vegetation.  
 
According to Envicom, Section 2 of the proposed water line is sited along west facing 
slopes that support native habitat dominated by laurel sumac and chamise shrubland.  
Envicom states that other species including mountain mahogany, ashy-leaf buckwheat 
and giant rye-grass are present at lower cover.  They estimate that the chaparral in the 
area contains an average of 10 to 25% non-native grasses and ruderal species.  This 
work proposed for this section of water line entails construction of a 10 foot wide 
unpaved maintenance road to support the water line.  The road and water line will 
extend south approximately 990 feet.  Envicom estimates that 0.43 acres of native 
vegetative will be permanently impacted in this section.   
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Envicom states that Section 3 of the proposed water line would “be aligned and buried 
beneath undeveloped, naturally vegetated terrain for 903 linear feet”.   Installation of the 
water line in this area would involve disturbance of a 10 foot wide swath of native 
vegetation similar to that found in Section 2.  Envicom estimates that approximately 
0.21 acres of native vegetation would be impacted.  They describe the impact as 
temporary because the applicants are proposing to fully restore the vegetation in this 
section of water line. 
 
Section 4 of the proposed water line would be installed entirely within the proposed 
access road and would terminate at the Vera property driveway.  
 
We find that both the Biological Assessment and the Envicom water line alignment 
vegetation descriptions concur more of less with the National Park Service vegetation 
mapping of this area.  In Section 1, the National Park Service maps areas along the 
paved and unpaved road as urban/disturbed or built-up surrounded by patches of laurel 
sumac, greenbark ceanothus, and mountain mahogany shrubland.  The National Park 
Service map of the habitats within and along Section 2 and 3 of the water line alignment 
is dominated by laurel sumac shrubland that is interspersed with patches of chamise, 
greenbark ceanothus, and greenback ceanothus, big pod ceanothus and mountain 
mahogany superalliance shrublands.   
 
Based on our aerial photo analysis, the Biological Assessment and the Envicom report, 
and the National Park Service vegetation map, we conclude that Section 4 and a portion 
of Section 1 of the water line alignment occurs within the disturbed footprint of paved 
roadways or in areas proposed to become paved roadways and that Sections 2, 3, and 
a portion of Section 1 occur in nearly pristine to pristine native habitat.   
 
Sensitive Species 
 
The chaparral, sage scrub, and oak woodland communities present at the subject 
properties provide important native habitat suitable to support sensitive species.  For 
instance, we observed Catalina Mariposa Lily, a California Native Plant Society List 4 
species at several of the home sites.  Several other sensitive plant species are known to 
occur in the chaparral of the Santa Monica Mountains area including the Santa Susana 
tarplant (Hemizonia minthornii), Lyon’s pentachaeta (Pentachaeta lyonii), and 
Braunton’s milk vetch (Astralagus brauntonii)20.   A number of sensitive animal species 
are also known to occur in chaparral in the area including the Santa Monica shieldback 
katydid (Neduba longipennis), western spadefoot toad (Scaphiopus hammondi), silvery 
legless lizard (Anniella pulchra pulchra), San Bernardino ring-neck snake (Diadophis 
punctatus modestus), San Diego mountain kingsnake (Lampropeltis zonata pulchra), 
coast patch-nosed snake (Salvadora hexalepis), sharp-shinned hawk (Accipiter 
striatus), southern California rufous-crowned sparrow (Aimophila ruficeps ruficeps), 
                                                           
20 Biological Resources Assessment of the Proposed Santa Monica Mountains Significant Ecological 

Area. Nov. 2000. Los Angeles Co., Dept. of Regional Planning, 320 West Temple St., Rm. 1383, 
Los Angeles, CA 90012. 
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Bell’s sage sparrow (Amphispiza belli), yellow warbler (Dendroica petechia brewsteri), 
pallid bat (Antrozous pallidus), long-legged myotis bat (Myotis volans), western mastiff 
bat (Eumops perotis), and San Diego desert woodrat (Neotoma lepida intermedia)21. 
 
Biological surveys appropriate for detecting sensitive species have not been conducted 
to date.  The biological information contained in the Biological Assessments is 
incomplete.  We know that data collection for the Biological Assessments occurred on 
two days (May 10, 2001 and June 1, 2007) but the reports provide no information 
regarding survey methodology.  In order to adequately examine the subject properties 
for sensitive plants and animals, surveys employing specified protocol standards are 
necessary.   
 
Wildlife Corridors/ Habitat Linkages 
 
Wildlife corridors facilitate wildlife movement and migration by creating links between 
isolated or fragmented habitats. Traditionally, ecologists have defined corridors as a 
“linear habitat, embedded in a dissimilar matrix, that connects two or more larger blocks 
of habitat and that is proposed for conservation on the grounds that it will enhance or 
maintain the viability of specific wildlife populations in the habitat blocks”22.  
 
The value of a corridor is measured by the core habitats that it connects. In most urban 
areas, habitat is not connected and therefore, fragmented, making species more 
vulnerable to population size fluctuations (increases and declines), catastrophic events, 
introduced species, pathogenic outbreaks, and overall loss of genetic diversity. Wildlife 
corridors enable species to travel between habitats, or migrate to new habitats, thereby 
increasing the ability for populations to sustain themselves. A significant threat of 
urbanization is the reduction in the range of large predators; wildlife corridors can 
provide valuable linkages in large predator ranges.  
 
The Santa Monica Mountains, which are surrounded by development, fall within the 
Santa Monica Mountains Conservancy zone, which covers an area from the edge of the 
Mojave Desert to the Pacific Ocean. In addition to the Santa Monica Mountains, the 
zone includes the Simi Hills, the Verdugo Mountains, and significant portions of the 
Santa Susana and San Gabriel Mountains.  This rich ecosystem is supported by a 
tenuous network of cross-freeway habitat linkages and wildlife corridors that keep the 
various habitats and wildlife ranges biologically inter-connected.  Population analyses 
show that without these movement corridors, all of the mountain ranges in the Santa 
Monica Mountains Conservancy zone, except the San Gabriel Mountains, contain 
insufficient habitat area to support larger mammals23. 
 
The subject properties are known to support wildlife corridors and a mapped habitat 
linkage area.  For example, since 2002 the National Park Service has been studying the 

                                                           
21 Ibid. 
22 Beier, P. and R. F. Noss.  1998.  Do Habitat Corridors Provide Connectivity? Conservation Biology, Vol. 

12, No. 6: 1241-1242.   
23 Santa Monica Mountains Conservancy.  2007.  Plants & Wildlife.  www.lamountains.com 
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behavior and ecology of mountain lions in the Santa Monica Mountains through the use 
of GPS radio-collars and they have produced mountain lion home range maps24 (Figure 
5).  According to Jeff Sikich, National Park Service Wildlife Biologist, seven different 
mountain lions have been identified that use the proposed subject properties.  The 
seven lions have all been located within 1500 feet of the five proposed single-family 
residences and some of them have been located within the fuel modification zones25.   
In email correspondence, Mr. Sikich stated that “We documented our first lion (P01) 
passing through this area just 2 months after we captured him in July 2002.  The latest 
lion to use this area was P14, he passed through just the other day on January 18th26”.  
Mr. Sikich believes it is likely that un-collared lions also use the area.  The National Park 
Service recently began tracking bobcats and has radio-collared cats in the Point Mugu 
and Los Virgenes areas.  Based on local knowledge about dietary needs, habitat 
preferences, and range, it is presumed that bobcats also frequent the subject 
properties27.  In addition, the subject properties fall between Malibu Canyon State Park 
(classified by National Park Service as a protected core habitat area) and Cold Creek 
Canyon Preserve in an important habitat linkage area identified by the National Park 
Service. 
 
The subject properties are uniquely sited and suited for linking habitats and providing 
wildlife corridors.  They comprise a 156 acre area of undeveloped, unfragmented, nearly 
pristine to pristine chaparral and coastal sage scrub habitat that itself is imbedded in a 
larger (2,800 acres) block of undeveloped land that also supports unfragmented, 
pristine habitat (Figure 1).  The subject properties span a significant ridgeline that links 
the Sweetwater and Carbon Canyon watersheds.  And the habitat on the properties 
undoubtedly serves as foraging and or breeding grounds for a wide variety of wildlife. 
 
ESHA Definition 
 
Coastal Act sections 30107.5 and 30240 are relevant to the review of Coastal 
Development Permit Application Nos. 4-10-040, 4-10-041, 4-10-042, 4-10-043, 4-10-
044, and 4-10-045.     
Section 30107.5 provides the following definition for environmentally sensitive habitat: 

Any area in which plant or animal life or their habitats are either rare or especially 
valuable because of their special nature or role in an ecosystem and which could 
be easily disturbed or degraded by human activities and developments. 

 
Section 30240 requires protection of environmentally sensitive habitat and specifies 
allowable uses within environmentally sensitive habitat: 
 

                                                           
24 Personal communication, Jeff Sikich, National Park Service Wildlife Biologist and project lead for 
mountain lion tracking program, November 30, 2010. 
25 Email communication, Jeff Sikich, National Park Service Wildlife Biologist and project lead for mountain 
lion tracking program, January 20, 2011. 
26 Ibid. 
27 Personal communication, Jeff Sikich, National Park Service Wildlife Biologist, November 30, 2010. 
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(a) Environmentally sensitive habitat areas shall be protected against any 
significant disruption of habitat values, and only uses dependent on those 
resources shall be allowed within those areas. 
  
(b) Development in areas adjacent to environmentally sensitive habitat areas and 
parks and recreation areas shall be sited and designed to prevent impacts which 
would significantly degrade those areas, and shall be compatible with the 
continuance of those habitat and recreation areas. 
 

In addition to the above Coastal Act policies, Los Angeles County’s certified 
Malibu/Santa Monica Mountains Land Use Plan (LUP) provides additional guidance. 
The LUP ESHA policies include the following: 
 

P57    Designate the following areas as Environmentally Sensitive Habitat Areas 
(ESHAs): (a) those shown on the Sensitive Environmental Resources Map 
(Figure 6), and (b) any undesignated areas which meet the criteria and which are 
identified through the biotic review process or other means, including those oak 
woodlands and other areas identified by the Department of Fish and Game as 
being appropriate for ESHA designation. 
 
P68    Environmentally sensitive habitat areas (ESHAs) shall be protected 
against significant disruption of habitat values, and only uses dependent on such 
resources shall be allowed within such areas. Residential use shall not be 
considered a resource dependent use.   

 
Designation of ESHA in the Santa Monica Mountains (Dixon 2003) provides further 
guidance for determining what constitutes environmentally sensitive habitat in the Santa 
Monica Mountains: 
 

 ….the Mediterranean Ecosystem in the Santa Mountains is rare, and especially 
valuable because of its relatively pristine character, physical complexity, and 
resultant biological diversity. Therefore, areas of undeveloped native habitat in 
the Santa Monica Mountains that are large and relatively unfragmented may 
meet the definition of ESHA by virtue of their valuable roles in that ecosystem, 
regardless of their relative rarity throughout the state.   

 
The memorandum (Dixon 2003) continues: 
 

For habitats in the Santa Monica Mountains, particularly coastal sage scrub and 
chaparral, there are three site-specific tests to determine whether an area is 
ESHA because of its especially valuable role in the ecosystem. First, is the 
habitat properly identified, for example as coastal sage scrub or chaparral? The 
requisite information for this test generally should be provided by a site-specific 
biological assessment. Second, is the habitat largely undeveloped and otherwise 
relatively pristine? Third, is the habitat part of a large, contiguous block of 
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relatively pristine native vegetation? This should be documented with an aerial 
photograph from our mapping unit (with the site delineated) . . . .  
 

Therefore, areas of undeveloped native habitat in the Santa Monica Mountains that are 
large and relatively unfragmented meet the definition of an environmentally sensitive 
habitat area by virtue of their valuable roles in that ecosystem, regardless of their 
relative rarity throughout the state. 
 
ESHA Determination 
 
The applicant’s biological consultant makes an environmentally sensitive habitat 
(ESHA) determination for the subject properties based on the Coastal Act definition and 
the aforementioned criteria from the Designation of ESHA in the Santa Monica 
Mountains memorandum (Dixon 2003).  First, regarding rarity, he concludes that mixed 
chaparral and non-native grassland are not rare after consulting the California 
Department of Fish and Game’s California Natural Diversity Database.  As stated in 
Designation of ESHA in the Santa Monica Mountains (Dixon 2003), the Santa Monica 
Mountain’s Mediterranean Ecosystem habitats, including chaparral and coastal sage 
scrub, that are relatively pristine, physically complex, and biologically diverse and that 
are large and relatively unfragmented are rare.  The subject properties are comprised of 
an integrated mosaic of nearly pristine stands of chaparral, coastal sage scrub, and oak 
woodland that support hundreds of plant and animal species.  The subject properties 
occur within a 2,800 acre block of unfragmented habitat; there are no paved roads or 
development in this area.  For these reasons we disagree with the applicant’s biological 
consultant and conclude that the subject properties support habitat that is rare.  The site 
may also support sensitive plant and animal species that have not been identified 
because the appropriate surveys have not been performed. 
 
Second, the applicant’s consultant contends that the habitat on the subject properties is 
not especially valuable because it consists of mixed chaparral that is “fairly uniformly 
spread over the properties and broken only in limited areas by previous disturbance.”  
We disagree with this conclusion for several reasons.  When examined at a higher 
resolution such as that provided by the National Park Service vegetation mapping and 
confirmed during our site visit, the subject properties are observed to support a complex 
and diverse mosaic of numerous chaparral and coastal sage scrub community 
alliances, as well as an oak woodland habitat, that in turn support high species diversity.  
We found the habitats on site to be dominated by a diverse array of native species in 
nearly pristine condition.  Finally, the subject properties support important habitat 
linkages and wildlife corridors that connect the diverse habitats and span the 
Sweetwater and Carbon Canyon watersheds.  For these reasons, we determine that the 
habitat supported by the subject properties is especially valuable for its ecosystem 
services. 
 
Lastly, in addition to rarity and ecosystem value, an area must also be easily disturbed 
or degraded by human activities and developments in order to qualify as an ESHA.   
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We find that the relatively pristine chaparral, coastal sage scrub, and oak woodland 
habitats supported by the subject properties could be easily disturbed or degraded by 
human activities.  This is evidenced by the loss of native habitat and the disturbance 
and introduction of non-native species along the access road, within the mesa, at the 
proposed home sites, and where geologic testing has occurred.   
 
Based on the rarity, ecosystem value, and vulnerability to disturbance and degradation, 
we conclude that the entire area comprising the subject properties, with the exception of 
the historic mesa area and the existing 10 foot wide jeep trail up to it, rises to the level 
of ESHA.  We also conclude that Sections 2, 3 and a portion of Section 1 of the 
proposed water line alignment rise to the level of ESHA.   
 
Potential Impacts Upon Environmentally Sensitive Habitat 
 
The proposed projects have the potential to negatively impact the subject properties’ 
sensitive habitat (ESHA).  Factors that may contribute to the potential loss and 
degradation of ESHA include direct displacement of the habitat by physical 
development, fragmentation of the remaining habitat, creation of artificial barriers, 
introduction of non-native species, increased fire risk, and fuel modification. 
 
Wilcove et al. (1986) state that “Habitat fragmentation has been recognized as the 
leading factor in species loss, on both a local and global level”28.  Increasing the number 
of landscape pieces, decreasing interior habitat area, increasing the extent of habitat 
edges, and increasing habitat isolation all contribute to habitat fragmentation29.  Animals 
with relatively large ranges such as birds and large mammals are often the first to be 
affected by habitat fragmentation30.  And plant communities and individual plant species 
have specific threshold habitat size requirements below which the population will not 
persist through time (Schaffer 1981)31.  
 
It is important to note (Dixon 2003):  
 

The habitat integrity and connectivity that is still evident within the Santa Monica 
Mountains is extremely important to maintain, because both theory and 
experiments over 75 years in ecology confirm that large spatially connected 
habitats tend to be more stable and have less frequent extinctions than habitats 
without extended spatial structure. Beyond simply destabilizing the ecosystem, 
fragmentation and disturbance can even cause unexpected and irreversible 

                                                           
28 Wilcove, D.S., C. H. McLellan, and Dobson, A. P.  1986.  Habitat fragmentation in temperate zones. In 

Conservation Biology: The Science of Scarcity and Diversity. pp. 237-256. Edited by M. Soulé. 
Sinauer Associates, Sunderland, MA, USA. 

29 Li, H., J. F. Franklin, Swanson, F. J. and Spies, T.A.  1993.  Developing alternative forest cutting 
patterns: A simulation approach. Landscape Ecology, Vol. 8: 63-75. 

30 Beier, P.  1993.  Determining minimum habitat areas and habitat corridors for cougars. Conservation 
Biology, Vol. 7:94-108. 

31 Schaffer, M.L.  1981.  Minimum Population Sizes for Species Conservation.  BioScience, Vol. 31, No. 
2: 131-134. 
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changes to new and completely different kinds of ecosystems (habitat 
conversion)32.  

 
Swenson and Franklin (2000) conducted a study using GIS modeling to project future 
urban development in the Santa Monica Mountains33. They examined the effects that 
various development patterns could have on different vegetation communities and the 
spatial pattern and connectivity of the natural habitat. They determined that the pattern 
and placement of development was critical to the ultimate level of habitat fragmentation.  
When they simulated development of a few isolated clusters versus development 
scattered across a landscape, the habitat was significantly less fragmented34.   
 
The development proposed in the subject permit applications; access road, five single-
family residences and their associated fuel modification, and water line; arranged in a 
more or less linear alignment, would significantly fragment the habitats between the 
western and eastern slopes and their respective watersheds.  This development would 
introduce the first paved roads and homes into an otherwise pristine 2,800 acre block of 
Mediterranean ecosystem habitats thus bisecting the area into two discreet wilderness 
areas and fragmenting plant community alliances into smaller patches with a 
concomitant increase in habitat edges (Figure 1). 
 
In addition to fragmenting habitat, the 20 foot wide asphalt access road (that includes 
Fire Department staging areas, hammerhead turnarounds, retaining walls, drainage 
improvements, and entry gates), the five single-family residences (including 200 foot 
radius, four acre, fuel modification zones), placement of excess fill, and water line (that 
includes a 10 foot maintenance road), along with their associated disturbances such as 
lighting, noise, human presence, maintenance, etc., may significantly impede plant and 
animal movement and dispersal.   Plants with limited dispersal abilities may be 
functionally isolated by such barriers while small animals, such as reptiles and rodents, 
may be separated into distinct populations35.  Larger animals, while physically capable 
of crossing such barriers, may avoid doing so instinctively36.  
 
Introduction of non-native species is another significant threat posed by development in 
pristine habitats.  New roads in pristine habitat can be an inroad for non-native species 
and air- and water-borne toxins and lead to increased run-off and general disturbance 
by human activities37.  Chaparral is especially vulnerable to edge effects created by 
roadways because it is slow to recover once disturbed.  Even though some off-road 

                                                           
32 Dixon, J.  (2003)  op. cit. 
33 Swenson, J. & J. Franklin.  2000.  The effects of future urban development on habitat fragmentation in 

the Santa Monica Mountains. Landscape Ecology, Vol., 15: 713-730. 
34 Ibid. 
35 Quinn, R. D.  1990.  Habitat preferences and distribution of mammals in California chaparral. Research 

paper PSW-202. Pacific Southwest Research Station, Forest Service, U.S. Department of 
Agriculture, Berkeley, CA, USA. 

36 Swenson, J. J. and J. Franklin.  2000.  The effects of future urban development on habitat 
fragmentation in the Santa Monica Mountains. Landscape Ecology, Vol. 15: 713-730. 

37 Murphy, D. D.  1988.  Challenges to biological diversity in urban areas. Pp. 71-76 in Biodiversity, edited 
by E. O. Wilson. National Academy of Press, Washington, DC, USA. 
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trails exist in the region, a research study evaluating the spread of invasive species 
showed that paved roads were far more likely to be invaded by non-native species than 
those along 4-wheel drive tracks:  
 

Vehicles can transport non-native seeds into uninfested areas, and 
clearing land during road construction gives weed seeds a place to 
become established. Intuitively, it makes sense that improved roads would 
spread weeds more than primitive roads because the former have more 
traffic, more exposed soil and more maintenance such as mowing and 
herbicide treatments, all of which can favor invasive species. Overall, the 
cover of non-native plants was more than 50% greater in interior sites 
adjacent to paved roads than in those adjacent to 4-wheel drive tracks. In 
addition, road improvement changed the number of both exotic and of 
native species in the interior community study plots: the number of exotic 
species was more than 50% greater and the number of native species 
was 30% lower38. 

 
Even though every precaution may be undertaken, the risk of fire is inherently greater 
when development encroaches into otherwise pristine open space.  Sparks from 
vehicles, careless disposal of cigarettes, unintended waste ignition, are just a few ways 
development can increase fire risk.  Habitat, exposure, and setting are all important 
considerations for determining fire risk.  Upon review of these factors as well as others, 
the National Park Service identified an area that includes the subject properties as a 
“Very High Fire Hazard Severity Zone”.   
 
Fuel modification, which can entail vegetation clearing, trimming, and laddering, is 
required by the California Department of Fire and will significantly impact habitat on the 
subject properties.  The fuel modification necessary for defending homes located along 
a remote ridgeline characterized by fire prone habitats and sheer slopes exposed to 
Santa Ana winds is considerable.  The fire department is requiring a 200 foot zone of 
modified habitat around each of the subject project’s proposed homes in order to reduce 
the threat of fire.  This amounts to approximately four acres of significant impacts to the 
chaparral and coastal sage scrub habitats surrounding each home.  As pointed out in 
Dixon (2003):  
 

Where native vegetation has been cleared for firebreaks around residences and 
along ridge tops in the Santa Monica Mountains, exotic grass species dominate. 
Naturally sparse Mediterranean scrub habitats, such as those in the Santa Monica 
Mountains, are especially vulnerable to edge effects and exotic invasions39.  

 
Studies have also shown that the effects of fuel modification extend beyond the 
recommended clearance area. For example, Stalberg (2000) looked at the impacts of 
fuel clearance on bird communities and found that the number of migrants and 

                                                           
38 Gelbard, J.  2003.  Paving roads can increase weed invasions. Society for Conservation Biology. 

Published by The American Association for the Advancement of Science on www.eurekalert.org 
39 Dixon, J.  (2003)  op. cit. 
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chaparral-associated species decreased due to habitat fragmentation while the 
abundance of urban-associated species increased40.  Fuel clearance and habitat 
modification may also disrupt the local ecology in indirect ways. For example, non-
native landscaping and intensive irrigation favors the invasive and non-native Argentine 
ant. This ant forms “super colonies” that can forge more than 650 feet out into 
surrounding native habitats such as chaparral or coastal sage scrub41. The Argentine 
ant competes with native harvester and carpenter ants displacing them from the habitat. 
The effect of replacing native ants with Argentine ants reverberates up the food chain; 
for instance, the main prey of the coast horned lizard (Phrynosoma coronatum), a 
California species of special concern, is native harvester ants; coast horned lizards will 
not eat Argentine ants.  
 
 
In summary, the subject properties and proposed water line are sited near the center of 
a 2,800 acre section of undeveloped and unfragmented land in the Mediterannean 
ecosystem of the Santa Monica Mountains.  The subject properties and Section 2, 3, 
and a portion of Section 1 of the proposed water line alignment are dominated by nearly 
pristine to pristine chaparral and coastal sage scrub habitats arranged in a diverse 
mosaic of specific community alliances that support a diverse array of plant and animal 
species.  Due to the pristine, physically complex, and biologically diverse nature of the 
habitats, we have determined that they are especially valuable.  We have also found 
that these habitats are easily disturbed and degraded by human activities, and 
therefore, for these reasons, rise to the level of ESHA.  The only areas on the subject 
properties that do not rise to the level of ESHA are the historic mesa area and existing 
10-foot wide jeep trail up to it.   
 
Construction of the access road, five single-family residences, excess fill placement 
area, and water line will directly eliminate approximately 7, 25, 2.6 and 1 acres of 
ESHA, respectively.  In addition to the direct loss of ESHA, development of the subject 
property may impart significant impacts upon ESHA including habitat fragmentation, 
artificial barriers, introduction of non-native species, increased fire risk, and fuel 
modification.   

                                                           
40 Stralberg, D.  2000.  Landscape-level urbanization effects on chaparral birds: a Santa Monica 

Mountains case study. Pp. 125-136 in Keeley, J.E., M. Baer-Keeley, and C. J. Fotheringhand 
(eds.). 2nd interface between ecology and land development in California. U.S. Geological Survey, 
Sacramento, California. 

41 Suarez, A. V., D. T. Bolger and T.J. Case.  1998.  Effects of fragmentation and invasion on native ant 
communities in coastal Southern California. Ecology, Vol. 79 (6): 2041-2056.  
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