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Our Host and Venue:

Cal Poly Pomona is among the best public universities in the West and is nationally ranked for
helping students achieve economic success. As an inclusive polytechnic university, they
cultivate success through experiential learning, discovery and innovation. Graduates are ready

to succeed in the professional world on day one.

The University’s history and geography are unlike any other university in the region. Nowhere
else can students ride an Arabian horse, practice on a Steinway piano, bring a new product to

market, and build a liquid-fueled rocket.

The Geology Department at Cal Poly Pomona has been an advocate for engineering geology in
southern California for decades. The University has graduated many outstanding geologists that
have gone on to practice, teach and contribute in other ways to the discipline in southern
California. Cal Poly Pomona prides itself on producing well qualified graduates through hands-
on learning methods, faculty-mentored research, and exposure to current technology. Their
students acquire skills applicable to careers in the Geosciences and related disciplines. The
Department's programs provide a global perspective for problem solving, decision making and

leadership roles in a changing world.

Kellogg West Conference Center and Hotel, is uniquely located on a wooded hilltop overlooking
cereal magnate W.K. Kellogg’s former ranch estate. Kellogg West Conference Center & Hotel at
Cal Poly Pomona is conveniently located just 30 minutes from downtown Los Angeles and 15
minutes from Ontario International Airport. Kellogg West offers a truly relaxing and distraction
free setting for any event. As one of the most respected Conference Centers in Southern
California, Kellogg West has maintained a reputation for over 40 years as a leader in this highly

specialized area of the hospitality industry.

By supporting the services owned and operated by the Cal Poly Pomona Foundation, we help

students obtain on-campus jobs, and help fund scholarships, campus programs and educational

grants.


https://www.foundation.cpp.edu/

Program:

Time Speaker Title
07:00-08:15 Continental breakfast, registration
08:15-08:25 Darrin Hasham Opening Comments, Introductions, Safety
08:25-09:15 Richard Ortiz Overview - GEER Activities Following Montecito Debris

Flows
Joseph . vy o , ,
09:15-10:05 Case Studies of post wild fire debris flows in CA
Gartner

10:05-10:20 Intermission/Refreshments

10:20 Darrin Hasham Resume program/Introduction

Localized Intense Rainfall Documented by NEXRAD
10:20-11:1 ff K
0:20 0 Jefirey Keaton Weather Radar as Triggering Mechanism

11:10-12:00 Paul Santi Mechanics of Debris Flows
12:00-13:10 Buffet lunch in dining room
13:10-13:15 Darrin Hasham Welcome Back, Comments, Safety
13:15-13:20 Saleh Freidi A Word From our Sponsor
13:15-14:05 Christian The Thomas Fire Debris Flow in Montecito, CA - The Real

' ' Doolittle Fire and Fury: Aftermath, Clean-up and Lessons Learned

_ _ -~ Flexible Debris Flow Nets for Post Wildfire Debris
14:05-14:55 William Kane Mitigation in the Western United States

Geotechnical Disaster Planning Using Oblique Aerial
14:55-15:45 Woody Higdon Photography to Improve Profits, Limit Losses, and
Mitigate Liability
~15:45 Darrin Hasham Closing Comments




Speakers:

Richard Ortiz, PG, CEG

Mr. Ortiz is a Professional Geologist and Certified Engineering Geologist, licensed in California,
with over 14 years of professional experience in geologic studies in the United States and
abroad in the fields of geologic hazards, engineering geology, geomorphology, and geotechnical

engineering for a variety of commercial, municipal and federally funded projects.

Mr. Ortiz’s technical experience with projects requiring complex geologic studies include fault
rupture hazard investigations, hillslope and fluvial geomorphic studies, site specific geologic
hazard investigations, geotechnical site characterizations, and groundwater monitoring and
well installations. He is experienced in detailed geologic mapping, aerial photograph
interpretation, continuous core logging, subsurface geotechnical testing and sampling,

paleoseismic trenching, piezometer installation, groundwater sampling and testing.

Contact Information:

Richard M. Ortiz, PG, CEG

Senior Engineering Geologist

Lettis Consultants International, Inc. (LCI)
1550 Harbor Blvd, Suite 120

West Sacramento, CA 95691

Office: 916-382-9797; Cell: 818-599-9521
Email: ortiz@Iettisci.com

Website: Www.lettisci.com



tel:916-382-9797
tel:818-599-9521
mailto:ortiz@lettisci.com
http://www.lettisci.com/

Y Joseph Gartner. PhD, PE

Dr. Gartner is a geological engineer who specializes in post-wildfire hazard and risk assessments. Dr.

Gartner started his career working with Dr. Susan Cannon at the U.S. Geological Survey’s Landslides
Hazards Program for 12 years. While at the USGS, he focused on developing empirical models that
predict the probability and magnitude of post-wildfire debris-flows and rainfall thresholds for post-
wildfire debris-flow initiation. The models he helped develop are the basis for USGS post-fire hazard
assessments and National Weather Service warnings. He spent the last three years at BGC Engineering
Inc. working on a variety of projects involving post-wildfire risk assessment for the Ministry of Forests,
Canada, geohazard risk assessment for linear infrastructure and mitigation design to protect

infrastructure from debris flows.

Contact Information :

Joseph Gartner, PhD, PE,
Geological Engineer

BGC Engineering, Inc.

701 12th Street, Suite 211

Golden, CO 80401

Phone : (720) 598-5982;

Email: jgartner@bgcengineering.ca
Website: https://bgcengineering.ca



Jeff Keaton, PhD, PE, ENV SP, HM.AEG,
F.ASCE, F.GSA

Jeffrey R. Keaton specializes in quantifying hazardous natural processes for siting and design of

all types of facilities in all geologic environments. He has degrees in geological engineering,
geotechnical engineering, and geology, and is registered in three states as an engineer and as a
geologist. Keaton has been employed by consulting firms for over 45 years, and in Wood’s Los
Angeles office since 2005 where he is a principal. He holds the Envision® Sustainability
Professional (ENV SP) credential from the Institute for Sustainable Infrastructure and serves on
the editorial boards of Engineering Sustainability (ICE), Quarterly Journal of Engineering
Geology and Hydrogeology (The Geological Society), Bulletin of Engineering Geology and the
Environment (IAEG), and Environmental and Engineering Geoscience (AEG & GSA). He is past
president and honorary member of the Association of Environmental & Engineering Geologists,
and Fellow of the American Society of Civil Engineers and of the Geological Society of America.
He a past member of the steering committee of the Geotechnical Extreme Event
Reconnaissance (GEER) Association, and currently serves as Chair of the Engineering
Accreditation Commission of ABET.

Contact Information:

Jeffrey R. Keaton, PhD, PE, PG, ENV SP, HM.AEG, F.ASCE, F.GSA
Principal Engineering Geologist

Wood Environment & Infrastructure Solutions, Inc.

6001 Rickenbacker Road, Los Angeles, CA 90040

Phone: (323) 889-5316; Mobile: (323) 203-6958

Email: Jeff.Keaton@woodplc.com

Website: www.woodplc.com



Paul Santi, PhD

Paul Santi is a professor of Geological Engineering at the Colorado School of Mines, where he
has been on the faculty for 17 years. Previously, he taught for 6 years at the Missouri
University of Science and Technology, and worked for 6 years as an engineering consultant in
San Francisco and Denver. He is a past President of AEG and is a fellow of the Geological
Society of America. He holds Bachelor’s degree in Geology and Physics from Duke University,
an MS in Geology from Texas A&M, and a PhD in Geological Engineering from the Colorado

School of Mines.

Contact Information:

Paul Santi, PhD,

Professor of Engineering Geology

Colorado School of Mines, Department of Geology and Geological Engineering
1500 Illinois Street

Golden, CO 80401

Phone: (303) 273-3108;

Email: psanti@mines.edu

Website: https://geology.mines.edu



Christian Doolittle, PG, CEG

Christian Doolittle is a Certified Engineering Geologist with

the County of Santa Barbara Public Works Department,

working in the Transportation Engineering Section. He has 20 years of experience working at

the County of Santa Barbara in a number of capacities. His responsibilities at the County of
Santa Barbara include project management, engineering design, and geotechnical investigation
for transportation infrastructure repairs and replacements, including storm damage emergency

response.

Chris received his Bachelor of Science degree in Geology with an emphasis in engineering and
hydrology from the University of California Santa Barbara. He is licensed as a Professional
Geologist and Certified Engineering Geologist in the State of California. Chris was awarded the

County of Santa Barbara Employee of the Month in August 2015.

During the Thomas Fire Debris Flow within Montecito and surrounding areas, Chris was part of
the first inspection teams sent into the disaster zone to assess the damage, report back on
anticipated work, and begin directing construction crews on debris removal activities. He is
presenting information on the debris flow event, the damage and destruction of infrastructure,
the coordinated multi-agency response, and the continuing activities to repair infrastructure

and prepare for the next storm events.

Contact Information:

Christian Doolittle, P.G., C.E.G.

Engineering Geologist

County of Santa Barbara

Public Works Dept. — Transportation Engineering
620 W Foster Road, Santa Maria, CA 93455
Phone: (805) 739-8777

Email: Doolittle@cosbpw.net

Website: https://readysbc.org/maps/



mailto:Doolittle@cosbpw.net
https://readysbc.org/maps/

William Kane, PhD, PG, PE

Dr. William F. Kane received his B.A. (1975) in geology from James Madison University, and his
M.S. (1981) and Ph.D. (1985) degrees in Civil Engineering from Virginia Tech. He is President of
KANE GeoTech, Inc., Stockton, California, which he founded in 1997. KANE GeoTech consults on
a variety of geotechnical problems for public agencies and private industry, especially in the areas
of rock and soil mechanics, ground subsidence, slope stability, geotechnical instrumentation, and
natural hazard mitigation. An award-winning professor, Dr. Kane taught civil engineering and
engineering geology at the universities of Tennessee, Pacific, and Alabama-Huntsville. He has
authored or co-authored dozens of technical papers and reports. Professionally, Dr. Kane is a
registered professional engineer in 14 states and a registered professional geologist in
Tennessee. He also conducts geotechnical engineering workshops in the U.S. and internationally
and has appeared as a geotechnical expert both in litigation and on national media outlets
including CNBC and CBS radio and television.

Contact Information:

William F. Kane,

KANE GeoTech, Inc.

7400 Shoreline Drive, Suite 6

Stockton, California 95219

(209) 472-1822
email: william.kane@kanegeotech.com



Woodrow “Woody” Higdon

Mr. Woodrow L. Higdon (Woody) has been an AEG, SCGS, and SDAG
member since the mid 1970's. Woody has degrees in Marine
Geology - Oceanography from Cypress College, a Geology degree
from Cal State University Long Beach. In 1979 Woody began to

concentrate on his firm, Geo-Tech Imagery (GTI), which has

@ ‘ ok specialized in Land Use Imagery. Woody did post graduate studies in
remote sensing imagery through Harvard University in 1981. Woody plans, generates, analyzes,
and reproduces all types of 2D and 3D images, based on Geotechnical issues, (aerial, ground,
and underwater in both photography and video), for all aspects of land use. Starting from pre-
acquisition, through Geotechnical investigations, grading and construction, litigation, and

marketing, to final sale documentation.

GTI has over 250,000 frames (+) of standard color, false color infrared, black and white, and
side scan radar imagery, in its GIS cataloged image library covering 1928 to the present. One of
the few photo libraries in the world with 35+ years of stereo aerial vertical, oblique, and ground

photography.

Woody is a former Recon Marine with specialized training in Airphoto Interpretation, Combat
Photography, and Underwater Photography from Naval Diving Schools. GTI's Photography and
Video support skills include Naval Diving Schools certifications, PADI Diving Instructor
Certification, and Helicopter Pilot Certifications, with more than 40 years of experience. GTI’s
in-house capabilities include high resolution digital image scanning, digital image editing, GIS
encoding and image rectification, non-linear real time digital video editing, 3D computer-based

image analysis, and high resolution large and small format print reproduction.

Contact Information:

Woodrow Woody” Higdon

Geo-Tech Imagery Intl.

email: woody@geo-tech-imagery.com
Phone: (760) 754-8423

Website: www.geo-tech-imagery.com



mailto:woody@geo-tech-imagery.com

Moderator

Darrin Hasham, PG, CEG

Darrin Hasham is a former Chairperson of the Southern California Chapter of AEG and a
licensed engineering geologist in California. He is currently senior engineering geologist with
Earth Systems Pacific, in their San Luis Obispo office. Darrin received his Bachelor of Science in
Geology from California State Polytechnic University, Pomona, and his Master of Science in
Geology from California State University, Los Angeles. His experience includes geologic

evaluations for tunnels, dams, pipelines and electrical transmission lines.

Contact Information:

Darrin Hasham PG, CEG

Engineering Geologist

Earth Systems

4378 Old Santa Fe Road

San Luis Obispo, CA 93401

(805) 544-3276; Mobile: (909) 380-3289
Website: www.earthsystems.com



Abstracts:
Richard Ortiz, PG, CEG

A strong winter storm moved across slopes above Montecito recently burned by the December
2017 Thomas Fire, producing disastrous debris flows and flash flooding that killed 21 people,
injured many others, and damaged or destroyed residential buildings and community
infrastructure. The Geotechnical Extreme Event Reconnaissance (GEER) Association formed a
team to document some of the effects of the Montecito disaster. The GEER team included
geologists, engineers, and a graduate student with a background in public health.

The Santa Ynez Mountains are comprised of steeply dipping Tertiary sedimentary rocks that
include thick-bedded durable sandstone formations, with interbeds of shale, claystone, and silty
sandstone, which has the potential to weather to bouldery and cobbly clayey and silty sand. The
drainage basins have large upper subbasins separated from the coastal plain where Montecito is
located by narrow steep-sided canyons. Alluvial fan deposits on the coastal plain contain rock

blocks and boulders of prehistoric debris flows.

The debris flows overwhelmed debris-catch basins at the mouths of canyons and the shallow
channels where homes and community infrastructure had been built. The debris flows damaged
or destroyed the few bridges in the community. Stream channels were blocked in a number of
locations, which diverted flows away from the channels and onto adjacent land with residential
and commercial developments. Above-grade stream crossings of some utility pipelines, including
water supply, were on the upstream sides of the larger bridges, in part because of difficult and
expensive excavation into bouldery alluvial-fan deposits. Water lines damaged by debris impact
contributed water that enhanced downstream sediment mobility and flooding. A ruptured
natural gas pipeline ignited, causing fire damage during the flood event. Damage in Montecito
occurred to property adjacent to the five major stream channels, but life in all parts of the
community, and to the region, was severely disrupted, highlighting the need for consideration of
potential impacts of rare and extreme geologic processes in land-use decisions and infrastructure

design.



Joseph Gartner. PhD

Case studies of post-wildfire debris flows in
California

In the Transverse Ranges of Southern California, there is a long history of damaging debris flows
following large and severe wildfires. These wildfires typically burn during hot and dry summer
and fall months. The intense heat of the wildfire removes the vegetative canopy, litter, and
duff and changes the hydraulic characteristics of the soil. These changes to the vegetation and
soil make the burned slopes particularly susceptible to erosion. The winter months following

the fire season typically bring intense Pacific frontal rainstorms to the recently fire-denuded
hillslopes which can cause destructive debris flows.

Since the early 1900s post-wildfire debris flows have caused many fatalities and have damaged
and destroyed hundreds of homes. The dramatic impacts of post-wildfire debris flows have
spurred research aimed at preventing future disasters. Much of this work has been to develop
models for predicting sediment yields from the watersheds of the Transverse Ranges for
designing, building and maintaining debris basins and channels that protect communities and
infrastructure. More recently, research has focused on developing tools for identifying when,
where, and how big post-wildfire debris flows may occur to assist hazard assessments,
implementation of warning systems and emergency preparedness.

This talk will focus on case studies of post-wildfire debris flows in Southern California over the
last 100 years that illustrate how post-wildfire debris flows have led to improvements in
infrastructure and tools for hazard assessment.



Jeff Keaton, PhD, PE, ENV SP, HM.AEG, F.ASCE, F.GSA

Localized Intense Rainfall Documented by
NEXRAD Weather Radar as Triggering

Mechanism Explanation, January 9, 2018,
Sediment Flood Disaster in Montecito,
California

Slopes above Montecito burned by the Thomas Fire in December 2017 produced disastrous
sediment flooding, killing 21 people, injuring many others, destroying and damaging residential
buildings, and community infrastructure in response to a short period of intense precipitation on
January 9, 2018, that exceeded the intensity and duration threshold for debris flows. The winter
storm was forecast by the National Weather Service to produce periods of intense precipitation
that could produce sediment floods below recently burned slopes. A network of six rain gauges
operated by Santa Barbara County Department of Public Works captured the precipitation in the
Montecito area which was reported in increments ranging from a few hundredths to one-tenth
of an hour; allowing short-duration intensities exceeding 175 mm/h to be calculated. Santa
Barbara County historical rainfall records indicate that a number of storms produced rainfall
intensities higher than the January 9 storm. The rain gauges showed that the storm cell that

produced the precipitation that generated the debris flows and sediment flood passed over the
watersheds north of Montecito in about one-half hour.

Two weather radar stations operated by the National Weather Service are located within about
100 km of Montecito; the KVTX station is to the east and the KVSB station is to the northwest.
Both stations were operational and measured radar reflectivity on a frequency of every 5 to 6
minutes during the entire storm. Montecito is located on the coastal plain south of the Santa
Ynez Mountains. The mountains shield the Montecito area from direct view of the radar stations.
Composite radar reflectivity represents the amount of water droplets in the atmosphere in line-
of-sight above the ground. The weather radar shows patterns similar to the precipitation
documented by the rain gauges, but over predicts the lower intensity precipitation and under
predicts the higher intensity precipitation. Local calibration of the weather radar at the positions
of rain gauges allows some estimation of the intensity and duration of precipitation over the
burned area of the watersheds. The analysis in this presentation was developed as part of the
Geotechnical Extreme Event Reconnaissance (GEER) Association response to the Montecito
disaster.



Paul Santi, PhD
The Mechanics of Debris Flows

Understanding the mechanics of debris flows will lead to better investigations, more accurate
parameters for engineering design, and optimization of selection of mitigation elements. The
debris-flow process can be distilled to initiation, transport, deposition. The initiation process is
dominated by either landsliding or erosion, and depends on antecedent moisture, rainfall
thresholds, vegetative cover, and sediment supply. In burned areas, the system is particularly
sensitive to smaller rainstorms with short lag time in debris-flow response. Transport is greatly
affected by channel scour, which is the main contributor to the debris-flow volume in many
cases. Deposition typically takes place on both levees and fans, and the pattern is strongly
influenced by pulses within the flow, damming and rupture along the flow channel, and
avulsion on the fan. For mitigation design, various methods of estimating volume, velocity,
peak discharge, and impact forces will be discussed, with focus on post-wildfire debris

flows. Finally, an overview of mitigation methods and potential pitfalls with each method is
presented.



Christian Doolittle, PG, CEG

The Thomas Fire Debris Flow in Montecito,
CA - The Real Fire and Fury: Aftermath,
Clean-up and Lessons Learned

During December 2017, the Thomas Fire burned westward from Ventura County and into
southeastern Santa Barbara County, eventually becoming the largest fire in modern California
History (since surpassed by Mendocino Complex, 2018). Driven by sundowner winds, the fire
burned intensely and removed large areas of vegetation above the City of Carpinteria and the
Village of Montecito. This portion of the Santa Ynez Mountains Range is steep and rugged, with
incised creek drainages that create high intensity, short duration flooding events during intense
storms. On the morning of January 9%, 2018, an intense rainfall event directly within the
Thomas Fire burn zone triggered massive debris flows within multiple creek drainages. These
debris flows devastated large areas of Montecito and the surrounding areas. All major
transportation corridors were affected, with US Highway 101 closed from January 9t through
January 215,

During the Thomas Fire Debris flow events, the County of Santa Barbara was responsible for a
significant portion of debris removal and infrastructure repairs. In this task, the County worked
in close coordination with a multitude of City, County, State and Federal Agencies, as well as
several contractors and private citizens and volunteer groups.

As a part of the first inspection teams sent into the disaster zone to assess and report on the
damage and begin directing construction crews on debris removal activities, this presentation
will focus on the Thomas Fire debris flow event, as well as the experience of being a first
responder directly involved in the debris removal activities during the event and the continuing
activities to repair infrastructure.



William Kane, PhD, PG, PE

Flexible Debris Flow Nets for Post Wildfire
Debris Mitigation in the Western United

States

Wildfires are a continual threat in the western United States. Post-fire debris flows annually
cause millions of dollars in damage and often result in loss of life. Rapid post-fire response is
essential to prevent additional hazards in terms of debris flows. Flexible systems utilizing high-
strength steel ring nets have proven to be reliable and cost effective. These systems can be
installed rapidly to minimize or eliminate the dangers caused by post-fire debris flows.

Wildfires in the western United States generally occur during the dry season in late summer and
fall. On the West Coast, rains begin in fall and winter and devastating debris flows can result. In
the Rocky Mountain states debris flows occur during the summer monsoon season. In both
areas, storm cells can remain stationary over mountain peaks for hours dropping large amounts
of rain in a very short time. The resulting runoff and erosion can cause damaging debris flows
miles away from the rain event.

Debris impacts differ significantly from rockfall impacts. The debris nets must withstand both a
surge in pressure on impact, and a static load once the water has dissipated. Tested and
engineered, flexible nets can be rapidly deployed in strategic locations to lessen or eliminate
the threat. Compared to large, rigid structures and debris basins these nets are cost-effective,
quickly constructed, and environmentally friendly.

This presentation discusses the nature of the post-fire debris flow hazard in the western United
States and current mitigation and protection practices. Case studies of projects in Colorado,
New Mexico, and California detailing site investigations, engineering, and construction of
flexible debris flow nets are described. Of special interest are the steps and protocols taken as a
result of debris flows following the Thomas Fire in California.



Woodrow “Woody” Higdon,

Geotechnical Disaster Planning Using
Oblique Aerial Photography to Improve
Profits, Limit Losses, and Mitigate Liability

2018 Debris Flows in Montecito, Ca.

In the Geotechnical world, it is well known that "IN DISASTER THERE IS PROFIT", and the
Montecito, CA. debris flows are one of the more recent examples. Early detailed
Geotechnical visual documentation is the key to cost effective marketing, project acquisition,
preliminary field investigations, and long-term predictions of future related damages. Visual
images are still the most useful, most accurate, and most reliable form of data, and evidence
in all aspects of hazard investigations, and legal procedures.

Geotechnical firms planning for events like the Montecito Debris Flows should start well in
advance of these types of events, and the firms should be ready to start full documentation
protocols upon occurrence, to improve their chances of acquiring work on such projects. The
visual documentation should be in Stereo, and GPS based, for ease of use in GIS software's.
This will substantially reduce short and long-term investigation cost, and expand uses of the
imagery in related work areas, such as litigation, which is highly probable in Geotechnical
Disaster events.

Firms that do this type of investigation work in the long term face many unseen hazards and
risk, not all of which are geotechnical. Many are legal, and some of those risks are directly
related to Public Corruption that is mostly hidden from the public, and operated for the
financial advantage of Law Enforcement Public Agencies, and Insurance Companies.

2D and 3D images flown immediately after the Debris Flow and Wild Fire events will be
utilized to highlight various aspects of damage documentation, investigation enhancements,
and prediction of future threats. If you have Anaglyph 3D (Red/Blue filter glasses) bring them
along, if not | will bring a stack of glasses for use by attendees. Various FREE and easily
obtainable image viewing, and GIS software programs will be utilized for this presentation.



Sponsors:

Earth Systems

Earth Systems’ geotechnical engineering business is founded on our people. Through the
dedication and talent of its people, our leaders and staff, Earth Systems thrives and delivers on
our mission of engineering for a more promising future. After years of successful practice, Earth
Systems’ diverse geoprofessional employees are recognized for their achievements in their
fields along with their strong sense of community responsibility.

With 150+ staff members working worldwide, Earth Systems will bring the needed talents to
any geotechnical engineering or environmental project and the depth to deliver on any scale.
Our excellent service starts with a deep appreciation of the unique skills and specializations in
each of our team members.

Earth Systems believes in partnering for success. That begins by understanding our client’s
businesses and project needs. Armed with the knowledge of their challenges and the context of
what leads to a successful project outcome, Earth Systems combines the environmental
knowledge, geotechnical expertise, and engineering talents of our employees to exceed our
clients’ goals and set new standards of service in a proficient, ethical, and professional manner.

In other words, we bring the needed expertise to our clients; support them with locally-based,
industry-specific geoprofessional teams; and help our communities thrive.

Earth Systems listens to you.
Earth Systems engineers for you.

We succeed with you.



GEOBRUGG'A\

HRARUGG
Safety is our nature

Swiss company Geobrugg is the global leader in the supply of high-tensile steel wire safety nets
and meshes. Many years of experience and intensive collaboration with universities and
research institutes make Geobrugg a reliable partner when it comes to protection and safety
solutions

At Geobrugg safety is our nature - true to this philosophy, Geobrugg develops and
manufactures protection systems made of high-tensile steel wire. These systems protect
against natural hazards such as rockfall, landslides, debris flow and avalanches. They ensure
safety in mining and tunneling, as well as on motorsport tracks and stop other impacts from
falling or flying objects. More than 65 years of experience and close collaboration with research
institutes and universities make Geobrugg a pioneer and leading expert in these fields.

Geobrugg has 340 specialists worldwide, production facilities on four continents, as well as
branches and partners in over 50 countries. This proximity allows us, to ensure customers quick
project implementation with a range of services that includes: needs assessments, consulting,
design, testing and system installation. Geobrugg operates as an independent corporation
within the Brugg Group, and is headquartered in Romanshorn, Switzerland

AREAS OF APPLICATION

Rockfall Protection: Geobrugg rockfall protection barriers can withstand impact energies of up
to 10,000 kJ — this represents world record!

Slope Stabilization: Netting and meshes are anchored with rock nails and spike plates to
actively secure surfaces. The mesh is nearly invisible and facilitates the sustainable
revegetation.

Shallow Landslide and Debris Flow Protection: Geobrugg's special solutions ensure particularly
efficient and sustainable protection against these natural hazards.

Motorsport Solutions: These solutions can be found on regional and world-renowned race
tracks and offer maximum spectator protection. Thanks to the broad spectrum of FIA
homologated and accepted motorsport barriers and fences, Geobrugg always offers the
optimal solutions to its customers.

Impact Protection: In this area, special solutions are developed in combination with high-
tensile steel wire nets that reliably stop flying debris or accelerated objects of all kinds.



ek guronment

EKI Environment & Water, Inc. (EKI) has provided comprehensive environmental engineering and water
resources services throughout California and the United States for a broad range of companies and
government agencies for nearly 30 years. We successfully resolve our clients’ challenges to accomplish their
objectives, on time and within budget. We feel this objective demands a solution-oriented approach to
projects, ongoing client communication, and an established credibility with regulatory agencies. The size of
our firm and the high level of experience and continuity of our staff permit a service-focused technical
approach to projects with quality control of each project provided by senior managers

www.ekiconsult.com

EKI is an employee-owned company. Our staff of over 70 employees includes engineers, geologists,
hydrogeologists, environmental scientists, computer-aided designers, geographic information system (GIS)
database specialists, and administrative personnel in offices located in California, Colorado, New York and
New Hampshire.

OUR SERVICES

Environmental Water | Wastewater ‘

Due Diligence and Phase | and Phase Il Site
Investigations as part of Property Transfers

Technical Support with the Development of
Contaminated Properties (Brownfields)

Remedial Investigations, Feasibility Studies,
and Remedial Actions

Construction Observation Services for the
Implementation of Demolition and Remedial
Actions

Health Risk Assessments, Vapor Intrusion
Assessments, and Permitting Assistance

Modeling of Chemical Transport in Air, Soil,
and Groundwater

Environmental Program Management

Consultation Support in Environmental
Litigation

Water Supply and Wastewater Treatment System
Planning, Design, and Construction Management

Water Supply Assessment, Urban Water
Management Planning, Water Shortage
Contingency, and Water Conservation Planning

Water Supply Well Siting, Design and Construction
Management, and Assessment of Well Performance

Water Resources and Groundwater Basin Safe Yield
Assessments, and Groundwater Management and
Sustainable Groundwater Management Act
Implementation

Regulatory Permitting Assistance

Program Management for Capital Improvement
Programs for Water, Wastewater and Storm Water
Facilities

Technical and Regulatory Support of Storm Water-
related Issues for Construction, Industrial, and New
and Re-Development

Desalination, Membrane and Advanced
Technologies, and Water Reuse

Burlingame, CA e Oakland, CA e Davis, CA e Marin, CA e Sacramento, CA e Irvine, CA e El Segundo, CA e Centennial, CO e Salem, NH e Saratoga Springs, NY
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