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APPENDIX A

AGENCY EFFORTS TO COMPLEMENT SENATE BILL 12 ACTIVITIES

The Departments of Geology and Mineral Industries, Land Conservation and
Development, and Forestry have been involved in a number of efforts that will
enhance efforts to understand and mitigate landslides in Oregon and help
implement Senate Bill 12.  The following are brief descriptions for a few of the
most prominent of these activities.

DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES

A. Inventory of 1996-97 Slope Failures

Slope failure inventories are critical for evaluating known hazards and applying
the knowledge gained to reduce future risk.  The Department of Geology
received funds from the Federal Emergency Management Agency (FEMA) to
lead an inventory project for the three major storms of February 1996, November
1996, and December 1996/January 1997.  The inventory development consisted
of a statewide consolidation of information that involved extensive state and
federal interagency cooperation, as well as work with local governments and
private parties.  The Department of Geology developed a host of materials to
efficiently collect statewide slope failure information including a project web site,
a data collection form, group mail and e-mail lists, and descriptive fliers to reach
the widest audience possible.

A large amount of valuable information was incorporated into the 1996-97
inventory.  The final inventory product identifies 9582 total landslide locations.
For each landslide, up to 15 descriptive items such as the failure mechanism,
size, geometry, and associated damage are reported.  The Department of
Geology estimates that the actual number of landslides is many times the
documented total.  The database and an associated report text are available
through the department’s publications center.  The digital files are available in
both Geographic Information System (GIS) formats and common spreadsheet
formats for non-GIS users.

The resulting inventory for the 1996-97 storms provides both technical and non-
technical users with readily accessible data for exploring landslide issues.
Particularly germane to the Senate Bill 12 project, the digital database is an
outstanding resource and acts as a check and balance on the models used to
develop the debris flow hazard maps.  It is hoped that the inventory outputs will
help lead to a greater understanding of regional landslide issues and assist in
minimizing future negative landslide impacts on public safety and property.
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B. Relationship Between Rainfall and Debris Flows in Western Oregon

In the March/April 2000 issue of Oregon Geology, the Department of Geology
published a paper by Thomas Wiley on how rainfall relates to debris flows.  This
was not a requirement of Senate Bill12, but the paper provides a better
understanding of how landscapes and rock types respond to rainfall in western
Oregon.

Records from the four major storms that hit western Oregon during 1996 and
1997 confirm that the occurrences of many landslides and debris flows can be
related to rainfall intensity and duration.  Three roughly equivalent methods of
measuring rainfall intensity are discussed in the paper.  Comparisons of landslide
locations and rainfall records suggest that absolute thresholds vary widely from
place to place but that there is a linear relationship between typical rainfall
intensity and rainfall of sufficient intensity to cause sliding.

The relationships between rainfall intensity and debris flows described in the
paper are useful in helping to determine areas where debris flow warning
systems are appropriate.

C. Institute of Business and Home Safety (IBHS) Partnership

The IBHS of Tampa, FL, is a nonprofit organization, supported by the insurance
industry, and dedicated to reducing deaths, injuries, property damage, economic
losses and human suffering caused by natural disasters.  To meet the IBHS
mission of institutionalizing disaster loss reduction as a public value, its members
and partners developed the “Showcase State Program.”  The program provides a
framework for public and private entities to collaborate on natural disaster
preparedness and protection.

IBHS and one of its member companies, SAFECO, have been in discussions
with several Oregon state agencies about developing a partnership.  “Showcase
State” status for Oregon for natural disaster resistance would make us the
second state in the nation to receive such status.  It would serve to help reduce
the devastation and loss that can occur from natural disasters by linking the state
agencies already working toward this goal with insurers, other private businesses
and nonprofit organizations that have a stake in loss reduction.

The Showcase State requires a formal, high-level commitment for government to
work cooperatively among different agencies and with the private sector.  This
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coordination effort fosters comprehensive solutions to problems.  It is a model to
institutionalize disaster safety as a public value on a statewide basis.

IBHS members and partners are pursuing the opportunity with Oregon because
the state meets the criteria necessary to make the Showcase State program
work.  These criteria include the state’s significant exposure to multiple natural
hazards, the existence of a statewide model building code, the ability to gain
high-level, formal public commitment to disaster loss reduction activity, and the
willingness of Oregon’s partners to commit resources to monitor and evaluate the
implementation of Showcase State activities.

While debris flows are not traditionally an insurable risk, the partnership will
enhance agency ability to provide public education about the hazard.  In addition
to reducing the economic and social costs of natural disasters in Oregon, the
Showcase State partnership will help achieve several goals:

1. Enhance the mission of the Governor’s Interagency Hazard Mitigation
Team

2. Establish measurable, cost-effective methods to reduce disaster impacts,
in keeping with the Progress Board’s Oregon Benchmarks, specifically
Developmental Benchmark 2016.

3. Enhance and promote sustainable communities, in keeping with Executive
Order EO-00-07 promoting sustainability, by helping to minimize damage
to private property, the natural environment and public infrastructure,

4. Integrate disaster preparedness and safety into existing policies and local
comprehensive plans in keeping with Statewide Planning Goal 7: Areas
Subject to Natural Disasters and Hazards, and

5. Establish a working partnership with the insurance industry and other
private sector and nonprofit organizations.

Working with the private sector and other stakeholders, agencies on the
Governor’s Interagency Hazard Mitigation Team can reach new audiences with
the loss reduction message, and can leverage expertise and resources to
accomplish their goals.

The Department of Geology has been instrumental in developing a draft
Executive Order to state support for Showcase State status.  This level of formal
commitment is necessary for the partnership.
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D. Salem Project: Landslide Mapping

The Department of Geology has been involved with landslide projects in addition
to the Senate Bill 12 mapping activities.  One such project was a partnership with
the City of Salem as they prepared a hillside development ordinance.  The Salem
effort serves as a model to address landslide hazards in an urban area.
The Salem Hills (Marion County) and Eola Hills (Polk County) areas have been
the sites of intensive residential development for many years.  Land use and
development pressures require ongoing strategies for proper hazard
management.  Development has generally avoided more steeply sloped lands,
but with the increasing scarcity and desirability of view property within the Salem
urban growth boundary, the value of the slope sites and the pressures for
development have increased.  After the heavy rains and flooding in 1996, there
was significant landslide activity in south Salem.  The landslides damaged
several houses and a suit against the City and others was filed as a result.

As a result of this damage, the Federal Emergency Management Agency
provided, through the Oregon Emergency Management office, a grant program to
mitigate hazards.  The City, as a condition of receiving federal funds, agreed to
prepare a Hazard Mitigation Plan, which includes a landslide component.   Salem
and Marion County staff sought the grant to study landslide hazards in areas of
the City and County and to produce Landslide Hazard Mitigation Ordinances for
each jurisdiction.  The Department of Geology was a partner in this study.

The mapping efforts involved a close public-private partnership.  To assist in the
hazard assessment, DOGAMI contracted with Squier Associates of Lake
Oswego, adding significant local field experience to the project and allowing for a
fast startup time. Landslide masses were characterized based on activity, hazard
type, ground water and surface water conditions, and existing landslide features.
Products from these investigations included two sets of published maps and texts
addressing both rainfall-induced landslide hazards and seismic slope instability.
Risk reduction options and potential mitigation strategies were presented,
including managing water use and runoff.

The City of Salem has subsequently developed a hillside development ordinance
and a model process for ordinance development for use by other communities.
The ordinance was adopted by the City Council in November 2000.  It included a
very innovative system of scoring a proposed site to determine the level of
geologic and engineering scrutiny to be received before development approval.
The City used a Landslide Hazards Advisory Committee for guidance and the
public hearings process en route to adoption of an implementation strategy.  The
Department of Geology contributed to the Technical Advisory Committee for the
overall project plan, advised the city and county on the pros and cons of various
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mitigation strategies, provided general technical assistance, and produced a
guidebook at the conclusion of the project to be used by Salem, Marion County,
and other jurisdictions.

E. Coastal Landslide Hazards: Assistance to Tillamook County and Oregon
Department of Transportation

Above average rainfall in recent winters has required many on-the-ground
responses to landslide problems related to Senate Bill 12.   Areas along
Oregon’s coast have suffered particularly heavy damage.  The Arizona Slide
(Curry County), Spencer Creek Bridge (Lincoln County), Cape Foulweather
(Lincoln County) and Cape Cove (Lane County) are all sites along Highway 101
that have had significant landslide impacts in the past few years.

At the request of the Governor, the Department of Geology worked closely with
Tillamook County to examine a landslide at “The Capes” development.  Several
homes were in danger and residents evacuated.  Department of Geology staff
worked with the County and private sector geologists to determine the likely
cause of the slide.

The Department has also provided valuable technical assistance regarding a
major landslide damage corridor along Highway 101.  The Cape Foulweather
landslide is part of a broader pattern of problems for an aging transportation
system on the coast that is seeing increased attack by the ocean and severe
weather.  At Cape Cove, the highway has also had slope failures requiring long
closures for repair.  The Department of Geology examined rock types and
weathering, road fill construction, rainfall patterns, surface runoff and diversions,
groundwater and springs, vegetation patterns, culvert location and capacity, and
highway fill characteristics at these sites.  Department of Geology staff also
worked closely with the Departments of Transportation and Forestry.  This
partnership has generated a closer working relationship among agencies and
has brought about a better understanding of the causes of highway failure along
the coast.  The Department of Geology continues to work with state and local
agencies in other areas of the coast to better understand the geology and its
impacts on land use operations.

F. Public Education

The Department of Geology and Mineral Industries is known for its extensive
publication output and a very active Public Education Team.  The Department of
Geology is working to address requests by local government for more technical
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assistance to deal with natural hazards.  In response to local requests, the
department has produced earthquake hazard maps with a landslide component
for over sixty communities in western Oregon.  In addition, the Department of
Geology has produced landslide-specific maps for several of the larger cities
including Portland, Salem, Eugene, Springfield and Corvallis.
In the future, the Department of Geology expects to expand outreach efforts by
holding workshops for planners, emergency managers, city managers, fire and
police forces, and others at the community and county level to better deal with
geohazards.  The Department has plans to partner with other agencies including
Oregon Emergency Management and Department of Land Conservation and
Development as well as the Oregon Natural Hazards Workshop at the University
of Oregon.

DEPARTMENT OF LAND CONSERVATION AND DEVELOPMENT EFFORTS
THAT SUPPORT IMPLEMENTATION OF SENATE BILL 12

A. NOTICE TO LOCAL GOVERNMENTS

The Department of Land Conservation and Development provided public notice
of the newly enacted Senate Bill 12 in September 1999 as required by Ballot
Measure 56, originally enacted as HB 2515 by the 1997 legislature and referred
to the voters.  The measure went into effect in November 1998 and requires
notice to property owners when a state statute, Land Conservation and
Development goal or administrative rule or local ordinance is adopted or
amended that limits or prohibits a land use previously allowed in a zone.

B. INFORMATION TO LOCAL GOVERNMENT REGARDING MAPPING OF
LANDSLIDE HAZARD AREAS

The Department of Land Conservation and Development in conjunction with the
Oregon Department of Forestry, notified local governments about the availability
of ODF’s debris flow maps in December 1999.  The notice was provided so that
local governments could begin using maps to review development applications in
potentially hazardous areas and to give local governments notice that the
Department of Geology mapping would begin in spring 2000.

C. GOAL 7

Statewide Planning Goal 7 requires local comprehensive plans “To protect life
and property from natural disasters and hazards.” Local governments implement
the goal through their comprehensive plan inventories, policies and land use
regulations. The Land Conservation and Development Commission (LCDC) is
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considering amendments to Goal 7.  (Both the existing Goal 7 language and the
proposed changes can be found at the department website: www.lcd.state.or.us).

Goal 7 was adopted by the Land Conservation and Development Commission
over twenty-five years ago and has never been amended.  Since then, federal,
state and local agencies have gained a better understanding of the nature and
extent of natural hazards and their impact on community livability.  For example,
in response to recent disasters, state and local governments have mapped
landslide hazards and generated more accurate information on flood hazards.

Governor Kitzhaber directed the Land Conservation and Development
Commission to review the effectiveness of Statewide Planning Goal 7 in reducing
risks from natural hazards after the flood and landslide events of 1996 and 1997.
The commission’s Goal 7 review has involved several phases.  The Department
of Land Conservation and Development first surveyed local planning officials,
state agency specialists and other experts regarding how well Goal 7 has worked
to protect people and development from natural hazards.  The initial survey found
that the goal has been generally effective.  However, as a result of subsequent
meetings with state hazard officials and local planners, it was concluded that
Goal 7, as currently written, is not adequate to plan for natural hazards in the
future.

Based upon these findings, the Land Conservation and Development
Commission in June 1999 directed the Department of Land Conservation and
Development to employ a dual track approach to hazards: 1) enhancing technical
assistance to local governments and 2) revising Goal 7.  After publication of the
Technical Resource Guide (see below), the department worked with a group of
state and local government representatives and members of interested
organizations (e.g., the Association of Realtors, League of Cities and others) to
draft revisions to Goal 7.  Twelve public hearings have been held on the
proposed amendments and the commission has scheduled another public
hearing in March 2001.

D. TECHNICAL RESOURCE GUIDES

In order to provide greater technical assistance to local governments on how they
can use land use planning to help avoid or mitigate risks associated with
landslides and other natural hazards, the Department of Land Conservation and
Development recently issued a document titled “Planning for Natural Hazards:
Oregon Technical Resource Guide.”  The guide, developed with the assistance
of students for the University of Oregon’s Community Planning Workshop and a
team of local and state government experts (including the Departments of
Geology and Forestry), provides tools for local governments to better address
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natural hazards through their comprehensive land use plans.  The guides provide
information on how to identify and plan for natural hazards.  The guide also
directs local governments to additional resources and information.  The guide is
being distributed to Oregon counties and cities and is available on the
department’s website at www.lcd.state.or.us/hazards.html.

DEPARTMENT OF FORESTRY ACTIONS THAT ADDRESS LANDSLIDES
AND PUBLIC SAFETY

A. Implementation of the Governor's Debris Avalanche Action Plan

As mentioned previously, Governor Kitzhaber issued a plan on March 4, 1997,
outlining recommendations and actions to be taken by state and local
governments to address the risk to the public that rapidly moving landslides
pose.  The plan's recommendations to the department are listed first, followed by
the actions completed to date (in italics).

1.  Recommend that the Board of Forestry require written plans for all harvest
and road building activities on high risk sites. Written plans would delineate
measures to be used to mitigate the risk of debris flows. Ensure that financial
resources are available for identification of high risk sites.

Actions to date: The Board of Forestry directed the department to revise rule
guidance for operations on high risk sites.  Written plans are now required by
policy for all harvesting and road construction operations on high risk sites (not
just public safety sites).  Guidance for identification of high risk sites was made
clear and very specific.  The screening process used to identify high risk sites
does not take a great deal of resources.  If forest practices foresters cannot
conduct a site visit, operators can be required to use Department of Forestry
guidance and locate high risk sites on their properties.

2.  Recommend that the Board of Forestry require notice to landowners
downslope and within a certain distance of harvest or road building operations on
high risk sites.

Actions to date:  Prior to the effective date of Senate Bill 1211, the Department of
Forestry notified all homeowners below, and close to, operations on high risk
sites.  Since these operations are now prohibited, notification is only necessary
for those infrequent cases where exceptions to the deferral are approved (i.e.,
high blow-down hazard above house or road).  In addition, when Department of
Forestry personnel find evidence of extreme landslide hazards, whether or not in
a recent operation area, homeowners are notified.  This has, at times, resulted in
severe distress to the homeowner.
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3.  Defer clearcuts and road building in areas with a high risk of debris flows that
threaten human lives until appropriate statutory and administrative changes have
been made.

Actions to date: Since Senate Bill 1211 became effective, the department has not
approved written plans on sites meeting the public safety criteria.

4.  Coordinate with Department of Geology and the National Weather Service on
an improved warning system.  Consolidate weather, hazard, and situation
information and make it accessible by all agencies in a timely manner.

Actions to date: Department of Forestry geotechnical specialists developed a
warning system criteria.  Department of Forestry meteorologists do the storm
forecasting.  Advisories or warnings are issued based on threshold precipitation
criteria and by consultation with geotechnical specialists.  Warnings are
transmitted to the National Weather Service and to Oregon Emergency
Management, who in turn disseminate the information.  The Department of
Geology provides technical information in response to media or public questions.
Implementation of the debris flow warning system will continue, typically on a
seasonal basis between October and April.

5.  Undertake hazard mapping designed to inform local governments,
landowners, and homeowners of the presence of factors that may contribute to
debris flow avalanches.  Among these could be precipitation, lithology, landform,
land-use classification, and slope.

Actions to date: Maps have been completed for all of western Oregon and have
been placed on the department's web site. These maps show the relative
potential for impact by debris flows (rapidly moving landslides) at a relatively
coarse scale

B.  State and Local Government Coordination

The department continues to work closely with other agencies and local
governments on actions designed to reduce serious injuries associated with
rapidly moving landslides.  These actions include:

• Sharing technical information with Douglas County in their development of a
model ordinance;

• Working with Douglas County and other local governments to evaluate risk
associated with certain home site developments;
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• Notification of cities and counties with high and extreme hazards on
preliminary debris flow hazard maps;

• Providing specific recommendations to the Department of Land Conservation
and Development and the Land Conservation and Development Commission
on goal 7 revisions;

• Helping Oregon Emergency Management draft the landslides chapter for the
hazard mitigation plan; and

• Informing Oregon Department of Transportation of the highways at greatest
risk from rapidly moving landslides.

C.  Storms of 1996 Study

The department completed and published a comprehensive "Storm Impacts and
Landslides of 1996" report in June of 1999.  This study included the most
comprehensive analysis of the effects of forest practices on landslide occurrence
ever conducted on forest lands in the Pacific Northwest.  It reflects current forest
management practices on different land ownerships in Oregon, and is the only
study to collect detailed information on stands of intermediate age (20 to 100
years).  It is also the only forest landslide inventory to quantitatively compare
aerial photo inventories with ground-based inventories.  As such, its findings will
be the basis for much of the landslide policy-making process.

D.  Technical Guidance

The department has developed administrative guidance and a technical note to
help forest practices foresters, landowners, and operators screen forestlands
prior to road construction or harvesting operations to identify locations subject to
the interim prohibition of operations.  This guidance is based in part on the storm
impacts study, which identified a “Tyee Core Area” that has a higher
susceptibility to rapidly moving landslides (Robison and others, 1999).  It includes
thick sandstone beds with few fractures.  These sandstones weather rapidly and
concentrate water in the shallow soils, thus the higher landslide hazard.  The
Tyee Core Area is found in parts of Coos, Western Lane, and Douglas Districts.
It includes coastal watersheds beginning with the Siuslaw watershed south to,
and including, the Coquille watershed, and also includes that portion of the
Umpqua watershed north of Highway 42 and west of Interstate 5.
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APPENDIX B

ORS 527.714 (1)(c) – Findings required by the Board of Forestry in
Adopting Rules Related to Rapidly Moving Landslides

1.  Monitoring or research evidence documenting that there is a substantial risk
of serious bodily injury or death if practices are continued under current
regulations.

2.  Documentation that the proposed rule reflects available scientific information,
the results of relevant monitoring and, as appropriate, adequate field evaluation
at representative locations in Oregon.

3.  Documentation that the objectives of the proposed rule are clearly defined.

4.  Documentation that the restrictions placed on forest practices as a result of
adoption of the proposed rule are to reduce the risk of serious bodily injury or
death, and are directly related to the objective of the proposed rule and
substantially advance its purpose.

5.  Consideration of the availability, effectiveness, and feasibility of alternatives to
the proposed rule, including non-regulatory alternatives, and justification that the
alternative chosen is the least burdensome to landowners and timber owners, in
the aggregate, while still achieving the desired level of protection.

6.  Documentation that the benefits in reduction of risk of serious bodily injury or
death that would be achieved by adopting the rule are in proportion to the degree
that existing practices of the landowners and timber owners, in the aggregate,
are contributing to the overall resource concern that the proposed rule is
intended to address.
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APPENDIX C

Guiding Principles Approved by the Board of Forestry

Guiding Principle #1:  Protection of the public can only be achieved through the
shared responsibilities of homeowners, road users, forestland owners, and state
and local governments.

Guiding Principle #2:  Shallow-rapid landslides (the type that present the
greatest risk to human life) pose the principal public safety threat that might be
affected by forest operations.  The regulation of certain forest practices,
combined with other actions, can result in limited protection of the public.
However, it is important not to mislead the public into thinking that such
regulations will prevent all, or even a majority of, landslides in locations prone to
rapidly moving landslides.

Guiding Principle #3:  Public safety regulations should be risk-based, i.e. the
greater the risk of physical injury to the public, the higher the appropriate
standards for review of hazard and risk and also for control of practices which
might affect the occurrence of, or impacts from, rapidly moving landslides.

Guiding Principle #4:  Public safety regulations should minimize economic
impacts on private landowners consistent with providing a risk-based level of
public protection.

Guiding Principle #5:  Where protection of public safety can be achieved more
efficiently through means other than forest practice regulations, the department
should facilitate these measures as resources permit.

Guiding Principle #6:  Planning for land-management activities in landslide-
prone locations should address two key questions:  What is the inherent hazard
at the site?  Can the risk of damage to natural resources and the threat of
personal injury be mitigated?
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APPENDIX D
LANDSLIDES AND PUBLIC SAFETY PROJECT TEAM

1. Keith Mills, Oregon Department of Forestry (ODF), Salem, Team Leader
2. Dr. Arne Skaugset, Oregon State University
3. Dr. Scott Burns, Portland State University
4. Dr. George Ice, National Council for Air and Stream Improvement, Corvallis

(NCASI)
5. Tally Patton, Boise Cascade, Monmouth, Northwest Regional Forest

Practices Committee
6. Jim Clarke, Weyerhaeuser, North Bend, Southwest Regional Forest Practices

Committee
7. Sara Leiman, Coast Range Conifers, Oregon Small Woodlands Association

(OSWA), Monroe
8. Penny Lind, Umpqua Watersheds, Roseburg
9. Marilyn Heiken, Johnson, Clifton, Larson and Corson, P.C., Eugene
10. Matt Spangler, Lincoln County Planning Department, Newport
11. Wayne Stinson, Douglas County Emergency Manager, Roseburg
12. Dennis Olmstead, Department of Geology and Mineral Industries

(DOGAMI), Portland
13. Ann Beier, Department of Land Conservation and Development, Salem
14. Rose Gentry, Department of Transportation (ODOT), Salem
15. Dennis Sigrist, Office of Emergency Management (OEM), Salem
16. Luke Rogers, Douglas County property owner living in Portland
17. Jason Hinkle, Department of Forestry (ODF), Salem
18. Jon Hofmeister, Department of Geology and Mineral Industries (DOGAMI),

Portland
19. Rick Rodgers, Department of Forestry (ODF), Veneta
20. John Seward, Department of Forestry (ODF), Roseburg








