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REPORT SUMMARY 

Oregon implemented a landslide warning system following the storm events and landslides of 
1996-1997. The purpose of this report is to provide background and context for the landslide 
warning system, to examine the effectiveness of the system since its implementation, and to 
offer recommendations for improvement and strategies for increasing effectiveness. 
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1.0   INTRODUCTION 

The combination of geology, topographic relief, and wet climate make the Pacific Northwest particularly 
susceptible to precipitation-induced landslides. In Oregon, especially in the mountainous western part of 
the state, landslides are a common natural hazard. With increasing population and development 
throughout the state more people and infrastructure are exposed to landslide risk. The purpose of this 
report is to provide background and context for current landslide warning system in Oregon, analyze the 
effectiveness of the system since its implementation, offer recommendations for improvement, and 
provide some implementation strategies. A more effective landslide warning system will benefit all 
Oregonians.  

The particularly destructive 1996-1997 winter storm seasons included three storm events that 
resulted in landslides throughout the state. Each event impacted a different area and received a federal 
“major disaster” declaration. The storms were a record-breaking four-day rain event (February 1996), a 
one-day rain event (November 1996), and a series of storms that moved up the Oregon coast over weeks 
(December 1996 through January 1997) (Hofmeister, 2000). In the 1996-1997 storms, several debris 
flows (dangerous, rapidly moving landslides [Hofmeister and others, 2002]) resulted in five fatalities and 
damage to many homes, roads, and bridges (DOGAMI and others, 2000).  

In response to the 1996-1997 landslide events, Oregon developed a landslide warning system — the 
Emergency Warning System for Debris Flows and Torrents in Western Oregon — that was used for the 
first time during the winter of 1997-1998. The purpose of the warning system was to “inform local 
residents, other landowners, drivers, road managers, and emergency planners of situations when and 
where debris flows/torrents are expected” (appendix document A1). 

 

2.0   FEATURES OF LANDSLIDE WARNING SYSTEMS AND MESSAGES 

Debris flows are closely tied to heavy rainfall events that also cause flooding, so they are more forecastable 
than other types of landslides (NOAA-USGS Debris Flow Task Force, 2005). As with any natural hazard, 
improved awareness and advanced warning can reduce damage and loss of life (ODF and DOGAMI, 2007).  

According to the International Strategy for Disaster Reduction (ISDR), a landslide early warning 
system should be “people centered,” so that warnings are understandable and give adequate reaction 
time, as well as offer clear instructions on how to respond. This strategy calls for a strong, interlinked 
system comprising four elements: 1) risk knowledge, 2) monitoring and warning service, 3) dissemination 
and communication, and 4) response capability. Further, “(t)o be effective, early warning systems need to 
actively involve the communities at risk, facilitate public education and awareness of risks, effectively 
disseminate messages and warnings and ensure there is constant state of preparedness” (Secretariat of 
the Third International Conference on Early Warning, 2006, p. i).  

The Federal Emergency Management Agency (FEMA, n.d.) advises that an effective warning message 
include these components:  

• Specific Hazard: What are the hazards that are threatening? What are the potential risks for 
the community? 

• Location: Where will the impacts occur? Is the location described so those without local 
knowledge can understand their risk? 

• Timeframes: When will it arrive at various locations? How long will the impacts last? 
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• Source of Warning: Who is issuing the warning? Is it an official source with public credibility? 
• Magnitude: A description of the expected impact. How bad is it likely to get? 
• Likelihood: The probability of occurrence of the impact. 
• Protective Behavior: What protective actions should people take and when? If evacuation is 

called for, where should people go and what should they take with them? 
 

On its Integrated Public Alert and Warning System (IPAWS) for Alerting Authorities web page, FEMA 
discusses factors influencing public response and myths associated with public response (FEMA, 2020a). 
Some of these response factors include: 

• How the message is interpreted by the public. 
• How the public perceives the risk. 
• The previous experiences and current observations by the public. 

 

3.0   HISTORY OF LANDSLIDE WARNING SYSTEM IN OREGON 

Since initial development in 1997, the landslide warning system in Oregon has changed several times. For 
a summary timeline of the development of the Oregon landslide warning system, see page iv. 

3.1   The Debris Avalanche Action Plan (1997) 

The Oregon Department of Forestry (ODF) had issued storm messages for road management purposes 
and quantitative precipitation forecasts since the mid-1980s. However, it was the winter storm events in 
1996-97 that provided the motivation to produce the landslide-focused warning system that eventually 
developed into what is used today. In March 1997, Governor Kitzhaber announced through a press release 
the Debris Avalanche Action Plan, which called for, among many things, the creation of a more 
comprehensive landslide or debris flow warning system. The governor also made permanent the state’s 
Interagency Hazard Mitigation Team (IHMT), which initially focused on debris flows but eventually 
addressed natural hazards throughout the state more broadly (OEM, n.d.). The IHMT meets several times 
a year.  

The 1996-97 storm damage prompted legislation: 
 

As a result of these landslides, legislation passed in 1997 (Senate Bill 1211) that 
addressed rapidly moving landslides in steep, forested areas. Specifically, Senate Bill 
1211 authorized the State Forester to prohibit forest operations in certain landslide-
prone locations. Senate Bill 1211 also created the Interim Task Force on Landslides and 
Public Safety and directed the Task Force to develop a comprehensive, practicable, and 
equitable solution to the problem of risks associated with landslides. The Task Force 
recommendations provided the basis for the legislative concept that resulted in Senate 
Bill 12 in the 1999 session. 

— p. 2, Report to the Seventy-First Legislative Assembly Report to the Seventy-first 
Legislative Assembly on the Implementation of 1999 Senate Bill 12 Relating to Public 

Safety and Rapidly Moving Landslides 
 

https://emilms.fema.gov/IS247a/lesson2/L2_Print.htm
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As part of the Governor’s Action Plan, the Joint Interim Task Force on Landslides and Public Safety was 
created the same year through Senate Bill 1211 (1997). The task force was directed to form a 
“comprehensive, practicable, and equitable solution to the problem of risks associated with landslides” 
(Joint Interim Task Force on Landslides and Public Safety, 1998, p. 4). The plan mandated ODF to map 
“further review areas,” that is, areas that indicated potential debris flow hazards in western Oregon. It 
also assigned ODF to issue advisories and/or warnings prior to extreme weather events that could trigger 
debris flow landslides, as part of the Debris Flow Warning System (later to be known as the Oregon 
Landslide Warning System). These warnings were issued once specific rain gauges exceeded a critical 
threshold, as tracked by ODF meteorologists, or when debris flows or landslide movement occurred. At 
this time, the system was active only for western Oregon. The information was then distributed through 
the National Oceanic and Atmospheric Administration (NOAA) Weather Radio, as described in the 1998 
Oregon Landslide Warning System Charter (see appendix).  

Initially, monitoring of weather conditions indicative of debris flows was supervised by meteorologists 
working for ODF. ODF debris flow alerts were categorized as advisories or warnings. An advisory was 
intended to provide the public enough time to prepare for potential debris flows and was issued 3 to 48 
hours ahead of inclement weather.  A warning was issued when the likelihood of debris flows was high 
and specific rainfall thresholds were exceeded or expected to be exceeded within a given time. The 
forecasting criteria for issuing an advisory were primarily based on rainfall monitoring stations in Coos 
Bay and Tillamook, but additional stations were eventually added along the coast and in the Coastal Range. 
The advisory threshold for debris flows was based on ODF experience with storm events that had in the 
past initiated significant numbers of debris flows. The thresholds were: 
 

Inches in Hours 

3 12 

4 24 

5.5 36 

7 48 
 
The forecasting criteria for issuing a warning were based on intense rainfall that would exceed the above 
values (e.g., four inches of rain recorded in a 24-hour period) in any location along the coast north of 
Florence. The rainfall values above were for sites immediately adjacent to the coast and not inland 
mountain or valley locations. For storms that tracked from the south (not over the ocean) a criterion of 
2.5 inches in 24 hours for Ashland was used. Consultation by a geotechnical specialist at ODF was required 
before a warning could be released (Oregon Landslide Warning System Charter, 1997-1998; see digital 
appendix). 

When ODF decided to issue an advisory or warning, the decision was communicated to the National 
Weather Service (NWS) in Portland, the Office of Emergency Management (OEM), the Oregon Department 
of Transportation (ODOT), and the Oregon Department of Geology and Mineral Industries (DOGAMI). It 
was the responsibility of the NWS to broadcast advisories or warnings over the National Oceanic and 
Atmospheric Association (NOAA) Weather Radio as well as via Weather Wire services. Staff support for 
these activities were primarily provided during normal working hours, although this was dependent on 
weather forecasts (Oregon Landslide Warning System Charter, 1997-1998; see digital appendix). In 
addition, ODOT’s emergency operations plan was expanded to include permanent operating warning 
message signs on I-5 and I-84, as well as along Oregon Highway 38 and 6 (Figure 1).  
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Figure 1. ODOT landslide warning sign located beside eastbound lane, Troutdale, Oregon (photo by Bill 
Burns, 2006). 

 

 
 
As part of the newly developing state landslide actions, DOGAMI developed a landslide public outreach 

brochure with the cooperation of several other state agencies (Figure 2). In November 1997, 40,000 
copies of the brochure were distributed statewide and were available through OEM, ODF, Department of 
Conservation and Development (DLCD), the Building Codes Division (BCD), and DOGAMI. DOGAMI was 
also assigned to be the lead media contact for the landslide warning system (Figure 3) (Landslides and 
Public Safety Project Team, 2001). 

 

Figure 2. 1997 Landslides in Oregon brochure. See full-scale brochure PDF in digital appendix.  
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Figure 3. DOGAMI engineering geologist Bill Burns (left) speaks with a reporter about landslides during 
a Channel 8 (KGW) news segment (January 2006). 

 

 
In 1999-2000, scientists at DOGAMI examined the relationship between rainfall and debris flows. Wiley 
(2000) created a map of rainfall threshold values above which debris flows are likely to occur (Figure 4) 
The thresholds developed were preliminary. Wiley recommended more accurate models be produced by 
taking into account the following: 

1. Storm frequency should be examined more closely, because it results in a north-south divergence 
between thresholds based on rainy-day normal and mean December rainfall.  

2. The 8-inch antecedent rainfall threshold reported is preliminary and should be reevaluated. 
3. The extent to which land has been developed influences the thresholds due to oversteepened 

slopes, placement of artificial fill, concentration of drainage, and increased flashiness of 
stormwater drainage. Maps of slides occurring in developed areas should be compared with 
triggering rainfall to develop local intensity-duration thresholds.  

4. Finally, intensity thresholds for rainfall of longer duration should be calculated to provide a more 
accurate representation of the hazard that accompanies multi-day storms. 
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Figure 4. Map of 24-hour rainfall intensity likely to initiate debris flows (Wiley, 2000). 

 

 

3.2   Senate Bill 12 (1999) 

The passage of Oregon Senate Bill 12 (SB-12) in 1999 established a new mandate directing state and local 
governments to protect people from “rapidly moving” landslides or debris flows. These were typically 
defined as landslides “that people cannot outrun.” SB-12 was codified as ORS 195.250-195.275 and ORS 
257.630-527.710. The bill’s language defined a statewide policy for addressing rapidly moving landslides 
(RML) and developing methods to protect the population. SB-12 did not specifically outline adjustments 
to the existing landslide warning system; but it did require landslide warning messaging on signage to be 
provided to motorists by ODOT along certain state highways during potential landslide conditions. It also 
directed DOGAMI to coordinate with ODF and create additional, more detailed landslide hazard maps by 
continuing to identify and map areas where there was a higher risk of debris flow landslides, called 
Further Review Areas (FRA, see official definition below). The intent was to create official FRA maps, 
which could then be referenced in the ORS as a trigger for the ORS implementation (1999 Oregon Revised 
Statutes, §195.250 Definitions for ORS 195.250 to 195.260): 

“Further review area” means an area of land within which further site-specific review 
should occur before land management or building activities begin because either the State 
Department of Geology and Mineral Industries or the State Forestry Department 
determines that the area reasonably could be expected to include sites that experience 
rapidly moving landslides as a result of excessive rainfall.”  
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In December 2000, DOGAMI, DLCD, and ODF jointly released the “Report to the Seventy-first 
Legislative Assembly on the Implementation of 1999 Senate Bill 12 Relating to Public Safety and Rapidly 
Moving Landslides” (appendix document A5). This report was a requirement of the bill and summarized 
the tasks each agency was assigned by SB-12, as well as outlined progress that had already been made. 

In 2001, ODF published “Forestry, Landslides and Public Safety” (Landslides and Public Safety Project 
Team, 2001). This report was prepared for the Oregon Board of Forestry by the Landslides and Public 
Safety Project Team and included recommendations to update and strengthen the current debris flow 
warning system. According to Strategy II of the document, warnings and evacuations should: 

• Include targeting persons most at risk, 
• Recognize specific time frames and locations where there is a higher probability of debris flows, 
• Attempt to lessen the number of warning and advisory false alarms, and 
• Develop a shared responsibility (state and local) for warnings and evacuations. 
 

The language about shared responsibility for landslide risk reduction remains in the ORS today (ORS 
195.253). The Legislative Assembly declared that it is the policy of the State of Oregon that: “Each property 
owner, each highway user and all federal, state and local governments share the responsibility for making 
sound decisions regarding activities that may affect landslide hazards and the associated risks of property 
damage or personal injury” (SB-12). 

In addition, the implementation paper recommended expanding the number of radar sites and rainfall 
gauges that were employed by the system. Among the additional recommended sites was a new Doppler 
radar site located in the central Coastal Range and 5 to 10 automated rainfall monitoring sites close to 
high-risk areas (Landslides and Public Safety Project Team, 2001). 

3.3   Landslide Hazard Mapping (DOGAMI Interpretive Map 22, 2002) 

One SB-12 specified task required DOGAMI to work with ODF to produce new, more detailed landslide 
hazard mapping throughout the state. These maps were termed Further Review Area [FRA] maps. One 
purpose of the maps was to identify debris flow hazards and risk in order to focus risk (DOGAMI and 
others, 2000). Once the FRA maps were created, copies were sent to communities within the mapped 
areas. These included communities in 19 counties, all of which were in western Oregon. The area of each 
county covered by the hazard maps varied from 9% in Columbia County to 58% in Josephine County; the 
maps were accompanied by a 10-month moratorium on development in these areas. The jurisdictions 
were told by the State of Oregon to develop and implement ordinances which would prohibit the sitting 
of dwellings and structures in FRAs unless further site-specific review concludes there is no hazard or 
adequate mitigation was performed. Many of the jurisdictions responded that the timeframe was 
burdensome. Also, the jurisdictions protested about the large amount of areas covered by the hazard maps 
(up to ~60% of a county) (Hofmeister and others, 2002).  

In 2002, DOGAMI completed the maps but a decision was made not to move the policy forward with 
this specific mapping effort, and thus DOGAMI did not use the term “further review area” (DOGAMI, 2003). 
Instead, the map set was titled “GIS Overview Map of Potential Rapidly Moving Landslide Hazards in 
Western Oregon” and was published as DOGAMI Interpretive Map 22 (IMS-22; Hofmeister and others, 
2002). Because the term Further Review Area map was intentionally not used in IMS-22, the following 
directives established by the 1999 SB-12 did not and still do not occur: 1) timeframes for ordinance 
implementation and 2) triggering of ORS 195.250. In 2004, House Bill 3375 passed, which eliminated 
mitigation measures (ORS 195.263), the transfer of development rights and recordings (195.266, 
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195.270), and the moratorium on development (195.275) (Oregon State Legislature, 2003) — all 
originally envisioned to protect public safety. The term FRA is still used in the ORS (with no required 
implementation), indicating a need for future ORS revision. 

3.4   Debris Flow Warning System Updates (2004–2007) 

In the fall of 2004, advisories were dropped from the Oregon landslide warning system process. Only 
warnings were issued. Warnings were based on the previously adopted advisory and warning criteria. 
This was done to reduce the frequency of alerts and limit the “cry wolf” factor associated with false alarms. 
However, preliminary evaluation of weather conditions expanded to include rain gauges at four key 
locations: Charlotte Ridge, North Bend, Tillamook, and the remote automatic weather station (RAWS) at 
Cascade Locks. These sites were chosen on the basis of their proximity to known areas of high debris flow 
hazard. Like the previous version of the system, a geotechnical specialist at ODF was consulted on 
appropriate rainfall thresholds and warning language before a warning was issued. Additional minor 
updates to the system occurred in 2005, 2006, and 2007. 

During this period additional warning language, action items, and research topics were introduced to 
increase the effectiveness of the warning system. These included the use of rain-on-snow events and 
Natural Resources Conservation Service (NRCS) soil temperature station data, establishing a 
collaboration with Oregon State University on rainfall data collection and research, and adding some form 
of public education component, for example, the NOAA-USGS Debris Flow Task Force (2005). 

3.5   Landslide Warning System Description Details, 2007 

In addition to the original key rain gauge locations, hourly rainfall data where available (North Bend, 
Charlotte Ridge, Reedsport, Tillamook, and the ODF RAWS site at Cascade Locks) were used by ODF in 
combination with rainfall data from locations in Ashland, Florence, Newport, and Roseburg. Data from 
additional weather stations near these communities could be used where real-time data were available.  

Under the 2007 system, warnings were issued at the time of, or between 3 and 48 hours prior to, the 
anticipated arrival of precipitation sufficient to trigger debris flows. Additional hours of advanced 
warning were issued during periods of darkness, which are considered the most difficult time for the 
public to receive and react to warnings.  

Landslide warning language included locations of expected or measured high precipitation, by county 
or region of the state (often using a county line or highway as the demarcation line). An ODF geotechnical 
specialist was always consulted prior to issuing a warning (ODF and DOGAMI, 2007). 

The following text is directly from the 2007 update to the Emergency Warning System Procedures for 
Debris Flows in Western Oregon (ODF and DOGAMI, 2007): 

1. Warnings will be issued after threshold rainfall has occurred in any critical location (including 
inland, debris flow prone areas) or if the threshold amount is expected. A warning will be issued 
after 5 inches of rain is recorded in 24 hours at any coastal site north of Florence. A warning will 
be issued after 4 inches of rain in 24 hours for coastal sites from Florence to Bandon (see #2, 
below). Warning criteria for inland sites will be higher, and will depend on orographic and other 
influences. Slopes must also contain some antecedent water from either a) at least 1 inch of rain 
in the 24 hours prior to the 6, 12, or 24 hour period, or b) relatively warm rain falling on at least 
1 foot of snow at 1000-foot elevation (i.e. a rain on snow event).  



History of Oregon Landslide Warning System 

Oregon Department of Geology and Mineral Industries Open-File Report O-21-01 9 

2. A lower warning threshold will be used for the Tyee Core area (where studies indicate a higher 
susceptibility to rapidly moving landslides) [italics added] (Figure 5). The Tyee Core Area is found 
in parts of ODF’s 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. 
Coastal rain gauges from Florence to Bandon should be used to evaluate potential precipitation 
in this area. Warnings may be issued after as little as 4 inches of rain in 24 hours at these locations.  

3. Warnings may also be issued if threshold precipitation is deemed likely (but prior to actually 
occurring) during periods of darkness at critical locations (populated areas). There is the special 
concern for periods of darkness as people may be in their most vulnerable condition (sleeping).  

4. During warning periods, a geotechnical specialist will be in an alert mode. If available, the ODF 
staff geotechnical specialist will advise the meteorologist on appropriate precipitation thresholds 
for a warning. The geotechnical specialist will also provide consultation on the warning location 
and concur with the warning language prior to warnings being issued. When the staff geotechnical 
specialist is not available, the appropriate area geotechnical specialist should be consulted.  

 

Figure 5. Map of the Tyee Core Area. 
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In this system, ODF warnings were canceled (terminated) after:  
• The expected heavy rainfall had not materialized and was unlikely to materialize, or;  
• The rainfall had ceased or dropped to light intensity (less than 0.1 inch per hour) for a period of 

over two hours (over the entire warning area).  
 
Generally, ODF System Resources staff supported these activities only during normal working hours, but 
staff were available outside normal working hours during periods when the forecast indicated heavy rain 
was possible (ODF and DOGAMI, 2007). 

3.6   Changing ODF Responsibilities (2008) 

In 2008, ODF announced it was too burdensome to participate in the system at the degree the agency had 
been for 10 years (Jason Hinkle, Geotechnical Specialist, Oregon Department of Forestry, oral 
communication, 2008). At this time, ODF stated it would no longer monitor rainfall thresholds or initiate 
the warning system (interagency communication, 2008). Because this decision by ODF would leave the 
warning system inoperable, the landslide warning system group (initiated by ODF) asked the NWS for 
assistance. Between 2005 and 2008, the landslide warning group developed plans, as delineated in a 
revised charter, to change the way the Oregon Debris Flow Warning System was triggered and organized. 

The NWS agreed to participate by adding landslide and debris flow potential language to flood watch 
statements. The group agreed this new method was not as effective as rainfall threshold monitoring, but 
it was better than disbanding the system. Thus, the new system was to be initiated by the NWS when it 
issued a flood watch. Landslide potential for Oregon was highlighted by NWS by using unique language 
about landslide and debris flow potential in their Flood Watch statements. Data from rainfall gauges 
distributed throughout the coast would no longer be used to determine debris flow warnings (ODF and 
NWS email communication, October 13, 2008). The group also agreed that the Flood Watch was the best 
messaging option to include the landslide language, as Flood Watches are commonly distributed several 
days before the flooding occurs, which gives people time to react before the event. Figure 6 shows an 
example of one of the first warnings issued by NWS. 

Figure 6. Example of a 2008 National Weather Service Flood Watch with landslide warning content. 

FLOOD WATCH 
NATIONAL WEATHER SERVICE PORTLAND OR 
257 PM PST TUE NOV 11 2008 
… 
LANDSLIDES AND DEBRIS FLOWS ARE POSSIBLE DURING THIS FLOOD EVENT. 
PEOPLE...STRUCTURES AND ROADS LOCATED BELOW STEEP SLOPES...IN 
CANYONS AND NEAR THE MOUTHS OF CANYONS MAY BE AT SERIOUS RISK 
FROM RAPIDLY MOVING LANDSLIDES. 

 
The Flood Watch language shown in Figure 6 clarifies that NWS is notifying the public that conditions 

are favorable for debris flow landslides in an area experiencing a Flood Watch (ODF and NWS, email 
communication, October 13, 2008). A Flood Watch classification includes flood watches, flash flood 
watches, and areal flooding watches. The NWS has precise meanings for the different types of flood 
watches and warnings it issues when necessary. Table 1 defines these flood watches (NWS, 2019).  
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Table 1. National Weather Service Flood Watch types and definitions. 

Type of Watch Definition 
Flood Watch Issued to inform the public, cooperating agencies, and other interests that the 

current and/or developing weather pattern is such that there is a potential for 
flooding, more widespread areal flooding, or river flooding. The occurrence of 
flooding is neither certain nor imminent. 

Flash Flood Watch Issued when conditions are favorable for rapidly rising water to pose an 
immediate hazard to life and property [flooding that normally occurs within six 
hours of heavy or intense rainfall]. It does not mean that flash flooding will 
occur, but it is possible. 

Areal Flood Watch Issued to inform public in a general area that flooding is expected [normally 
issued for flooding that develops more gradually, usually from prolonged and 
persistent moderate to heavy rainfall]. Issued 6-48 hours ahead of the event. 

Sources: https://www.weather.gov/bmx/outreach_flw and 
https://www.weather.gov/otx/Watch_Warning_Advisory_Definitions#Flash%20Flood%20Watch   

https://www.weather.gov/bmx/outreach_flw
https://www.weather.gov/otx/Watch_Warning_Advisory_Definitions#Flash%20Flood%20Watch
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4.0   CURRENT LANDSLIDE WARNING SYSTEM IN OREGON 

4.1   Organizations Involved and Information Flow 

The current landslide warning system developed over years with additions and modifications to the 
language and changes to system responsibilities. As of 2019, a notice about the potential for landslides or 
debris flows starts with NWS, by using unique language in their flood watch products. After receiving NWS 
flood watches with landslide language via an RSS feed, DOGAMI posts on its website an alert message 
including a link to the NWS flood watch message, sends out a press release to the affected areas, and 
responds to media inquiries. OEM broadcasts the alert through the Oregon Emergency Response System 
(OERS). ODOT turns on highway warning signs at the appropriate locations and posts alerts on the 
TripCheck website (https://tripcheck.com/) The current process was outlined in a June 2018 DOGAMI 
internal communication document on landslide/debris flow alerts, developed by Bill Burns and then 
DOGAMI Communications Director Ali Hansen. Figure 7 graphically depicts the current communication 
process. 
 

Figure 7. Oregon’s landslide warning communication process and organizations as of 2018.  

  

 
 

https://tripcheck.com/
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4.2   Current System Alert Benefits and Weaknesses 

The purpose of the landslide warning system is to inform people that conditions conducive to landslides 
might exist in the near future. The alert is intended to provide this information before the rainfall period 
so that the warning is useful to persons in affected locations and provides time to prepare for a potential 
emergency period. Figure 7 illustrates the notification process.  

This system has several advantages over the previous ODF-triggered message format, as follows:  
• The alerts are consistently tied to the Flood Watch; therefore, some subjective decision making 

has been removed.  
• NWS alerts cover the entire state, not just the western part of Oregon.  
• NWS alerts are issued 24 hours a day, 365 days a year, and are not limited to normal state 

agency working hours.  
• Connecting the landslide warning to a Flood Watch typically gives a multi-day forecast before a 

potential landslide event.  
• This advanced notice provides time for the alert to be disseminated.  
• This advanced notice provides time for people to become prepared, before the potential 

disaster. 
• NWS alerts have a broader distribution than those that came from ODF, so adjacent states can 

get the warnings (portions of Washington, Oregon, ID, Nevada, California). 
• The NWS Flood Watch identifies specific regions/areas of the state; this allows news releases 

and outreach efforts to focus on specific areas.  
 
Although the system’s structure and flow might appear well defined, it is rare that all parts of the 

landslide warning system procedure are achieved for each event. Some of the current system’s potential 
weaknesses are as follows: 

• It is unclear if the alerts are being disseminated appropriately and reaching the intended people. 
For example, because the landslide potential language is within the flood watch, people who live 
on slopes where landslides most commonly occur may not pay attention to an alert named 
“flood” (Brian Collins, personal commun., 2020). 

• It is unclear if the warnings are influencing response. 
• It is unclear if too many or not enough warnings are happening.  
• It is sometimes unclear that landslides are occurring during flood watch time periods and or 

that landslides are occurring during times when there is no alert. Connecting landslide warnings 
to flood watches could result in missed landslide events where flooding is not expected, for 
example, during short-duration intense precipitation (sometimes referred to as wet 
downbursts) in small areas.  

• No effective communication team, such a collaborative operating group (COG), exists among 
agencies to support the landslide warning system. 

• It is unclear which categories of Flood Watches (flood watch, areal flood watch, and flash flood 
watch) should include the landslide potential language.  

• It is unclear if individual NWS offices (Portland, Medford, Boise) are consistent in including 
debris flow language with issued Flood Watches.  

• The system relies on individual staff at several state agencies. When these staff are not present, 
the system can break down. The system would benefit from internal-department 
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training/knowledge transfer to provide backup staff to run the system during times when the 
primary staff are out of the office. Additional automation would also help with this issue. 

• There is no comprehensive tracking of landslide occurrences.  
• There is a lack of USGS participation. The system would benefit from having the USGS Landslide 

Program as a participant in the Oregon Landslide Warning System. 

4.3   Limited Evaluation of the Current System — Landslides and Warnings 2008–
2018 

To evaluate the effectiveness of the warning system, we counted the number of recorded landslides from 
2008 through 2018 and the corresponding number of NWS Flood Watches with landslide language, and 
DOGAMI news releases (Table 2). These annual estimates show that the years with more recorded 
landslides generally have a greater number of landslide warnings (Flood Watch) while the years with 
fewer recorded landslides generally have fewer flood watches. 
 

Table 2. Landslides, flood watches, and DOGAMI news releases per year from 2008 through 2018.  

Year 

Number of 
Recorded 
Landslides 

Number of 
Flood 

Watches 

Number of 
DOGAMI News 

Releases 
2008* 23 6 2 
2009 84 6 1 

2010 73 7 0 

2011* 85 9 0 
2012* 132 11 6 

2013 53 3 1 

2014 79 6 4 
2015* 35 8 4 

2016 18 8 4 

2017* 115 12 10 
2018 5 5 1 

Total (11 years) 702 81 33 

*Years in which severe winter storm major disaster declarations 
with “landslides” in the title were issued. 

 
 
From 2008 through 2018, FEMA (2020b) issued five major disaster declarations in Oregon that 

specifically referred to landslides in the disaster title (Table 3). These declarations were in years with 
generally larger numbers of landslides, flood watches, and DOGAMI news releases (Table 2). The 2012 
and 2017 declarations referred to notable landslide events. 
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Table 3. FEMA disaster declarations for Oregon 2008–2018 with “landslides” in the title (FEMA, 2020b). 

Category  Title Declaration Incident Period 
Oregon Severe Winter Storm Record and Near Record Snow, 

Landslides, and Mudslides 
DR-1824 December 13–26, 2008 

Oregon Severe Winter Storm Flooding, Mudslides, Landslides, 
and Debris Flows 

DR-1956 January 13–21, 2011 

Oregon Severe Winter Storm Flooding, Landslides, and Mudslides DR-4055 January 17–21, 2012 

Oregon Severe Winter Storms Straight-line Winds, Flooding, 
Landslides, and Mudslides 

DR-4258 December 6–23, 2015 

Oregon Severe Winter Storms Flooding, Landslides, and Mudslides DR-4328 January 7–10, 2017 

 
Although there is not a one-to-one correlation between landslides, warnings, and DOGAMI press 

releases, examining these categories by month reveals some potential inconsistencies. For the 2017 
calendar year we counted the number of recorded landslides, warnings, and DOGAMI press releases per 
month (Figure 8). April and May had landslides but no NWS Flood Watches; August and September had 
Flood Watches but no landslides. Flooding is less common in the late spring (May), so it is not surprising 
that fewer flood watches were issued during this time period, but there were still a few landslides. During 
the summer (August and September), landslides are uncommon, but there can be flash flood watches 
because of thunderstorms, especially in eastern Oregon. It is difficult to identify or record landslides that 
occur in eastern Oregon because of the extremely low populations.  

 

Figure 8. Number of landslides, flood watches, and DOGAMI press releases per month in 2017. 
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5.0   DISCUSSION AND RECOMMENDATIONS 

Based on review and input from OEM, ODOT, NWS, DOGAMI, and members of the Oregon Landslide Risk 
Reduction Team (OLRRT; formed in 2018 to facilitate collaboration in reducing landslide risk in 
Oregon), and which includes the aforementioned agencies and others, we provide the following 
discussion and recommendations for short- and long-term improvements to the Oregon landslide 
warning system.  

5.1   Short-Term Improvements 

Short-term recommendations are for improvements to the current landslide warning system and do not 
involve major overhauls to the system. Most improvements could be accomplished within several years 
and thus are considered short-term. 

5.1.1   Collaborative Operating Group (COG) 
There is no official Collaborative Operating Group (COG) for the Oregon Landslide Warning System. 
Although COGs are generally associated with use of the Integrated Public Alert and Warning System 
(IPAWS), the general features of a COG foster communication, collaboration, and coordination not only 
during the incident response phase, but also regarding incident preparedness. Therefore, we recommend 
formation of a COG for the Oregon Landslide Warning System. After meeting several times during the 
initial phase of the COG, the COG should meet at least once a year. We recommend a representative from 
the USGS Landslide Program be a member of the COG. 

5.1.2   Warning Initiation 
The current Oregon Landslide Warning System alerting procedure is initiated by NWS when and where 
there is a flood watch issued. Again, the rainfall thresholds are no longer used to initiate the alerts. Four 
NWS offices cover Oregon: Portland (NW), Medford (SW), Pendleton (NE), and Boise (East and SE). The 
system was developed in direct coordination with the Portland NWS office and state agencies. 
Consequently, there has been notably less consistency in both the inclusion of landslide warnings and the 
landslide warning language in flood watch statements from the Medford and Boise offices. We recommend 
improved coordination among the four NWS offices and the state agencies. The recommended COG (5.1.1) 
would be the appropriate group to facilitate coordination.  

5.1.3   System Flow Chart 
A flow chart with descriptions for each entity’s duties would be helpful to evaluate and improve the 
system. Therefore, we recommend the creation of a comprehensive flow chart for the Oregon Landslide 
Warning System with anticipated time ranges for each action. The recommended COG would be the 
appropriate group to facilitate flow chart development. The flow chart would include the role of the COG 
and perhaps also the role of OLRRT. 

5.1.4   System Automation 
Although some entities involved in the Oregon Landslide Warning System operate 24 hours a day, 365 
days a year, others do not. Adding automation to the system would reduce staff absence as a limiting factor 
in the timely release of alerts. Items that would benefit from automation include: 

• Minimize the need for the system to rely on individual people. Currently, alerts are monitored 
by staff at DOGAMI through periodic checking on RSS feeds coming from the NWS. Staff at 
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DOGAMI are not available around-the-clock. Consequently, alerts can be missed and no press 
release issued. Press releases attract media attention and result in wider distribution of an 
alert. Automation of this process would assist with missed alerts. 

• The extent of the warning area is sometimes difficult to determine from the text description 
and/or the NWS web map, especially when there are multiple kinds of alerts covering the same 
or overlapping areas. This could be improved through a live web map displaying only the 
extent of flood watches and thus the area with landslide alerts.  

• An interactive landslide alert dashboard should be created. This should include a web map 
displaying the current alerts and areas, combined with information about the alert, the 
landslide hazard, and recommendations for preparation.  

• The ODOT highway “Landslides Possible” flashing signs should be automated (Figure 1). Also, 
the locations of these signs should be evaluated and more placed where needed. 

• The system should use state government-wide or agency-wide alert features (Figure 9) on the 
https://www.oregon.gov website to broadcast alerts of flood watches with landslide language. 
Two types are available: 1) “sticky” banners that appear below the top navigation bar of 
webpages, and 2) entry popups that appear as soon as the landing page has loaded.  

 
The recommended COG would be the appropriate group to facilitate this automation. 

Figure 9. Examples of two types of alert functionality available for Oregon.gov web pages. 1) “sticky” 
alert, a less obtrusive alert that appears on every page of an agency’s website, and 2) an entry popup 
that appears on webpage load.  

 

https://www.oregon.gov/
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5.2   Long-Term Improvements 

Long-term improvement recommendations likely involve in-depth research and major overhauls to the 
system. In Oregon, landslides, more specifically debris flows, are most commonly triggered by relatively 
short duration intense precipitation, prolonged rainfall, or rapid snowmelt (or combinations of these 
three) (NOAA-USGS Debris Flow Task Force, 2005). Because these landslides are related to local weather, 
and therefore are somewhat predictable, the Oregon Landslide Warning System could be improved by 
focusing on these types of precipitation events instead of forecasts of potential river flooding. For example, 
the NWS office in Seattle typically uses special weather statements when issuing landslide alerts. This 
eliminates the problem of landslide alerts being tied to flooding (through Flood Watch statements), where 
there is not always a relationship (Scheevel and others, 2017). However, special weather statements are 
only possible in part because specific thresholds for 1) antecedent precipitation, 2) intensity-duration, 
and 3) another threshold for tracking potential for landslides resulting from cumulative precipitation over 
periods of several days were developed for this region (Rex Baum, USGS, personal communication, 2020).  

The current Oregon alert system relies on an NWS Flood Watch alert to trigger the initiation of the 
landslide warning system. However, a Flood Watch alert can be caused by several different factors that 
may or may not be directly associated with landslides. One example is in the late winter/early spring, 
rivers are commonly flowing near flood stage and small amounts of water added to the system can cause 
flooding. This situation would also trigger a Flood Watch alert by NWS. A landslide alert might be 
inappropriate at this time because this small amount of water (rainfall or snowmelt) may not cause 
landslides. There are also weather events that that would not trigger a landslide alert under the current 
system but should. One example is summer thunderstorms, which can result in flash flooding, a common 
cause of landslides (Figure 8, August and September). These are intense, localized events that might be 
missed by a more regional flood forecast. 

5.2.1   Instruments, Thresholds, and Hazard Mapping 
Methods better suited to a landslide alert system commonly include: 1) antecedent rainfall thresholds, 
2) storm intensity-duration thresholds, and 3) thresholds for potential landslides resulting from 
cumulative precipitation over periods of several days, months, or even years (NOAA-USGS Debris Flow 
Task Force, 2005). The antecedent rainfall threshold is useful because as soils dry out during the summer, 
a significant amount of rainfall is needed to rewet the near surface geologic formations before landslides 
are possible. If this amount of rainfall is exceeded during a short period of time, a landslide alert might be 
appropriate. Once the antecedent threshold is exceeded, storm intensity and duration forecast can be used 
to evaluate the potential for future landslides. Note that in recently burned areas, the processes of rapid 
landslide initiation can be very different; post-fire intensity duration thresholds remain poorly 
understood in western Oregon.  

Another component of an improved landslide alert system in Oregon is hazard mapping. When 
combined with the rainfall forecast, hazard mapping can assist in identifying more specific locations for 
potential landslides within the alert region. Some hazard mapping can be informed/updated in real time 
based on field monitoring devices such as soil moisture content. To better inform locations of potential 
landslides, an automated landslide hazard map should be produced. This map should be displayed online 
and updated with 15-minute intervals as precipitation data are received from the instruments.  

After the thresholds are determined, an array of instrumentation should be installed across Oregon to 
measure rainfall and hillslope hydrological processes related to landslide triggering. This instrument 
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array should be similar to three previously installed by the USGS Landslide Program in Oregon 
(https://www.usgs.gov/natural-hazards/landslide-hazards/science/monitoring-stations?qt-
science_center_objects=0#qt-science_center_objects). Measurements can be collected at 15-minute 
intervals and data are transmitted through telemetry. These data should be monitored, especially in the 
first several years.  

5.2.2   Alert Effectiveness 
As previously mentioned, it is unclear if the warnings are being disseminated appropriately, reaching the 
intended people, and influencing response. A study should be performed to evaluate landslide alert 
effectiveness. This evaluation should be completed by a team of geoscientists and social scientists. This 
study should include recommendations for improvements.  

For a complete description of a potentially improved system see the joint NOAA-USGS Debris-Flow 
Warning System Final Report (NOAA-USGS Debris Flow Task Force, 2005). 
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GOVERNOR RELEASES RECOMMENDATIONS TO ADDRESS 
DANGEROUS DEBRIS AVALANCHES 

Governor John Kitzhaber released recommendations and proposals today to help 
prevent and respond to debris valance slides. Such slides have killed five Oregonians 
during the last winter. 

The Governor’s Debris Avalanche Action Plan sets forth specific recommendations 
and actions to be taken by the State and local governments to reduce the occurrence of 
these slides and reduce the risk to the public when these slides do occur. 

"I firmly believe we can do a better job preventing these slides and protecting 
Oregonians from their effect," said Kitzhaber. "I will work to see that the 
recommendations I make today are implemented so that we are better prepared next 
winter." 

Specifically, Kitzhaber proposed the following actions to be taken by state 
government: 

Oregon Department of Forestry 

• 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. 

• 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. 

• 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. 



Oregon Department of Transportation (ODOT) 

• Assess state highways for public safety hazards from debris avalanches and 
mudflows. 

• Coordinate with the Oregon Department of Forestry (ODF) when timber 
harvest or road construction is planned above and within a certain distance of a 
state highway. The system will provide for timely input and recommendations 
from ODOT to ODF regarding forest road building and timber harvest. 

• Increase road patrols during heavy precipitation periods. 

Oregon Building Codes Division, Department of Consumer and Business 
Services 

• Adopt appropriate portions of the uniform building code and examine ways in 
which structural, drainage and landscaping codes could be modified to reduce 
risk from landslides and to reduce factors that may contribute to landslides in 
developed areas. Appropriate focus should be on foundation standards, slope 
stabilization, and diversion barriers. 

Oregon Department of Land Conservation and Development 

• Review Goal Seven to determine whether it effectively addresses landslides 
and other natural hazards. 

• Develop and distribute model local land use regulations that would restrict 
development in canyons and on debris avalanche fans. 

Oregon Emergency Management Division 

• Make the Governor’s Interagency Hazard Mitigation Team (IHMT) a 
permanent body. Direct the team to establish regular meeting dates and revisit 
its recommendations relating to landslides. 

• Recommend that local governments prepare debris avalanche action plans 
using the state hazard mitigation plan as a guide. The state will help identify 
federal funding for counties to help pay for this work. Encourage coordination 
with the Oregon Department of Geology and Mineral Industries (DOGAMI) for 
assessing geologic hazards. 

• During intense storm events, act as lead agency in coordinating among 
appropriate state agencies on risk from landslides in both rural and urban areas. 

• Coordinate with DOGAMI 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. 



Oregon State University and ODF 

• 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. 

DOGAMI 

• Develop a coordinated public education campaign. Ensure that financial 
resources are available for an effective campaign. 

Governor’s Office 

• Support legislation requiring full disclosure of known landslide history and 
available information on risk during all property transactions 

• Support a thorough discussion of ways to lessen the inherent conflict between 
resource use of steep hazardous ground and residential or other developed uses. 
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Glossary
Landslides are any detached masses of soil, rock and/or debris of sufficient

size to cause damage and which move down a slope or a stream channel.

Rapidly moving landslides usually range in velocity from ten and thirty-five miles per
hour and are difficult or impossible for people to outrun or escape.

Debris flows normally occur when a landslide moves down slope as a semi-fluid mass
scouring or partially scouring soils from the slope along its path, and are typically rapidly
moving and also tend to increase in volume as they scour out the channel.

Debris torrents are debris flows that have entered channels and usually contain much
large woody debris, and move very rapidly.

A debris avalanche is an alternative term, restricted to landslides, for a debris flow or
debris torrent. Debris avalanches usually occur on slopes and outside of a channel.

Slump/earthflows are relatively intact landslides, generally made up mostly of soils,
which move downslope at slow to moderate velocities (a person can normally walk away
from these landslides).

Stream channels are locations formed by running water, and have a defined bed and
banks.

High risk sites (OAR 629-600-100(28)) are specific locations determined by the State
Forester within high risk areas.  A high risk site may include but is not limited to: slopes
greater than 65 percent; steep headwalls; highly dissected land formations; areas
exhibiting frequent high intensity rainfall periods; faulting; slumps; slides; or debris
avalanches.

Headwalls are steep, concave or subtle bowl shaped features common to steep landscapes
where there is insufficient running water to create a stream channel. Headwalls mark the
source area of debris flows.
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Executive Summary
The Joint Interim Task Force on Landslides and Public Safety was established by Senate
Bill (SB) 1211 (1997). SB 1211 charges the task force with “developing a
comprehensive, practicable, and equitable solution to the problem or risks associated with
landslides, to replace sections one through six” of the Act.  This is to be done through a
“problem assessment and risk analysis” process.

• Section 2 of the Act amends ORS 527.610 to 527.770 (Oregon Forest
Practices Act). It gives the State Forester the authority to prohibit timber
harvest or road construction in areas where human life could be at risk from
landslides or debris torrents by denying the approval required for forest
harvest operations.

• Section 4 of the Act amends ORS 810 (Road Authorities (ODOT)). It gives
road authorities the ability to close all roads under the jurisdiction of the road
authority, during extreme storm events, where the road(s) are located in areas
subject to landslides or debris torrents that pose a risk to human life.

• Section 6 of the Act amends ORS 455. Section 6 provides that state agencies
develop and make available general hazard information for construction on
sites that could be affected by landslides or debris torrents in any area that is
located outside of an urban growth boundary. It also directs local building
officials to make this information available to landowners when the landowner
applies for a development permit for any area located outside of an urban
growth boundary.

• This Act is repealed on January 1, 2000.

The results of task force work are to be presented, as official recommended legislation, to
the regular session of the Seventieth Legislative Assembly.

In order to accomplish its charge, the task force identified six objectives:

• Determine the scope of the problem (Scope described as narrative beginning on Page 8);
• Examine land use conflicts (See Legislative Concept (LC) 1451 and Task Force

Recommendations; Page 26 & 29);
• Consider financial impacts to landowners;
• Examine liability issues (See Page 23 and Appendix III);
• Establish a clear statement of public policy on who bears (or shares) responsibility

(for prevention and risk communication) (See LC 1450, 1451, and 1452);
• Determine legislative actions (The Task Force determined that three LC’s and one

recommendation were appropriate. See Legislative Concepts on Page 24 and Rule Making
Recommendations on Page 29).

The task force took four field trips, for the purpose of viewing the affects of landslides
and listening to local testimony:
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• Roseburg/Douglas County (2)
• Portland Metro Area
• Tillamook/Wilson River Highway

These field trips are described as case studies under the “Scope of Landslide-Public
Safety Problem” portion of this report (Page 8).

Invited and public testimony was heard from thirty-seven organizations/private citizens.
Fifty-three written publications, papers and/or statements were submitted (See Appendix II).

Losses: Five people died (in Douglas County) from landslides during 1996. Three others
were injured during these same slides. The loss of life prompted Oregon’s Legislature
and therefore this task force to examine current statutes, administrative rules, and
government practices in an effort to mitigate circumstances under which these deaths and
injuries occurred.

Resolution:

Oregon’s landslide-public safety inquiry focused on four broad questions:

• Hazard Identification: How do we currently identify landslide hazards how can these
efforts be improved?

• Public Education: How do we currently educate the public regarding landslide
hazards and how can we better “get the word out?”

• Hazard Mitigation: What do we currently do to mitigate the landslide hazard and
what can we do better to further mitigation efforts?

• Land Use Conflicts: Is it appropriate to refine Statewide Land Use Goals, the Forest
Practices Act, and/or other relevant statutes to address landslide hazards? Does this
unduly impinge on local land use ordinances?

Results:

The Task Force identified five areas requiring statutory amendment:

1. Amend Oregon’s Forest Practices Act (ORS 527.610 – 527.992) to give the State
Forester the ability to protect public safety.

2. Amend Oregon’s Beach Law (ORS 390) and Oregon’s Removal-Fill Law (ORS 196)
to consolidate overlapping authorities.

3. Consider Oregon’s Zoning Laws (ORS 215.130), to limit restoration or replacement
of structures that have been adversely affected by natural hazards, in known
hazardous areas.

4. Require geotechnical peer review of proposed building site grading plans when
appropriate [for newly created plans].

5. Amend ORS 105.465 (Real Estate Disclosure Law) requiring disclosure of known
natural hazards affecting a property.
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These five areas resulted in three Legislative Concepts (LC 1450, LC 1451, and LC 1452).

The task force also developed one recommendation. This recommendation addresses
LCDC and Land Use Planning Goal 7 (Areas Subject to Natural Hazards and Disasters)1:
The Task Force recommends that LCDC continue their land use planning rule and
revision process for Goal 7 and related natural hazard issues. In carrying out these
processes, LCDC should:

1. Adopt rules requiring local governments to amend their comprehensive plans and
land use regulations to address landslide hazards;

2. Utilize the information and conclusions contained in this report in completing the
review of Statewide Planning Goal 7 (Areas Subject to Natural Hazards and
Disasters) and in adopting any amendments to Goal 7 and/or administrative rules to
implement the goal.

Funding: State agencies identified a need for $1,602,646 associated with LC’s and
recommendations contained in this report. Details of these needs are contained in the
“Funding Requirements/Agency Resources” section of this report (Page 26).

                                               
1 See Page 29 for full recommendation.
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Work Plan Objectives

• Organize.
• Determine scope of the problem.
• Establish clear statements of public policy, including liability issues.
• Examine land use conflicts.
• Determine legislative action.
• Consider financial impacts ( of legislative action).

Table 3 (Organization)
Organization of Task Force and Schedule

Senator Bob Kintigh and Senator Veral Tarno appointed to the task force by Senate President
Adams; Representative Jim Welsh and Representative Cynthia Wooten appointed to the task
force by Speaker of the House Lundquist; Five members appointed by the Governor, following
requirements stipulated in SB 1211.
December 10, 1997: Hector MacPherson moves to nominate Ms. Gail Achterman (attorney with
Stoel Rives, LLP) as Chair of the Joint Interim Task Force on Landslides and Public Safety. In a
roll call vote, all members present vote aye (9-0).  Hearing no objection, motion is carried.
Representative Welsh moves to nominate Senator Bob Kintigh as Vice-Chair.  Hearing no
objection, the motion is carried.

Table 4 (Work Plan Time-Line):
Time-Line

December 10, 1997 (Roseburg) Organizational meeting. Task force determines
that meetings are to be held on the first
Monday of every month.

February 2, 1998 (Salem) Technical overview and comparative law
review.

March 2, 1998 (Portland) Urban landslides tour and state agency
presentations.

April 13, 1998 (Tillamook) Coastal landslides tour, state agency
presentations, and public testimony.

May 4, 1998 (Roseburg) Forested areas landslides tour, presentations,
and public testimony.

June 8, 1998 (Salem) Invited testimony and task force work session.
July 6, 1998 (Salem) Invited testimony, task force work session,

begin evaluation process.
August 3, 1998 (Salem) Evaluation process.
September 8, 1998 (Salem) Discuss legislation for pre-session filing.
October 5, 1998 (Salem) Review and finalize legislation for pre-session

filing (final task force meeting).
November 2, 1998 File task force approved legislation for the

1999 Session.
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Scope of Landslide-Public Safety Problem
In studying the scope of the landslides-public safety question, the task force addressed
several issues including land use planning, forest practices, non-forest area landslides,
insurance, and liability. Each of these issues are presented in subsections below:

Oregon’s geographic diversity results in many areas of the state being subject to land
movement.  Land movement (slides) can be gradual, such as movements associated with
erosion, or they can be rapid, such as debris flows experienced during or subsequent to
extreme storm events.

Generally, slow moving slides are not an imminent threat to human life. Debris flows
(also called mudslides, mudflows, lahars, or debris torrents) move rapidly, often strike
without warning, and can destroy property and take lives. The latter flows generally
occur during periods of intense rainfall or rapid snowmelt and usually start on steep
hillsides as shallow landslides that liquefy and accelerate to speeds that are typically
about 10 mph, but can exceed 35 mph.

The consistency of debris flows range from watery mud to thick, rocky mud that can
carry large items such as boulders, trees, and cars. Debris flows originating from many
different sources can combine in channels where their destructive power may be greatly
increased. When the flows reach canyon mouths or flat ground, the debris may spread
over a broad area, sometimes accumulating in thick deposits that can wreak havoc in
developed areas.  In areas burned by forest and brush fires, a lower threshold of
precipitation may initiate debris flows2.

The task force investigated landslide sites in urban and rural areas of Western Oregon,
including landslide sites in the Umpqua Basin, the West Hills of Portland, coastal erosion
in Tillamook County, and at The Capes near Oceanside. Testimony was received from
subject-matter experts including state agencies, university professors, professional
loggers, and homeowner’s associations. Testimony was also received from general
interests and concerned private citizens regarding landslides and their affects on public
safety.

The task force determined, based on-site visits and testimony, that landslides within the
state occur on a regular basis, due to Oregon’s climate and geology: They are a natural
geologic hazard occurring throughout areas evidencing specific hazard criteria. These
criteria include several factors including, but not limited to, slope steepness, water (soil
saturation level), slope alterations (development), geology and geomorphology,
triggering events, and vegetative cover.  The task force also determined that Oregon’s
landslide-public safety problem encompasses a great deal more than forest practices. The
problem is urban, suburban, and rural.  It affects potentially all lands within Oregon and
all Oregonians.

                                               
2 USGS Fact Sheet 176-97
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Senate Bill (SB) 1211 (1997), and therefore the Joint Interim Task Force on Landslides
and Public Safety, is a product of legislation introduced following catastrophic, fast
moving landslides experienced during 1996.  Three significant storm events occurred in
1996, each causing widespread damage in Western Oregon.  These storms occurred on
February 5-9, November 18-19, and in late December. They produced record rainfall
totals, which triggered debris flows in forested and non-forested, urban, and rural lands.
Each of these events also resulted in a “Major Presidential Disaster Declaration.”3

The November storm event was the most costly in terms of lives lost. The 8.05 inches of
rain4 in the Rock Creek area of Douglas County and 9.84 inches of rain at Highway 38
(MP 13) that fell during the forty-eight hours of November 18 & 19, 1996 resulted in five
deaths.5

Other debris torrents in Western Oregon during 1996 storm events also caused
widespread damage to the natural resource and public infrastructure of the state.  For the
calendar year 1996, according to the Oregon Department of Transportation,
approximately $150 million was spent for landslide related road repair and, according to
the state’s Office of Emergency Management, the three storm events resulted in
$18,653,783 in “Infrastructure Assistance,” impacting 32 of Oregon’s 36 counties.

Subsequent to these storm events, and attributable at least in part to “El 6 land
subsidence (erosion or slow moving land movement) during the past three years has also
occurred in several areas along the Oregon Coast. Specifically, changes in ocean current,
temperature, and tides have led to retreat of existing soil stratas, and therefore have
placed homes and communities along portions of the coast7 in danger.

Statewide Land Use Planning Goals:

Since 1973, Oregon has maintained a strong statewide program for land use planning.
The foundation of that program is a set of nineteen statewide planning goals. The goals
express the state’s policies on land use and on related topics, such as development,
housing, natural resources, and citizen involvement.

Oregon’s statewide land use planning goals are implemented through local
comprehensive planning. State law requires each city and county to have a
comprehensive plan and the zoning and land-division ordinances needed to put the plan
into effect.  These local comprehensive plans must be consistent with statewide planning
goals. The state’s Department of Land Conservation and Development (DLCD) review
plans for such consistency. When the Land Conservation and Development Commission

                                               
3 See ORS 401.
4 See Report on Rock Creek and Highway 38 (MP 13) Debris Flows, Storm Event of November 1996,
Squier Associates, April 8, 1998.
5 Four people perished in the Rock Creek debris torrent event and one person perished in the Highway 38
debris torrent event.  Measurements of Highway 38 site taken from the Elkton 3 SW Climate Station.
6 Deputy State Geologist (DOGAMI): On site briefing at The Capes development, near Oceanside.
7 Re: The Capes Development, which has seen its resident dune creep approximately 400’.
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officially approves a local government’s plan, the plan is said to be “acknowledged”. It
then becomes the controlling document for land use in the area covered by the plan.

Oregon’s land use planning program is therefore a partnership between state and local
governments: Local governments do the planning and administer land use/zoning
regulations. The state develops and adopts administrative rules, requires cities and
counties to plan, sets the standards for local land use plans, and approves those plans. The
resulting mosaic of state-approved local comprehensive plans makes land-use planning
implementation universal throughout Oregon.

Because Oregon’s Statewide Land Use Planning Goals address development in hazardous
areas, land use planning was a key issue before the Task Force. Consistent with its
mission, the committee reviewed Oregon’s statewide planning goals and determined that
five of the nineteen goals relate to its workplan.  The goals and their purposes are:

Goal 4: To conserve forest lands by maintaining the forest land base and to protect the
state’s forest economy by making possible economically efficient forest uses that assure
the continuous growing and harvesting of forest tree species as the leading use on forest
land consistent with sound management of soil, air, water, fish, and wildlife resources
and to provide for recreational opportunities and agriculture.

Goal 5: To protect natural resources and conserve scenic and historic areas and open
spaces.

Goal 7: To protect life and property from natural disasters and hazards.

Goal 17: To conserve, protect, where appropriate, develop and where appropriate restore
the resources and benefits of all coastal shorelands, recognizing their value for protection
and maintenance of water quality, fish and wild-life habitat, water-dependent uses,
economic resources and recreation and aesthetics. The management of these shoreland
areas shall be compatible with the characteristics of the adjacent coastal waters; and

To reduce the hazard to human life and property, and the adverse affects upon water
quality and fish and wildlife habitat, resulting from the use and enjoyment of Oregon’s
coastal shorelands.

Goal 18: To conserve, protect, where appropriate develop, and where appropriate restore
the resources and benefits of coastal beach and dune area; and

To reduce the hazard to human life and property from natural or man-induced actions
associated with these areas.

Planning Goal Relationships

Statewide Planning Goal 4 relates specifically to Oregon’s forest practices. It is also
associated with Goals 5 and 7 in that Oregon’s forests contain natural resources, scenic
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and historic areas and are subject to natural disasters and hazards, of which landslides are
one of them. Goal four therefore compliments Goal Seven.

Statewide Planning Goal 5 speaks to protection and conservation of natural resources,
scenic and historic areas, and open spaces. It relates to Goals 4, 7, 17, and 18 in that it
encompasses all natural, scenic, and historic areas throughout the state, forested and non-
forested, and their preservation.

Goal 7 addresses protection of life and property within Oregon that is subject to natural
disasters/hazards.  It encompasses forested and non-forested, urban and non-urban, as
well as coastal lands. All lands within the state are subject to natural disasters and
hazards.  Landslides are a natural hazard. Therefore Goal 7 is a focal point of this task
force.

Goal 17 addresses conservation, protection and development of coastal shorelands, and,
as with forested and non-forested lands, is subject to natural hazards such as landslides,
resulting from a myriad of causes.  It is therefore related to Goals 5, 7, and 18.  As we
have experienced during the past year and as is evident through geologic investigation,
coastal shorelands are subject to landslides which may be slow moving (creep) or which
are subject to catastrophic failure or debris torrent.

Goal 18 directly addresses coastal beach and dune areas, and the reduction of hazards
associated with these areas. It’s purpose parallels Goal 7 and is directly related to Goal 17

is beach and there are many areas of the coast which are
dunes. Both are subject to landslide action.

Evaluation of Statewide Planning Goal 7:

The Land Conservation and Development Commission (LCDC) is currently evaluating
Statewide Planning Goal 7 (Areas Subject to Natural Hazards and Disasters). As part of
the state’s response to the flood disasters of 1996 and 1997, the Governor issued an
Executive Order directing LCDC to conduct an evaluation of Goal 7. This Goal 7
evaluation is being supported by a grant from the Federal Emergency Management
Agency (FEMA) and is designed to:

• Examine the hazard planning process in Oregon;
• Assess how effectively Goal 7 is being carried out at the local government level;
• Make recommendations on how Goal 7 can be better implemented throughout the

state.

The first step of the Goal 7 evaluation has been finished. This phase involved a consultant
study based on interviews with hazard specialists and a statewide survey of city and
county planning officials. The Goal 7 report was presented to LCDC at its September
1998 meeting. A major question for LCDC will be whether a Goal 7 administrative rule
should be enacted to further guide local government compliance with this goal (Also, refer
to “Rule Making Recommendations”, page 29 of this report).
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DLCD’s evaluation of Goal 7 found that the process of keeping natural hazard
inventories, plan policies, and land use regulations up-to-date is a major task for many
local jurisdictions and may require state agency assistance. Similar information was
presented to the Task Force.

A number of recommendations contained in DLCD’s consultant report support testimony
received by the Task Force and discussions among Task Force members. These include:

• Provisions for technical information and assistance to local government should be
improved;

• State agencies should work to strengthen their communications with local
governments regarding hazard planning;

• State agencies involved in data collection and hazard planning should do more to
coordinate the development and dissemination of information for inventory data;

• More should be done to clarify roles and responsibilities among federal, state, and
local agencies in dealing with natural hazards.

Forest Practices and Landslides:

Many natural landslides are likely to occur within any decade in the mountainous terrain
of Oregon. The majority of landslides occur in direct response to large regional storms,
but the stage for a landslide is set naturally by geologic processes of weathering and
accumulation of geologic debris. Forest-management-caused landslides occur when the
stage for landsliding in response to a large regional storm is further influenced by some
management action. Road building and timber harvesting both may set the stage for
landslides.8  The question therefore is: What is the cause and effect relationship between
landslides and forest practices?

Landslides that evolve into debris torrents have a source area (where the slide originates),
a transport zone (the path of the flow), and a deposition zone (the area where the slide or
torrent terminates).

Sources of slides commonly have steep or concave slopes, a relatively large up-slope
drainage area, and a thin soil profile. Transport zones occur directly down-slope of the
source area and are often high-gradient, first order stream channels. The transport zone is
where debris flows “bulk up” and get significantly larger, due to channel and bank
scouring.  Where debris flows do not have enough energy to transport themselves past a
flow resistance area9, the transport zone is extensively disturbed, but not scoured to
bedrock.

                                               
8 Forest Practices and Landslides, A report prepared for Governor John A. Kitzhaber, by the Forest
Engineering Department, Oregon State University
9 An area where the flow does not have enough energy to reach a terminus point and therefore does not
fully scour a channel, but deposits debris in its wake.



13

The deposition zone of a debris flow is its terminus.  It is where the mass comes to rest.
Depending on the magnitude of the debris flow, the deposition zone may contain large
trees and boulders, or small gravel and vegetation.

Landslide inventory results have shown that at any given time, or for any given storm, the
amount of forest land area involved in landslide scars and torrent tracks is commonly less
than one percent of the total forested land area.10

The immediate effect of debris flows on streams has long been considered to be
catastrophic. Although the short-term effects of landslides upon channels and riparian
vegetation are often regarded as negative, the occurrence of landslides in forested terrain
plays an important role in the long-term dynamics of stream channels and the long-term
presence of high quality fisheries habitat.11

Potential debris slide initiation sites, moderate risk sites that can fail, and high risk sites
are generally identifiable. Site factors that suggest slide potential include geology,
landform, slope steepness, and vegetation.  Landslides in the mountains of Oregon are
triggered primarily by large, high-intensity storms during the late fall and winter.
However, large storms produce more landslides in some regions than in others, and
landslides at some sites and not others. Specific sites and areas that have a high
probability of experiencing a landslide are termed High Risk within the terminology of
Oregon’s forest practices rules. Delineation of High Risk Areas are generally site
specific, involving an area as small as a fraction of an acre to an area as large as a
thousand acres. On the most unstable ground, two or more high risk sites can be nearly
contiguous.

A detailed landslide inventory from the highly dissected mountainous terrain of the
Oregon Coast Range showed that one third to one half of all landslides in this area
originated from headwalls.12 Another study showed that about one quarter of landslides
that reached stream channels during the February 1996 flood originated from headwall
areas in the Cascade study area near Vida, Oregon.13

Site specific characteristics that indicate a greater probability of slope failure include
steep slopes, the presence and size of hollows or depressions that produce groundwater
convergence, a thin soil profile, and certain soil and bedrock types and conditions. High
drainage density which is related to climate, precipitation, bedrock geology, and geologic
history is often found in areas with the highest probability of slope failure within a
region. Locally, there may be other factors including vegetation types that correlate with
slope failure potential.

The landslide inventory range of literature reports that forest roads can increase the
occurrence of landslides. This increase is large enough that considering either erosion

                                               
10 Ketcheson & Froelich, 1978
11 Reeves, et. al. 1995; Bison et. al. 1997
12 See Glossary.
13 ODF, 1997.
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rates or landslide density numbers will lead to this same conclusion. Research results
indicate that forest roads could increase the density of landslides within the road right of
way by several orders of magnitude compared with similar areas of forested terrain.
Because of this knowledge, Oregon forest practices rules have changed management of
roads.  After the 1996 storms, it was determined that, based upon on-site inspection, these
newer management practices significantly reduced slope failure associated with forest
roads.

A second conclusion that can be drawn from literature reviews concerns the effect of
clearcut silviculture on erosion from in-unit debris slides14. Sidle, et. al. (1985) conclude
that clearcut silviculture on steep terrain “…increases soil mass movement rates by 2 to
40 times…” relative to mass movement rates on similar forested terrain. Swanson, et. al.

clearcutting and broadcast burning increase soil movement
by debris slides by two to four times the rate in forested areas for the ten to thirty year
periods of the inventories.” The Ice catalog (Ice, 1985) includes studies that used a wide
array of protocols and that report smaller and larger ratios of clearcut land erosion rate to
forested land erosion rate than are included in the Swanson et. al. statement.

From the perspective of policy on public safety, the Forest Practices and Landslides
Report suggests that statements presented in the above referenced studies and “those
which present simple, broad, general interpretations about landslide density” do not
reflect the complexity of the landslide issue. This could result in unintended results if it is
used to guide public policy.

The range in the effect of timber harvesting on landslide erosion expressed by Sidle,
Swanson, etc. indicates a rather complex relationship, a range in accuracy of landslide
inventory sampling methods, or combinations of the two. “Thus, there is a need to
carefully evaluate existing databases to determine the degree to which variability in the
effect of timber harvesting on landslides is an indication of a truly complex relationship
or varying accuracy from inventories.”

Even so, according to the OSU Forest Engineering Department’s review  (Pyle to Ward
letter, July 1998) of literature, studies, and landslide inventories, it appears as though
clearcutting may contribute to an increased short-term occurrence of landslides relative to
similar forested areas. This increased landslide density occurs on the most landslide-
prone terrain and the increase is manifested primarily during large, landslide producing
storms during the first decade after harvesting.

A set of Best Management Practices (BMPs) has evolved over time in an attempt to
minimize the occurrence of management related debris slides. BMPs include
consideration of alternative silviculture prescriptions and appropriate yarding systems as
well as the concept of root reinforcement.

As stated in ORS 527.630 (Forest Practices Act) “forests make vital contribution to
Oregon by providing jobs, products, tax base and other social and economic benefits, by
                                               
14 Landslides in harvest units that are not associated with roads.
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helping to maintain forest tree species, soil, air, and water resources, and by providing a
habitat for wildlife and aquatic life.  Therefore, it is declared the policy of the State of
Oregon to encourage economically efficient forest practices that assure the continuous
growing and harvesting of forest tree species and the maintenance of forest land for such
purposes as the leading use on privately owned land, consistent with sound management
of soil, water, fish, and wildlife resources and scenic resources within visually sensitive
corridors…”  There are no provisions within the FPA (with the exception of a temporary
provision of SB 1211) which speak to or grant authority for public safety related to forest
practices15.

Since the adoption of forest practice rules, the Board of Forestry has regulated forest
practices to reduce the risk of road and/or harvest related landslides. In the early 1980s,
the Board reviewed existing forest practice rules and processes, substantially modifying
them to mitigate landslide potential by requiring written plans for road construction and
harvest practices on a site-specific basis.  In 1984, geotechnical specialists were hired by
ODF to assist with the design of practices and approval of written plans. In 1988,
monitoring was first conducted to assess the circumstances under which landslides occur.

Case Studies

Rock Creek (Stump Acres) Debris Flows – Storm Event of 1996:

High up in the Rock Creek watershed near Roseburg, a small slide that transformed into a
debris flow occurred in a steep slope headwall. The flow, confined mostly in the channel
of Rock Creek, flowed rapidly downslope in an easterly direction, increasing in volume
as it scoured, plucked, and incorporated soil, rocks, and woody debris in its path. The
debris flow rapidly followed the channel through private and BLM timberlands, entering
a parcel of land called Stump Acres, which contained private residences.

One residence, the Moon residence, was located in the Rock Creek Canyon. Being
directly in the path of the debris flow, the residence was demolished and the occupants
were killed.16 Continuing downslope, the debris torrent covered Hubbard Creek Road
with soil, rocks, and woody debris, and entered Hubbard Creek. From its initiation site to
its terminus, the debris flow traveled approximately 5,500 feet.

Highway 38 (MP 13) Debris Flow

This debris flow originated in a slide on private land, at or close to its boundary with
Elliot State Forest on the south. It occurred in a subtle hollow on a northwest facing steep
hillside slope, near the head of a tributary to an unnamed creek channel, which flowed
northerly toward Highway 38 at MP 13. Entering from the tributary to the main drainage

                                               
15 Oregon Department of Forestry Issue Paper, dated April 10, 1998, submitted as testimony to the Joint
Interim Task Force on Landslides and Public Safety.
16 Four people died in this debris torrent: Sharon and Rick Moon (husband and wife), Sharon Marvin (who
was visiting the Moons), and Ms. Ann Maxwell, who was walking up the driveway to the Moon residence
at the time of the slide. Three others, including two children, were injured.
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channel, it gained size and speed as it flowed, scouring and carrying soil, rock, and debris
in its path. Reaching Highway 38, it crossed the road, covering it with saturated soil and
rock, approximately four feet thick. Continuing across the highway it deposited more soil
and rock on private property, damaging in the process a residence and adjoining
structures, situated on the Umpqua River bank. The flow terminated in the river.  This
debris torrent caused one death when a motorist was pushed into the Umpqua River,
which parallels Highway 38 at this location.

Conditions Common to Both Sites:

• Both initiation sites of these debris flows occurred on clearcut or harvested land;
• Both sites were designated by the Forest Practices Forester as “High Risk17” sites;
• Both initiation sites were logged within nine years of the initiating event18;
• Logging roads at each site were avoided by using full-suspension, one end

suspension, and helicopter logging techniques;
• Both debris torrent events initiated in the Southern Oregon Coast Range geologic unit

known as Tyee Sandstone;
• Both debris torrent events occurred during the November 1996 storm event.

Non-Forested Area Slides

The geology of land formations subject to urban/suburban/coastal landslide is similar to
landslide prone geology in forested land, but not the same.  That is, slopes subject to slide
potential meet similar criteria: Slopes are generally steep, even though landslide slopes
on non-forested lands are less steep; soil formation is weak or can be weakened (as in
saturated loess); a channel for slope movement is available; and there is no control of
water or drainage (ground or stream). Some important differences include:

• Landslides on non-forested lands tend to be slower moving than forested landslides,
but because of development, can do extensive economic damage to public
infrastructures and private holdings;

• They are exacerbated by development and lack of proper subdivision/site drainage
plans;

• They are often related to more drastic drainage and slope alterations than associated
with landslides in forested lands.

Case Studies

Portland Metropolitan Area – Storm Event of February 1996

                                               
17 The High Risk classification is defined within Forest Practice Rule definitions: Steep slope, recent and
old slide areas present, steep headwalls, etc.
18 According to Squier Associates, “the “window” of lowered stability is commonly believed to be up to 12
years. Both debris slide-debris flow events in our (Squier Associates) investigation occurred within this
“probable window” of lowered stability.”
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Associated with the flooding of the storm of February 5-9, 199619, was abundant
landslide activity that crippled the region.  In the Portland Metropolitan Region alone,
approximately 40% of the $10 million in damage resulted from landslides20. The majority
of failures were earth flows and slump earth flows in loess deposits of the West Hills of
Portland. Debris flows were also abundant in the steep-drainage bedrock streams along
the Columbia River.

Over 800 landslides occurred within the Portland Metropolitan Area. In the city of
Portland, 17 homes were completely destroyed (red tagged) and 64 were partially
condemned (yellow tagged). Dr. Scott Burns of Portland State University estimates that
“up to 60% of the damage could have been prevented or at least reduced if humans had
been better prepared.”  Also, according to Dr. Burns, many sites in the Portland area
“have two strikes against them already (geology that is susceptible to landslides and steep
slopes), and that third strike comes when abundant water is not controlled on site.”

The greatest concentration of landslides in Portland was in the West Hills in the wind-
blown loess of the Portland Hills Silt Formation. Over 250 slides were mapped in this
province. The loess varies in thickness from one foot to over 100 feet at the crest of the
Tualatin Mountains. When loess is dry (as in August), it is very strong, but when it is wet
– especially saturated – it loses most of its strength, and slopes fail. Most of the failures
occurred on steep slopes in the loess.

During this same storm event, the most dangerous and devastating slides were debris
flows that developed in bedrock streams along the Columbia River. These debris flows
followed the same paradigm as those occurring in forested areas: They started on shallow
soiled, steep slopes, scoured as they moved through channels, and had a terminus at a
resistance area.

NOTE:  The Dodson slide, the largest debris flow observed in the 1996 storms,
originated in naturally forested slopes in the Columbia River Gorge.

The Capes –

The Capes development, located near Oceanside, is an excellent example of an erosion-
induced landslide, sited on an ancient landslide site (previously undetected).

Tillamook County first approved the development in 1982 on approximately 90 acres
previously zoned as urban density with urban services. This approval remained in place
until the county approved a re-configured 200-unit development proposal in 1991, which
permitted locating structures up to 10 feet from the edge of a 165 foot bluff that slopes at
an average of approximately 33 degrees to the beach.

                                               
19 Landslide and flooding in February 1996, in Portland, is an example of a “rain on snow” event.
20 Environmental, Groundwater, and Engineering Geology: Applications from Oregon, Scott Burns,
Portland State University
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Erosion and slide problems on the bluff fronting The Capes became apparent in
December of 199721 with the advent of El Nino ocean currents and storms from the south.
As of August 1, 1998 no homes had been lost, but four were in imminent danger and
several others are considered vulnerable over time.

The developers of The Capes hired well known and respected experts who provided
detailed assurances that the proposed development was on safe ground, and that all
applicable hazard requirements had been met. These experts included a geotechnical
engineer and the engineering geologist who “literally wrote the book on Northern Oregon
Coast geology.” In addition, the foremost expert on Oregon coastal dune stabilization
assured Tillamook County planners, in a written report, that the site was not a landslide
feature, and that the bluff could further be stabilized by vegetative plantings.

El Nino currents and storms from the south produced an unanticipated change in the
structure of top-soils (sands and silts) where development was sited.  A new water
channel was eroded downward from Sand Lake at the base of the bluff.

Additionally, wave erosion of the bluff (dune) was intensified by extreme changes in
wave action.  The result of these two influences was exposure of an ancient landslide site
and marsh/tree stands carbon-dated to be approximately 30,000 years old at the base of
the dune deposits.  Underlying clays, silts, and sediments provided a slick soil bed over
which a large mass of overlying dune sand slid. As the slide progressed, the steep
headwall surrounding the slide mass, located immediately seaward of part of the first row
of houses grew larger and threatened the stability of the homes.

Insurance

Applicability/Availability in Oregon

All standard insurance homeowners’ policies cover the structure and contents of a home.
Landslide insurance associated with some types of natural hazards is readily available
(e.g. landslides caused by flood, earthquake, volcano eruption, etc.), as an endorsement22

to a standard homeowners’ policy. Also, there is one company, Trinity Universal of
Dallas, Texas that does offer low-cost landslide insurance in Oregon, but this company is
reconsidering the offering23.

Definition

An insurance policy owner would be concerned about coverage for a landslide that
causes damage to land and structure.  Otherwise, there would be no need for insurance.

                                               
21 Summary of The Capes erosion slide taken from written testimony submitted by Vic Affolter, Tillamook
County Development Director and an on-site verbal briefing by Dr. John Beaulieu, Deputy State Geologist.
22 Insurance endorsements are options to general insurance packages that can be purchased at an increased
premium cost for specific perils, including a limited number of natural disaster perils.
23 Letter dated May 13, 1998 from Trinity Universal to Oregon’s Insurance Division (Dick McGavock,
Senior Policy Advisor)
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According to the National Association of Independent Insurers24, “if a home slides down
a hill due to erosion of the land it sat on, an insurer cannot rebuild the home without
rebuilding the land to place it on. Alternatively, sometimes an insured’s home is not
damaged by a slide but the only way to prevent it from being damaged is to repair the
land…” Therefore, when a landslide policy is written, it must specify what it does and
what it does not cover, in terms of replacement values.  This is consistent with how the
term “landslide” is defined in the policy25.

In addition to defining ‘landslide’ for the purpose of insurance coverage, the insurance
industry must determine whether or not the peril is a fortuitous event (accidentally
caused). Landslides are not fortuitous events. They definitively occur in known risk
areas.  Since landslides are non-fortuitous events, insurance for them is either covered by
other natural disaster perils or is offered as an endorsement to a standard policy, at an
increased premium rate (See Footnote #22).

Equitable Availability-Adverse Selection

Homes and land in areas known to be at risk are relatively few, as compared to the
general real estate market place.  Therefore, insurance coverage for this peril cannot be
applied equitably to all policy holders.

Calculations of insurance pool premiums are based upon the likelihood of a loss
occurring (risk) where it is anticipated that only a percentage of  policy holders will
suffer a loss. In order to keep prices affordable for all Oregonians, landowners (i.e. all
policy holders) would have to pay the cost of restoring the land and homes of only a few
(those at risk).  Insurers would therefore be unable to spread the risk among those who
will and will not incur losses. “Adverse selection” would be the result; policyholders that
choose not to live in a landslide prone area would be subsidizing those that do.

Landslide insurance was introduced by Trinity Universal during the company’s initial
expansion into Oregon in 1993. Oregon’s Insurance Division found this coverage to be
“designed to fit over” Trinity’s standard product offering. The company did not intend to
target landslide coverage in Oregon, but were using a product it made available nationally
as a “little or no premium” endorsement.

From 1996 to the present, Trinity Universal has paid claims under its landslide coverage
in Oregon and Idaho. This, coupled with Trinity’s “adverse selection” experience in
Oregon has caused concern within the company, which, in turn, has caused the company
to re-evaluate, “during their next rate review in Oregon, and in all other states,” the
viability of offering landslide coverage in this manner. The company “will likely

                                               
24 Letter dated July 2, 1998 from Trisha M. Connors, Counsel, National Association of Independent
Insurers to Raymond Kelly, Committee Administrator and Richard McGavock, Oregon Insurance Division.
This organization represents 560 property and casualty insurers in Oregon.
25 According to Legislative Counsel, there is no ‘legal’ definition of landslide in Oregon (personal
telephone call on July 10, 1998: staff and L.C. w/ follow-up memorandum)
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discontinue offering the coverage as a “give-away”, but may continue to offer it as a

Mandated Coverage

According to Oregon’s Insurance Division, the Insurance Division Director cannot
mandate landslide insurance or coverage by the insurance industry; The authority to
mandate such coverage would need to be legislated. According to John R. Munro of the
Independent Insurance Agents of Oregon, insurance can be written for any risk26,
including landslides, under a “Surplus Lines” type of insurance (Surplus Lines are
“Lloyds of London” types of policies).The question becomes one of cost as compared to
coverage. In other words, the purchaser of  risk based insurance must weigh the cost of
coverage against the potential return of the coverage, and make a decision as to whether
to purchase the insurance.

California Example

Mandated Pool insurance (also known as “Assigned Risk Pool”), is another option to
mandate landslide coverage in Oregon. Such a pool was required for earthquakes, by the
California Earthquake Authority. With Assigned Risk Pool policies in force, $12.5 billion
in losses were experienced by the insurance industry due to the Northridge Earthquake
and insurance rating agencies demanded that insurers reduce their exposure to
catastrophic losses.  The result was that 95% of voluntary homeowner’s insurance
companies stopped selling new policies in the state and approximately one million
policyholders were threatened with non-renewal of existing policies.

The solution to this problem was to redefine coverage in order to focus post earthquake
recovery on structure and bare necessities, by creation of a tax efficient risk pool to
ensure access to earthquake insurance by consumers, and to cap maximum liability of the
insurance industry.  This type of “mini-policy” covers 100% of the value of the structure;
contents coverage is limited to $5,000; living expenses limited to $1,500; and a 15%
deductible.  This solution was supported by the insurance industry and consumer groups
in California under the following conditions:

• Mandates for carriers and consumers must be voluntary;
• The program must exist in a tax free environment;
• Incentives must attract new capital;
• The Risk Pool must be funded adequately to survive in most cases;
• It must be actuarially sound;
• Program reserves must have the capacity of paying $10.5 billion in claims, pro-rated

for participation;
• Coverage must be capable of covering two Northridge magnitude events, back-to-

back.

                                               
26 Telephone conversation on July 7, 1998…Unusual perils or risks are usually ‘written’ under Surplus
Lines, in the ‘non-admitted market’.
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In order to achieve a program that met the above conditions, the California Earthquake
Authority secured a diversified funding pool which included the sale of risk bonds, a
second reinsurance layer, debt financing, and a line of credit (a consortium of banks led
by Chase).

With this Assigned Risk pool in place, 35% of California homeowners purchased
coverage (85,000 CEA policies). The California initiative described above brought State
Farm, Farmers, and Allstate Insurance back into California’s homeowners insurance
market.

Summary of Insurance Issues

• Landslide insurance coverage is available in Oregon, but only if it is associated with
events that initiate land movement or as an endorsement to standard homeowners
policies, usually under “Surplus Lines”.  Only one company offers landslide coverage
under a general homeowners policy.

• Landowners in need of landslide insurance live in identifiable landslide prone areas.
The number of landowners in these hazardous areas are small as compared to the
general real estate marketplace. “Adverse selection” by the consumer is the result.

• Premiums cannot be applied equitably to all policy holders (see “adverse selection”).
Landowners in the hazardous area pays a high premium or the premium cost is borne
by those who have no need for this type of insurance.

• There is currently no authority for the State’s Insurance Division Director to mandate
landslide insurance coverage in Oregon. This authority would need to be legislated.

• California has established an “Assigned Risk Pool”, which is voluntary, is funded
through various mechanisms, and is administered by the California Earthquake
Authority. Similar coverage would need to be legislated in Oregon.

• The insurance industry in Oregon is reluctant to participate in a mandated program.
Negotiations with industry representatives would need to occur in order to ensure
success of such a proposal.27

No action by the Task Force was taken regarding insurance.

Liability

No Oregon statute imposes liability on landowners for damage caused by landslides
originating on their land that does not result from the landowner’s activity (“Act of

                                               
27 Staff conversations (in person and telephonic) with industry/association representatives and letters
received by staff from these same representatives.
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God”)28, nor has there been a case decided in Oregon involving landslides directly caused
by logging29.

However, there have been extensive case proceedings deciding issues of liability, torts,
and takings as they relate to landslides in Oregon. These case proceedings are
summarized in Appendix III.

The Task Force discussed the issue of liability, as it related to their charge and
determined that the courts were best equipped to deal with this issue. The Task Force
therefore determined that legislative action or recommendation should not be taken
relative to statutory assignment of liability.

Summary of Landslide-Public Safety Study

As evidenced in written and verbal testimony, as well as a myriad of geologic literature,
land movement is a naturally occurring phenomena that affects all regions of the earth. It
begins with the theories of plate tectonics30 and ground faults, advancing to soil
movements or disturbances associated with geologic structures.

Oregon’s geology, like other diverse geologic regions, is subject to land movement in
many forms. Earthquakes along tectonic and ground faults uplift, subside, or shift the
ground laterally. Volcanoes erupt and shift matter by spewing materials and causing
lava/mudflows. Extreme storms or the combination of storms and snow-melt cause
landslides which can turn into debris torrents. The natural processes of erosion can strip
top-soils, exposing underlying bedrock or ancient land-forms.

Landslides are a sub-set of earth movement upon geologic structures; they occur
naturally, usually under a given set of criteria. The charge of this task force was to
identify a way or ways to protect the public from these naturally occurring events.  In
order to accomplish this task, the task force endeavored to understand the causes
landslides and debris torrents, as well as look for ways to mitigate the effects of these
events.

Testimony has shown us that human intervention can exacerbate the occurrence and
affects of landslides, even though there are differences of opinion within the scientific
community as to how much and at what point intervention affects natural processes.
Even so, each occurrence of a landslide has the potential of causing loss: loss of natural
resources, loss of wildlife habitat, destruction of migratory fish streams, loss of local,
regional, and state economic bases, and loss of human life.
                                               
28 April 1, 1998 Memorandum from Mark N. Salvo, Brent R. Edwards, Ralph O. Bloemers (Willamette
University Law Students) to the 69th Legislative Assembly Joint Interim Task Force on Landslides &
Public Safety. Reference: Landowner liability, State Liability, Taking Implications.
29 See Memorandum referenced in Footnote #28 for full explanation/analysis of landowner liability, state
liability, and takings issues as they relate to task force proceedings. The recent case of Marvin v. Champion
International et. al. was settled out of court on October 6, 1998.
30 Theory that the earth’s crust is divided into plates that continuously shift, bringing continents closer
together or moving them further apart.
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In researching Oregon’s response to the landslide issue, the Task Force asked for
recommendations from nine state agencies. Each of these agencies produced landslide
issue papers and recommendations, which were submitted to the task force as written
testimony. These issue papers spell out what role the specific agency plays in the
landslide-public safety arena, what the agency is currently doing within this arena, and
what recommendations the agency has regarding enhancement or modification of current
efforts and existing statutes regarding landslides and public safety.  A summary of these
issue papers is found in Appendix IV.

SB 1211 (1997) passed as a result of devastating landslides during November of 1996,
when five Oregonians perished as a result of landslides in Douglas County.31 During this
same year, the State spent millions of dollars on infrastructure repair as a result of
landslides precipitated by heavy rains and floods. In fact, Oregonians were provided with
$217,031,349 in Federal government assistance during 1996/9732. The Task Force
therefore has determined that the issue of landslides and public safety is important and
should be addressed through land-use planning efforts and legislative initiatives.

                                               
31 Four people (Ann Maxwell, Sharon Marvin, Sue Moon, and Rick Moon) perished during the Rock
Creek-Stump Acres slide. Another slide, at Hwy 39, MP 13 killed one woman and injured two others
during the same time frame.
32 According to Oregon Office of Emergency Management data, three “Presidential Disaster Declarations”
were declared in Oregon between February 1996 and January 1997. Federal Emergency Management
Agency (FEMA) program dollars to Oregonians include Mission Assignments (initial disaster response),
Public Infrastructure Assistance, Human Services/Individual Assistance, Hazard Mitigation Grants,
National Flood Insurance Claims, and Small Business Administration Loans.
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Legislative ConceptsLegislative Concepts
Five areas of interest resulted from task force deliberations:

1. Amend Oregon’s Forest Practices Act: The Oregon Forest Practices Act (ORS
527.610 to ORS 527.992, amended by Section 1, Chapter 530, Oregon Laws 1997
and Sections 2, 7, and 8, Chapter 565 Oregon Laws 1997)  does not set out a
definitive policy regarding forest practices and landslides, shared responsibilities for
mitigating landslide affects, or responsibility for public safety as it relates to mass
movement of land within Oregon’s forested areas.

The task force proposes to create a policy statement on landslides that sets out the
state’s policy, including identification of shared responsibility concepts. It also
proposes establishing authority for the Board of Forestry to be able to consider and
react to public safety, and write rules and regulations to carry out these new
responsibilities.

2. Consolidate authority under ORS 390 and ORS 196: Current regulatory authority
for Oregon’s Beach Law (ORS 390.605-390.770) and Removal-Fill Law (ORS
196.800-196.990) rest with two state agencies: The Division of State Lands and the
Oregon Parks & Recreation Division. The task force proposes regulatory processes
and authorities be consolidated, while maintaining a requirement for review and
advisory technical expertise by an appropriate agency.

3. Amend Oregon’s Zoning Laws: ORS 215.130(5)(6), states that a county shall not
place conditions upon the continuation or alteration of a use (a structure), except as
provided for under ORS 215.215 (non-farm use within an exclusive farm use zone).
Restoration or replacement (of a structure) may be permitted when the “restoration is
made necessary by fire, other casualty, or natural disaster”.  The task force proposes
placing limits on the restoration or replacement of structures which were in harm’s
way and would remain at risk if restored or reconstructed in the same location.

4. Geotechnical Peer Review: In order to ensure professional agreement on
geotechnical report methodology within the scientific community, peer review of
reports and plans is necessary.  The task force proposes to make geotechnical report
peer review, for newly created plans, for selected structures, a requirement.

5. Real Estate Disclosure:  Current real estate disclosure laws do not mandate property
owner/purchaser notification of  natural hazards or prior known hazardous
phenomena affecting a parcel. The task force proposes to amend ORS 105.465,
revising the current disclosure law, making it known whether or not the seller has
any knowledge of any prior natural hazards affecting the property in question.
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The above resulted in three draft Legislative Concepts (LC):

LC 1450: Transfers administration of fill and removal permits for portions of ocean shore
from Division of State Lands to State parks and Recreation Department. Establishes
procedures, including process for appeal of order on permit. Establishes application fee to
pay for administrative costs of issuing improvement permits. Allows injunction and civil
or criminal penalty for violation of improvement permit requirements.

LC 1451: Establishes policy for protection of public from landslide hazards. Directs
agencies to implement specific responsibilities related to protecting public from
landslides. Appropriates monies to state agencies to implement responsibilities related to
landslides.

LC 1452: Requires seller to disclose information on geotechnical hazards that affect
property at the time of sale or transfer.
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Funding Requirements/Agency Resources
The Task Force recommends that the Legislative Assembly provide resources to enable
state agencies to carry out proposed statutory requirements and recommendations
contained in this report.  Following is a break-down, by Legislative Concept, of funding
requirements identified by affected agencies. These requirements include budget
packages submitted to the Governor for approval:

LC 1450:

• Decrease the Division of State Lands’ (DSL) budget consistent with consolidation.
Transfer funds previously available to DSL under this program to the Oregon Parks
and Recreation Department and consider providing funds to DOGAMI in support of
technical assistance efforts.

LC 1451:

• Department of Forestry (ODF): Public safety considerations are not currently funded
under the ODF budget. Charlie Stone, Assistant State Forester, has identified 2 new
positions to provide forest practices advice to local government and to review forestry
plans (1 position for Northwest Oregon and 1 position for Southwest Oregon) and 1.5
geotechnical positions (3.5 half FTE total) in support of this LC. First biennium fiscal
estimated impact is $480,000.  Approximately $70,000 less will be needed for
following biennia.

• Department of Land Conservation and Development (DLCD): This draft legislation
requires LCDC to develop and implement landslide rules consistent with Goal 7, to
improve the adequacy of site-specific geotechnical reports, and to review evaluations
regarding geologic hazards. The agency estimates a fiscal impact of $161,813 for the
1999-2001 biennium.  This reflects the cost of an FTE to provide technical assistance
to local government on natural hazards, including landslide, to coordinate hazard
planning issues between state agencies and local governments and to guide the Goal 7
rulemaking process.  The Department is also seeking $200,000 to help local
governments address new rule requirements for landslide hazards.

• Department of Geology and Mineral Industries (DOGAMI): This LC stipulates that
DOGAMI provide technical assistance to local governments and map landslide
hazard areas. DOGAMI has submitted two decision packages to the Governor, for
inclusion in the Governor’s budget.  One package requests $247,746 for the agency to
address and work on geology and education related to landslides and forestlands.  The
other package is a $513,087 request for the agency to work on coastal protection.
Each decision package also contains criteria for mapping of geology, integrating
hazard maps with geographic information systems (GIS) for use in identifying and
mitigating hazards.
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• The Department of Transportation (ODOT) is required to warn motorists of landslide
hazards under this draft legislation. Through testimony, the agency identified a need
to fund signage in support of this requirement. The Department could not estimate a
fiscal impact.

• The Building Codes Division (BCD) is required to write rules establishing site-
grading practices under this LC. The agency will need funds to support the rule
making process.

LC 1452: No funding required.
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Draft Legislation

Published under separate cover as Legislative Concepts (LC)1450, 1451, and 1452.
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Rule Making Recommendations

Direction to LCDC for Goal 7 Rule Making and Agency Resources

LCDC Goal 7 Rulemaking:

The Task Force recommends that the LCDC begin rulemaking during the 1999-2001
biennium to protect people and development from landslide hazards. Based on the
outcome of its evaluation of Goal 7, LCDC should consider integrating its landslide rules
into a broader effort to enact amendments to Goal 7 and/or adopt a Goal 7 administrative
rule.

The Task Force further recommends that, as a part of this process of adopting and
implementing LCDC’s landslide rules, DLCD and other affected agencies should:

1. Prepare information and examples of model landslide mitigation policies, land use
regulations, and other tools for local governments to use in addressing landslide
hazards.

2. Assist local governments, particularly those communities with limited planning
resources, in utilizing updated landslide inventory information and incorporating this
material into comprehensive plans and land use regulations to provide for the
characterization of the landslide hazard and reasonably provide for the reduction of
landslide risk within proposed development areas.

3. Provide landslide information to local jurisdictions for use in updating local land use
plans and in making land use decisions. To the extent possible, such information from
state agencies shall be provided in a timely, coordinated manner, at a scale usable by
local planning officials.

4. Consider public reporting and peer review of geotechnical reports required by local
landslide development regulations.

5. Help local jurisdictions avoid potential taking claims arising from the enactment and
implementation of local landslide regulations by emphasizing public safety and
employing alternative ways of mitigating the effects of such hazards.

6. Consider severe hazard areas where development prohibition should be considered
and addressed in rules.
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Appendix I

Task Force Meeting Summaries

December 10, 1997 Organizational Meeting: The task force met for the first time in
Roseburg for organizational purposes and to review background materials on debris
flows.  SB 1211 (1997) created the task force and charged the group with utilizing a
problem assessment and risk analysis process to develop possible solutions to the
problems associated with landslides. The legislation also requires the task force to
recommend policy changes regarding the authority of the State Forester to prohibit timber
harvests or road building that may pose a landslide risk to public safety, and the authority
of the road authority to close roads during extreme storm events.  The task force will also
need to propose measures for educating the public on the risks and hazards associated
with landslides.

As required by the legislation, the task force elected a tenth member from the public who
shall serve as a chairperson of the task force.  The task force unanimously selected Gail
Achterman, who is an attorney with Stoel Rives, LLP. Ms. Achterman was formerly the
natural resources advisor to former Governor Neil Goldschmidt.

Charlie Stone, Forest Practices Director, Oregon Department of Forestry (ODF)
presented the task force with background on SB 1211. In addition, Mr. Stone offered
general information regarding landslides. Mr. Stone discussed the November 1996 storm
event that resulted in the loss of human life, in large part, due to landslides. Mr. Stone
discussed the ODF voluntary deferment program and the mandatory deferment that is
authorized by SB 1211. Most landowners are in compliance with forest practices that
attempt to minimize landslides, but several policy questions will need to be addressed by
the task force including the following: the appropriate level of state response for landslide
mitigation on forest and non-forest lands, establishing responsibility for preventing harm
from landslides, direct actions to carry out responsibilities, examining land use conflicts
related to resource use and residential use, considering the financial impact on
landowners, and establishing liability for damages from landslides.

The task force toured several landslide sites in near the Roseburg area. The task force
plans to meet February 2, March 2, and April 6, 1998. The location of the meetings has
yet to be determined.

February 2, 1998: The task force met in Salem to listen to technical presentations on
landslides from the Department of Forestry (ODF) and the Department of Geology and
Mineral Industries (DOGAMI). The technical presentations focused on the historical
background of landslides in Oregon, the major factors affecting the occurrence of
landslides, geology most susceptible to landslide occurrence, risks to public safety, and
risk management.
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Chris Crean, Legislative Counsel, discussed landslide laws in other states. Oregon
appears to be out in front of legislation focusing on landslides. The State of Washington
is the only other state with any type of significant landslide laws. Washington requires
landslide hazard mapping and allows the public to comment on the proposed maps.
Liability from landslides is absolved from the state under Washington law. Owners in
Washington can undertake landslide mitigation measures, allowing the state to certify
mitigation. With state certification, a Washington can be absolved from liability.

The task force then worked on finalizing the work plan. The task force focused on the
following objectives and project phases:

Objectives:

1. Determine the scope of the problem based on an assessment of the hazard and
risks of exposure to personal injury or death as a result of landslides, both rural
and urban.

2. Establish clear statements of public policy on who bears (or shares) the
responsibility for preventing harm from landslides, and communicate to the public
risks associated with landslides.

3. Examine land use conflicts related to landslides, resource production, and other
uses.

4. Determine legislative actions, if appropriate, to prevent harm from landslides.
5. Consider financial impacts to landowners affected by changes in public policy

and prescribe appropriate remedies.
6. Establish clear statements of public policy of who bears (or shares) liability, if

any, for damages from landslides and/or actions affecting landslide occurrence.

Project Phases:

1. Organization of task force.
2. Education of task force, including public testimony and review of white papers

from agencies on their landslide related roles and responsibilities.
3. Develop and evaluate options.
4. Prepare and propose legislation.

The task force then opened up the meeting to public comment.

March 2, 1998: The task force met in Portland to discuss and view urban landslides and
to listen to various agency briefs on landslides.

Dr. Scott Burns, Portland State University (PSU), presented findings on an urban
landslide study conducted by PSU and funded by METRO. Burns discussed his
Landslide Hazards in Oregon reports, which outlines geological conditions and landslide
occurrences throughout the different geographical regions of Oregon. Burns explained
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that the METRO study was mapping landslide occurrences in the Portland metropolitan
area.

The task force toured a selection of Portland landslide sites. Stops included a large
earthflow at Cornell and Thompson Streets; an earthflow repair by gabion wall on
Skyline Drive; the Pittock Mansion earthflow on Monta Vista Street; Portland’s Rose
Garden; the Portland Zoo; a Canyon Road earthflow repaired with rock buttress and rock
fill; and an unrepaired earthflow on Sylvan Street.

The afternoon was dedicated to a series of reports by state agencies on their roles in
landslides and public safety, including suggestions for improvements.

Tom Lulay and Charlie Sciscione from the Oregon Department of Transportation
(ODOT), discussed the agency’s responsibility to reopen highways closed by landslides
or floods. ODOT spent over $50 million to reopen highways after the 1996 floods. The
task force voiced concerns regarding ODOT’s use of variable message signs and
temporary disposal sites during storm events.

Jim Knight from the Department of Land Conservation and Development (DLCD)
described the agency’s authority and obligations under ORS Chapter 197 and statewide
Land Use Planning Goals 7,17, and 18. DLCD requires local governments to address
geologically unstable areas as part of their land use planning responsibilities, and has no
authority to apply goals directly.

Dennis Sigrist from the Office of Emergency Management (OEM) described its public
education materials, debris flow mapping, debris flow warning system efforts, and their
relationship with the Federal Emergency Management Agency (FEMA). FEMA’s
emphasis is turning to mitigation and prevention instead of structural controls, pointing
out real estate disclosure laws in other states.

Steve Purchase from the Division of State Lands (DSL) described agency responsibilities
and authority under Oregon’s Removal-Fill Law, which requires permits for most
waterway alterations, including dredging, protecting or repairing stream banks, and
filling wetlands. DSL is also represented on the Interagency Hazard Mitigation team.

Peggy Collins from the Building Codes Division described agency responsibility for
adopting and administering state building codes that apply to both state and local
jurisdictions. With regard to landslides, drainage problems are of particular concern.

April 13, 1998: The task force met in Tillamook to view landslide sites at The Capes
development and along the Wilson River, as well as to listen to various briefs in response
to four questions asked of state agencies during the March task force meeting in Portland.

After calling the meeting to order and introducing Ray Kelly, the Task Force’s new
Committee Administrator, Ms. Gail Achterman, Chair, called on Mr. Vic Affolter,
Tillamook County Planning Director and Mr. Mark Labhart, Tillamook District Forester,
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Oregon Department of Forestry (ODF) to brief task force members on the day’s tour
events.

Tour of The Capes development
The task force received an on-site explanation of the current geologic phenomena
affecting The Capes from Dr. John Beaulieu, Deputy State Geologist, Department of
Geology and Mineral Industries (DOGAMI). The task force then proceeded to beach-
level to view the slide site from the ground, again receiving an explanation of present
geology, relating the beachfront erosion to the slide.

Tour of Landslide Sites along the Wilson River
The task force drove up Oregon Highway 6 along the Wilson River to view various
landslide sites. Stops included the Mills Bridge landslide which was attributable to
numerous violations of the Forest Practices Act; the Trailer House slide of 1996 resulting
from a thirteen year old timber stand earth flow; the Wilson River slide, approximately
seven miles east of Tillamook, which was a result of the 1964 flood (material deposited
forty feet high on Highway 6); and an old growth landslide which occurred during the
1996 flood. The task force received technical explanations of slide causes from Mr. Mark
Labhart and Mr. Keith Mills, also of ODF, at each slide site.

The afternoon was dedicated to a series of presentations from state agencies, resulting in
a series of recommendations for the task force/legislative consideration.

Mr. Mills presented a short explanation and update of the Governor’s Interagency Debris
Flow Team efforts, centering on state agency activities to coordinate actions within the
group. Mr. Mills also reviewed the group’s “Recommendations to Address Dangerous
Debris Avalanches,” dated March 4, 1997.

Dr. Beaulieu explained the role of DOGAMI as it relates to landslide and debris flow
issues. Dr. Beaulieu presented five recommendations for task force/legislative
consideration.

Mr. Charlie Stone (ODF) and Mr. Mills presented a Department of Forestry issue paper,
dated April 10, 1998, regarding their agency’s role relative to landslides and public
safety. Eight recommendations resulted from this issue paper.

Ms. Emily Toby, representing the Oregon Sea Grant, presented that group’s publication
titled “Improving Natural hazards Management on the Oregon Coast: Recommendations
of the Coastal Natural Hazards Policy Working Group,” dated 1994, and asked that these
recommendations be considered for legislation.

The task force will summarize and evaluate all recommended requests for legislative
consideration.

Mr. James Bela, founder of Oregon Earthquake Awareness, demonstrated how he
believes earthquakes will precipitate landslides on the Oregon Coast.
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May 4, 1998: The Task Force met in Roseburg to visit a landslide site at Rock
Creek/Hubbard Creek (four people lost their lives and one person was injured at this site
as a result of a debris torrent (landslide) in November 1996), to receive a report on
liability as it relates to landslides (prepared at the request of the task force), to hear public
testimony, and to finalize the task force work plan.

Upon arrival at the tour/debris torrent site, task force members received a general briefing
and informational material from Gordon Marvin (Hubbard Creek resident) and his
attorney, Art Johnson.  Keith Mills of the Department of Forestry provided information
regarding specifics of the clearcut area above Hubbard Creek.  John Beaulieu, Oregon
Deputy State Geologist, explained general geologic nuances of the debris torrent area.

The task force walked to the site of Rick and Sue Moon’s house, which had been
obliterated by the November 18, 1996 landslide.  Debris torrent information provided
earlier was explained from this point of reference.

Brent Edwards and Ralph Bloemers presented a paper they and fellow Willamette
University law student Mark Salvo wrote, titled Landowner Liability, State Liability, and
Taking Implications.  The paper was written at the request of the task force Chair, Gail
Achterman.

Public testimony followed.  Approximately seventeen members of the public provided
testimony regarding landslides and forest practices.

Prior to adjoining, the task force completed its work plan.

June 9, 1998: Dick McGavock, Senior Policy Advisor for the state’s Insurance Division,
responded to a task force request as to availability of landslide insurance for Oregonians,
whether the state’s Insurance Division is authorized to mandate coverage, and if a state
managed insurance pool could be a viable option for Oregonians.

Mr. McGavock advised the task force that, according to the Western Insurance
Information Service and the Surplus Lines Association of Oregon, landslide insurance is
available in Oregon, with exceptions (as noted in written testimony).  Mr. McGavock
advised the task force that neither general powers under ORS 731.236 nor additional
powers provided by the Insurance Code or by other law authorize the division to mandate
the offering of landslide insurance in Oregon.  Mr. McGavock also advised the task force
that there are basically two landslide insurance options: a risk pool or mandated coverage.
Each option would require a change in current statutory language.

Matt Brunengo, Washington Department of Forestry Geologist, responded to a task force
invitation to explain Washington’s perspective(s) on forest practices and slope stability,
related takings issues, and the Washington Department of Natural Resources forest
harvest application processing steps.  Mr. Brunengo explained that a key difference
between Oregon and Washington is that Washington has a State Environmental Policy
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Act (SEPA 1971), modeled after the National Environmental Policy Act (NEPA).
Oregon has no equivalent legislation.  Mr. Brunengo presented the development
chronology of Washington’s Forest Practices Act, as it emerged from their SEPA. He
further explained the SEPA and its decision/appeal process.

Ms. Gail Achterman, Chair, reviewed two working papers (drafted by staff) with task
force members. Based on the review and member consensus, staff was directed to begin
formulation of a final report containing pros and cons of potential task force actions.  The
draft will be available for review at the next task force meeting. The next meeting is
scheduled for July 6, 1998, 8:30 am, in Hearing Room A.

July 6, 1998: Meeting cancelled at the request of membership.

August 3, 1998: Dallas Hemphill and Ron Stuntzner of Logging Engineering
International proposed the following forest practices rule for committee consideration:
“Any road constructed on a high risk site shall be built according to a design prepared by
or under the supervision of a registered professional engineer. Any logging within a high
risk site shall be conducted according to a plan prepared by or under the supervision of a
registered professional engineer.” Witnesses claim advantages of the proposed rule are:
1) Greater confidence that risks have been eliminated; 2) Reduced need for state
oversight; 3) Reduction of liability on the part of the timber owner, through having
performed due diligence; 4) Reduced pressure to withdraw land from timber production.
The presentation was followed by extensive questions from task force members.

Michael Long of the Oregon Board of Geologists (OBG) discussed roles and
responsibilities of the OBG, standards and practices of OBG members, OBG examination
procedures, and guidelines for preparing geologic reports in Oregon.

Mic Alexander of the Oregon Trial Lawyers Association (OTLA) testified regarding
immunizing liability, “abnormally dangerous” activities, absence of negligence, and
discretionary immunity for landslide hazards.  The OTLA does not support immunizing
liability because of potential litigation.

Ted Lorensen, Forest Practices Policy Unit Manager, Oregon Department of Forestry
(ODF) and Keith Mills, ODF Geotechnical Engineer provided an update on ODF
Memorandum of Agreement (MOA) Committee issues/work. Six working principles and
eight action items are being addressed by the MOA Committee.  Contact Ted Larson of
ODF for a detailed list of these items.

Statements of Note/Discussion related to forest practices: 1) A statutory definition of
“shallow rapid landslides” needs to be developed; the first point of business is to create
definitions to develop policy around. 2) ODF feel that the decision to extend authority
ODF now has to cut logging off entirely in some very high risk sites is a decision
appropriate for the Board of Forestry to make, given that the Forest Practices Act is
amended to give the Board public safety authority. 3) Forty-three forestry operations
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have been denied as of June of this year. It is speculated (by ODF) that possibly three
times as many have been discouraged by the structure of the current regulation.

Myra Lee, Director, Oregon Office of Emergency Management (OEM), provided
testimony on OEM’s public education efforts. OEM has helped establish an Emergency
Management Associates Degree program at Clackamas Community College. The agency
distributes public education materials before a disaster occurs. They are also active in
FEMA’s Project Impact initiative. According to OEM, the “missing pieces” in preparing
for disasters at the state level include a better education process (regarding emergency
management) for legislators and an understanding of hazards and processes involved.

Brian Boe and Jim Markee, representing the National Association of Independent
Insurers (NAII), testified on the proposal to require mandated insurance coverage. Issues
discussed include: Public policy implications of mandating landslide insurance; the
Northridge, California earthquake insurance experience; and what other states have done
in this area.  No other states have mandated landslide insurance. Consistent with previous
testimony heard by the task force, Mr. Boe stated that a surplus lines carrier (Lloyds of
London, etc.) can write landslide insurance for Oregonians.

Jerry Schmidt and Andrea Bushnell of the Oregon Association of Realtors (OAR)
discussed current real estate disclosure requirements under ORS 105.465: 1) Disclosure is
only required if there is a structure on the property; 2) Seller’s disclosure and disclaimer
of property are included in current paperwork, at the end of the transaction process, but
realtor disclosure is not; 3) Common law duty: If an owner is aware the property has a
history of landslide, that history must be disclosed; 4) The property owner has primary
duty to disclose. However, if the realtor knew or should have known of the defect, that
fact may raised; OAR does not support changing the existing real estate disclosure law.

Legislative Concepts Resulting from Task Force Discussion: Current regulatory
authority for Oregon’s Beach Law (ORS 390.605-390.770) and Removal-Fill Law (ORS
196.800-196.990) rest with two state agencies: The Division of State Lands and the
Oregon Parks & Recreation Division.  Vice-Chair Kintigh asked that legislation
consolidating regulatory authority be drafted (for task force review) to give sole authority
to the Oregon Parks and Recreation Division and that this draft legislation require
technical expertise (review and advisory) by the appropriate state agency, conditional to
permit approval.

Charlie Stone, Assistant State Forester, stated that ODF would like to add 2 new positions
to provide forest practices advice to local governments and to review forestry plans (1
position for Northwestern Oregon and 1 for Southwestern Oregon) and 1.5 geotechnical
assistant positions (3.5 FTE). Total first biennium fiscal request would be approximately
$480,000; approximately $70,000 less for following biennia. ODF is preparing proposals
for these new positions.

ODF believes that the task force should create a policy statement on landslides that sets
out the state’s policy, including identification of shared responsibilities concepts. ODF
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also believes, if the task force finds it appropriate, the Forest Practices Act should be
amended to establish authority for the Board of Forestry to be able to consider and react
to public safety as it relates to the mass movement of land. This amendment should
enable the Board to write rules and regulations to carry out the state’s “official position”.

The Committee Administrator will work with Legislative Counsel, as directed by the task
force Vice-Chair, to draft legislation (for task force review) amending ORS 215.130 (5)
and/or (6), which deals with restoration or replacement of structures destroyed by “fire,
other casualty or natural disaster”, in order to place limits on replacing non-conforming
uses in hazardous areas.

At the direction of the task force Vice-Chair, the task force requested development of
draft legislation requiring geotechnical report peer review, for newly created forestry
plans.

The Vice-Chair asked that a recommendation be made, by the task force, for DLCD to
continue their land use planning rule and revision process.

The task force Vice-Chair directed that legislation be drafted (for task force review)
which adds a line to the current disclosure law (ORS 105.465), making it known whether
or not the seller has any knowledge of any prior natural hazards affecting the property in
question.

The task force indicated that it does not support addressing the insurance issue further.

Next meeting scheduled for Tuesday, September 8, at 9:00 AM in Hearing Room A.

September 8, 1998: The purpose of this meeting was to review the Task Force draft final
report and three Legislative Concepts (LC), incorporating changes as recommended by
task force members.

Staff was directed to add two new sections to the final report: A section on funding
requirements/agency resources and a section on rule making recommendations.  Staff was
also directed to add language that definitively addresses Land Use Planning Goal 7.

The task force reviewed the three draft LCs.  Following are summaries,
comments/changes, organized by LC:

LC 1450: Summary - Transfers administration of fill and removal permits for portions of
ocean shore property from the Division of State Lands to the State Parks and Recreation
Division. This is a redraft of HB 2141 (’97), affecting Section 404 of the Water Pollution
Control Act.

Comments/Changes: None.
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LC 1451: Summary – Establishes policy for protection of the public from landslide
hazards. Directs agencies to implement specific responsibilities related to protecting the
public from landslides. Amends Forest Practices Act to allow the State Forester to
consider public safety as is relates to Forest Practices.

Comments/Changes:

1. Add a section addressing the transition and linkage from SB 1211 to this LC.
Something that says the deferral under SB1211 remains in affect and continues until
the Board of Forestry adopts rules under this Act.

2. Section 4(1)(a), lines 17 – 19: Change to read “…adopt rules requiring identification
of areas vulnerable to landslides.”

3. Section 4(1)(b), line 21: Insert the word “state” between the words “hazard” and
“highway”; Change to read “when the Department is notified of…”

4. Section 4(1)(d): Rewrite to fit with current building codes (I’ll work with Building
Codes Division and the task force local government rep. on the new language).

5. Section 4(1)(e), line 2: Delete “the risk of” and replace with “public safety risks

6. Section 4(1)(e), line 3: Add, after “forestlands”: “in areas of known high landslide

7. Delete last sentence of Section 5, subparagraph 6 (page 4, lines 21 through 23).
8. Restore language of lines 6 & 7 on page 6 (reference your editorial comment).
9. Section 8: Expand funding provisions for all state agencies that would require funds

and are named in this bill. List includes Department of Land Conservation and
Development, Department of Transportation, Department of Geology and Mineral
Industries, Building Codes Division, and Department of Forestry.

LC 1452: Summary: Requires seller to disclose information on geotechnical hazards that
affect property at the time of sale or transfer.

 Comments/Changes: Section 8A of the Seller’s Disclosure Statement (page 11): Delete
first draft Section “A”, making the first draft Section “B” a new Section “A”. List hazards
identified in the first draft Section “A” in the new Section “A”.

Staff directed to make the draft report and draft Legislative Concepts available for public
review, with the public review period ending September 25, 1998.

Next meeting scheduled for Monday October 5, 1998 in Hearing Room A.

October 5, 1998: The purpose of this meeting was to take final action on the Task Force
draft final report and three proposed Legislative Concepts (LC). Following are results of
this action:

LC 1450: Transfers administration of fill and removal permits for portions of ocean shore
from Division of State Lands to State Parks and Recreation Division.  ACTION: Refer to
the Seventieth Legislative Assembly for consideration.
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LC 1451: Establishes policy for protection of public from landslide hazards. Directs state
agencies to implement specific responsibilities related to protecting the public from
landslides. Appropriates funds to state agencies, to implement responsibilities related to
landslides. ACTION: Refer to the Seventieth Legislative Assembly for consideration,
with the following changes:

• Section 4(1)(a) -  Replace existing language with:  4(1)(a): “The Land Conservation
and Development Commission shall adopt rules requiring local governments to
amend their comprehensive plans and land use regulations to:

(A) Identify areas subject to landslide hazards; and
(B) Regulate the approval and siting of dwellings and other development in or

subject to identified landslide hazard areas.”

• Section 4(2) – Delete “…and when making decisions that affect land use planning

LC 1452: Requires seller to disclose information on geotechnical hazards that affect
property at the time of sale or transfer.  ACTION: Refer to the Seventieth Legislative
Assembly for consideration.

Final Report:
1. Review entire document to ensure spelling, grammar, page references, etc. are

correct.
2. Make corrections as identified by Task Force members.

The Chair adjourned the Task Force with no further meetings scheduled.
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 Appendix II

Testimony
(Oral Testimony):

Government Testimony Professional/Non-Profit
Org. Testimony

Private Citizen Testimony

Oregon Dept. of Forestry Dr. Scott Burns
(Department of Geology,
Portland State University)

Bill Arsenault (Elkton
Resident)

Legislative Counsel Coastal Management Policy
Working Group (DLCD)

Dan Newton (Roseburg
Resident-Small Woodland
Owner)

Department of Geology &
Mineral Industries

Mark Edwards/Ralph
Bloemers (Willamette Law
School)

Gary Springer (Corvallis
Resident-Small Woodland
Owner)

Oregon Department of
Transportation

Rick Sohn (Roseburg area
Soil Scientist)

Lew Howe (Roseburg
Resident)

Department of Land
Conservation and
Development

James Bela (Oregon
Earthquake Awareness)

Bob Hoene (Dillard
Resident)

Oregon State Police Office
of Emergency Mgmt.

Rick Barnes (Umpqua
Chapter, Society of
American Foresters)

Bob Heilman (Myrtle Creek
Resident)

Department of State Lands
Building Codes Division

Rick Sohn (Roseburg
Resident-Soil Scientist)

Francis Eatherington
(Roseburg Resident)

Tillamook County Rex Storm (Associated
Oregon Loggers)

Kip Morgan (Myrtle Creek
Resident)

Oregon Insurance Division Cary Jones (Douglas
Timber Operations

Alixe Dancer (Roseburg
Resident)

Washington Dept. of
Natural Resources

Aaron Rappaport (Sierra
Club)

Patricia Gilbert (Roseburg
Resident

Oregon Board of Geologists Dallas Hemphill (Logging
Engineering Int’l.)

Carl Groda (Roseburg
Resident)

Washington Dept. of
Natural Resources

Ron Stuntzner (Logging
Engineering Int’l.)
Mic Alexander (Oregon
Trial Lawyers’ Assoc.)
Brian Boe (National
Association of Independent
Insurers)
Jim Markee (National
Association of Independent
Insurers)
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Jerry Schmidt (Oregon
Association of Realtors
Andrea Bushnell (Chief
Counsel, Oregon Assoc. of
Realtors
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(Written/Submitted Publications, Papers, and Written Testimony/Exhibits):

Title Organization Date of Publication
The News Note (Forest
Practices Program News
Note)

Oregon Dept. of Forestry July 21, 1997

Landslides in Oregon
(public education brochure)

Governor’s Interagency
Hazard Mitigation Team

undated

General Landslide
Information – Douglas
County

Oregon Dept. of Forestry undated

A Method for Predicting
Slope Instability For
Earthquake Hazard Maps
(Preliminary Report)

David K. Keefer, USGS,
and Yumei Wang, Oregon
DOGAMI

undated

Oregon Geology, Volume
45, Number 9

DOGAMI September 1985

Early Account of Landslide,
Coos County

Oregon Dept. of Forestry undated

Reducing Risk From
Geologic Hazards

DOGAMI undated

1996 Storm Impacts
Monitoring Project
(Preliminary Report)

Oregon Department of
Forestry

January 29, 1997

“Foresters Take Position on
Landslides”

Oregon Society of
American Foresters

Undated (position adopted
12/19/97 w/92%
membership approval)

Environmental,
Groundwater and
Engineering Geology:
Applications from Oregon

Dr. Scott Burns,
Department of Geology,
Portland State University

Copyright 1998

Homeowners Landslide
Guide

Oregon State Police Office
of Emergency
Management/FEMA
Region 10

undated

Transportation Issues Oregon Department of
Transportation

March 2, 1998

Slide Response Oregon Department of
Transportation

undated

Landslide Mitigation
Options, Hood River Hwy.

Oregon Department of
Transportation

February 25, 1998

Written Testimony Dept. of Land Conservation
& Development

March 2, 1998

Written Testimony Oregon State Police Office
of Emergency Management

March 2, 1998

Written Testimony Or. Division of State Lands February 27, 1998
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Title Organization Date of Publication
Written Testimony Building Codes Division March 2, 1998
Written Testimony Oregon Department of

Transportation
March 31, 1998

Lessons from The Capes Tillamook County
Community Development

March 31, 1998

Governor’s
Recommendations to
Address Dangerous Debris
Avalanches

Governor’s Interagency
Debris Flow Team

March 4, 1997

Written Testimony Oregon DOGAMI April 13, 1998
The Takings Issue and the
Regulation of Hazardous
Areas (Natural Hazards
Research Working paper
#95)

University of Massachusetts June 1997

Written Testimony Oregon Department of
Forestry

April 10, 1998

Report on Rock Creek and
Highway 38 (MP 13)
Debris Flows: Storm Event
of November 1996

Squier Associated (For
Dept. of Forestry)

April 8, 1998

Forest Practices and
Landslides (A report
prepared for Governor John
A. Kitzhaber)

Forest Engineering
Department, Oregon State
University

January 1998

Improving Natural Hazards
Management on the Oregon
Coast: Recommendations of
the Coastal Natural Hazards
Policy Working Group

Oregon Sea Grant
(ORESU-T-94-002)

1994

Improving Natural Hazards
Management on the Oregon
Coast: A Progress Report

Oregon State University
(James W. Good) & Oregon
Coastal Management
Program (Emily Toby-
DLCD)

April 1998

Coastal Protection,
Remediation, and Disaster
Prevention in the Post-
Industrial Society

Geologic Society of
America (1994 Annual
Meeting Abstracts)

October 24-17, 1994

Landowner Liability, State
Liability, Tasking
Implications

Salvo, Edwards, Bloemers,
Willamette Law Students

April 1, 1998

Landslide Talking Points Written Testimony
supplemental to Oral, by
Dan Newton (Roseburg)

undated
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Title Organization Date of Publication
Testimony Gary Springer, Springer

Tree Farm
May 4, 1998

Testimony Lone Rock Timber
Company  (Rick Sohn,
Ph.D.)

May 7, 1998

Testimony Robert Leo Heilman
(Myrtle Creek, Or.)

May 8, 1998; supplemental
letter: May 13, 1998

Citizen Letter Steven A. Taylor May 1, 1998
Broad Scale Climatic
Influence on Rainfall
Thresholds for Debris
Flows…

Geologic Society of
America

1997

Excerpts of a Disaster – The
Rock/Hubbard Logging
Debris Torrent, November
18, 1996

Gordon Marvin (Rock
Creek Resident)

Undated, submitted May 4,
1998

Memorandum/Stump Acres Douglas County Planning
Dept.

March 5, 1997

Testimony Oregon Insurance Division June 8, 1998
Chronology: Forest
Practices and Slope
Instability in Washington

Washington Dept. of
Natural Resources

June 7, 1998

SEPA Process
(Washington)

Washington Dept. of
Natural Resources

August 23, 1993

Landslides! Information on
Dwellings Damaged by
Landslides during the
Winter of 1996/1997

Douglas County Planning
Department

June 1998

Sierra Club Testimony Sierra Club, Oregon
Chapter (Aaron Rappaport)

May 5, 1998

Sierra Club Position Paper Sierra Club, Oregon
Chapter (Aaron Rappaport

June 8, 1998

Written Testimony Betty R. Howe (Myrtle
Creek, Or.)

May 26, 1998

Written Testimony Daniel Newton (Roseburg,
Or.)

May 26, 1998

Written Testimony Logging Engineering Int’l.
(Dallas Hemphill and Ron
Stuntzner)

August 1998

Written Testimony Oregon Board of Geologists
(Michael Long)

August 1998

Written Testimony (MOA
Update)

Oregon Department of
Forestry (Ted Larson)

August 1998
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Title Organization Date of Publication
Project Impact Oregon Office of

Emergency Management
(Myra Lee)

August 1998

Draft Final Report Committee Staff September 1998
Draft Legislative Concepts Committee Staff September 1998
1994 Uniform Building
Codes, excerpts from Ch.
18, Foundations and
Retaining Walls

Building Codes Division
(Peggy Collins)
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Appendix III

Case Law

Applicable Legal Proceedings Regarding Liability/Torts/Takings in Oregon

Case Cite Action
Hubbard v. Olsen-Roe Transfer Co., 224
P.636, 110 Or. 618 (1924)

“Act of God” excuses failure to perform a
duty but does not exclude circumstances
produced by human agency.

Nettleton v. James, 319 P.2d 879, 212 Or.
375 (1958)

When a landslide occurs on a landowner’s
property and that landowner did nothing to
contribute to the landslide, the damage
caused is considered an “unavoidable
accident” because it occurred without the
negligence of the landowner.

Marvin v. Champion Int’l. Corp., No.
97CV0318CC (Or. Cir. Ct. January 24,
1997)

Argues strict liability; negligence in clear-
cutting a dangerous slope.

Fazzolari v. Portland School District, 734
P.2d 1326, 1336, 303 Or.1.17 (1987)

In order to bring a negligence claim in
Oregon, the plaintiff must show that the
defendant’s conduct unreasonably created a
foreseeable risk (foreseeability) and that
this foreseeable risk caused an injury to the
plaintiff (causation).

Slogowski v. Lyness, 927 P.2d 587, 589,
324 Or. 436, 441 (1996)

Foreseeability in Oregon requires (1) that
defendant’s conduct caused a foreseeable
risk of harm, (2) that the risk is to an
interest of kind that the law prohibits
against negligent invasion, (3) that the
defendant’s conduct was unreasonable in
light of the risk.

Schweiger v. Solbeck, 191 Or. 454, 572
P.2d 200 (1951)

Defendant was held liable for damage to
property caused by a debris slide
originating from the defendant’s logging
operation (permitting slash and other
logging debris to collect in a steep ravine
above the plaintiff’s property).

Union Pacific Railroad Co. v. Vale, Oregon
Irrigation District, 253 F. Supp. 251 (D. Or.
1966)

Under Oregon law, the defendant was
liable for damage to the plaintiff’s railroad
tracks caused by a landslide created by
seepage from the defendant’s irrigation
canal.

Hamilton v. State and City of Astoria, 42 Neither the State not city was negligent
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Or. App. 821, 601 P.2d 822 (1979) under res ipsa loquitur for property damage
caused by a landslide triggered by flooding
from a manhole because neither entity had
exclusive control over the city storm drain.

Case Cite Action
McLane v. Northwest Natural Gas Co., 255
Or. 324, 328, 467 P.2d 635, 637 (1970)

Strict liability attaches if an activity is
abnormally dangerous and carries an
inherent risk of injury to others. An activity
is abnormally dangerous if it is
“extraordinary, exceptional, or unusual.
considering the locality in which it is
carried on; when there is a risk of grave
harm from such abnormality; and when the
risk cannot be eliminated by the exercise of
reasonable care.

Nicolai v. Day, Restatement of Torts, ¶ 520 The Court (Oregon) adopted elements
contained in the Restatement as necessary
to establish strict liability.

Burkett v. Freedom Arms, 704 P.2d 118,
119, 299 Or. 551, 577

Oregon Courts use Restatement elements
as guides, not as strict criteria.

Koos v. Ross, 293 Or. 670, 678, 652 P.2d
1255, 160-1261 (1982), citing McLane,
255 Or. At 329, 467 P.2d 638

Whether the danger (presented by an
activity) is so great as to give rise to strict
liability depends both on the probability
and the magnitude of the threatened harm.
If the consequences of a mishap are
potentially lethal or highly destructive of
health and property, a slight likelihood that
they will occur suffices, even if the harm in
the actual occurrence is less severe.

Union Pacific Railroad Co. v. Vale, Oregon
Irrigation District, 253 F. Supp. 258 (D. Or.
1966)

Also see: Laurance v. Tucker, 160 Or. 474,
85 P.2d 374 (1939); Boulevard Drainage
System v. Gordon, 91 Or. 240, 177 P. 956
(1919); Stephens v. City of Eugene, 90 Or.
167, 175 P. 855 (1918); and Esson v.
Wattier, 25 Or. 7, 34 P. 756 (1893)

…any interference with lawful possession
of property is an act which will entitle the
injured party to complain in tort and that
“this is true even though the act may be
done accidentally, or in good faith, or
under justifiable error.” The actor need
only set in motion the chain of events that
results in tress pass.

Raymond v. Southern Pacific Co., 259 Or.
629, 633, 488 P.2d 460, 462 (1971)

Claims alleging nuisance and seeking to
enjoin timber harvesting that may cause
landslides presently are not valid in
Oregon. Unlike claims in tort or trespass,
nuisance law is proactive, allowing a
plaintiff to seek an injunction of
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defendant’s activities that unreasonably
interfere with plaintiff’s use and enjoyment
of her land. Oregon Court have never
recognized such a claim on steep slopes.

Case Cite Action
York v. Stallings, 217 Or. 13, 22, 341 P.2d
529, 534 (1958)

Oregon Supreme Court: …in determining
the existence of a nuisance, the nature of
the industry involved is considered.
“Timber and logging is a primary industry
and its operations are not to be enjoined
without substantial reasons.” (Finding
codified in Oregon legislation in 1995).

Hendricks v. State, 678 P.2d 759, 67 Or.
App 453 (1984) (parole boards); Penland v.
Redwood Sanitary Sewer Service District,
934 P.2d 434 at 440, 146 Or. App. 225 (Pr.
Sup. Ct. 1997) (sanitation districts);
Brungardt v. Barton, 685 P.2d 1021, 1023,
69 Or. App. 440 (1984)

Oregon Tort Claims Act Legal Challenges
- Arguments: When determining whether
an action is within the scope of
employment, Oregon Courts look at (1)
whether the act is the kind the person was
employed to do; (2) whether the act
occurred  within an authorized time and
space; (3) whether the act was at least in
part to serve the employer. An act by a
public body employee is outside the scope
of employment if it involves malfeasance,
or willful or wanton neglect of duty.

Penland v. Redwood Sanitary Sewer
Service District, 146 Or. App. At 234, 934
P.2d at 440; Hendricks v. State 678 P.2d at
760 (1984); Brennen v. City of Eugene,
591 P.2d 719, 285 Or. 401 (1979)

“Routine decisions made by employees in
the course of their day-to-day activities,
even though the decision involves a choice
among two or more courses of action” is
not an exercise of immune discretion.
Therefore, discretion does not include
issuing a license when the issuer need only
compare facts.

Neher v Cartier, 879 P.2d 156 at 158, 319
Or. 417 at 422 (1994)

Constitutional grant of immunity held
unconstitutional by the Oregon Supreme
Court considering that worker’s
compensation is not a “substantial remedy”
in this wrongful death suit. The Court was
careful to preserve the legislature’s ability
to grant immunity to employees, so long as
a tort plaintiff still had a substantial
remedy.

Nollan v. California Coastal Commission,
483 U.S. 825 (1987)

Takings Issue: All regulation must
substantially advance a legitimate state
interest. If the legislation does not do so,
then a taking occurs and compensation for
even temporary takings are required.
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Case Cite Action
Loretto v. Teleprompter Manhattan CATV
Corp., 458 U.S. 419 (1982)

Also see: Queenside Hills Realty Co. v
Saxl, 328 U.S. 80, 66 S. Ct. 850 (1946)
(fire regulation)

Interference with the owner’s right to
exclude others from the property by placing
a commercial cable box on the owner’s
apartment building was a taking that
required compensation.  This does not alter
the state’s ability to enforce or require
compliance with building codes.

Lucas v. South Carolina Coastal
Commission, 112 S. Ct. 2886 (1992)

Asks if the proscribed use is a nuisance
under state common law. If it is considered
a nuisance, then the use was never part of
the property owner’s right to begin with
and therefore no taking occurs regardless of
the hardship to the property owner.

Raymond v. Southern Pacific Co., 259 Or.
629, 633 (1971)

A private nuisance is the invasion by a
neighbor of an “individual’s interest in the
use and enjoyment of land.”

Stevens v. The City of Cannon Beach, 317
Or. 131 (1993)

Oregon Supreme Court determined that dry
sands of Oregon’s beaches had always been
free to access by the public at large.
Therefore restriction on a landowner’s
ability to build on beach front property was
not considered a taking.

Keystone Bituminous Coal Ass’n v. De
Benedictis, 480 U.S. 470 (1987)

Takings multifactor balancing test: (1)
Economic impact of the regulation on the
claimant; (2) interference with the owner’s
reasonable investment backed expectations;
(3) the character of the government action.

Mugler v. Kansas, 123 U.S. 623, 665
(1887)

“…all property in this country is held under
the implied obligation that the owner’s use
of it shall not be injurious to the
community.”

Dolan v. City of Tigard, 114 S. Ct. 2309
(1994)

Related to city taking, final Supreme Court
Opinion (5-4): “Undoubtedly the
prevention of flooding along Fanno Creek
and the reduction of traffic congestion in
the central business district qualify as the
type of legitimate public purposes we have
upheld…It seems equally obvious that a
nexus exists between preventing flooding
along Fanno Creek and limiting
development within the creek’s 100 year
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Appendix IV

State Agency Issues/Recommendations

State Agency Answers to Policy Questions (4) asked of them by the Joint Interim Task
Force on Landslides and Public Safety

1. Public Safety Role of  Agencies in the Landslide and Debris Flow Issue:

A. Department of Land Conservation and Development (DLCD):

1. Governing Statute(s):  ORS Title 19, Chapters 195 through 197
2. Charge: Under the direction of the Land Conservation and

Development Commission, assist in and coordinate development
and preparation of model land use regulations to guide state
agencies, cities, counties, and special districts in implementing
land use goals.

3. Responsibilities: Require local governments to address
geologically unstable areas as part of their local land use planning
responsibilities.

B. Building Codes Division, Department of Consumer & Business Services
(BCD)

1. Governing Statute(s): ORS Title 36, Chapter 455
2. Charge:  Adopt and administer state building codes that apply to

local and state jurisdictions.
3. Responsibilities:  Review existing and proposed codes to ensure

they provide safety for Oregonians.

C. Office of Emergency Management, Department of State Police (OEM)

1. Governing Statute(s):  ORS Title 32, Chapters 401.015 through
401.990

2. Charge:  Reduce the vulnerability of the State of Oregon to loss of
life, injury to persons or property and human suffering and
financial loss resulting from emergencies, and provide for recovery
and relief assistance for the victims of such occurrences.

3. Responsibilities:  Act as the Governor’s focal point for
coordinating and facilitating the state’s emergency services system.

D. Division of State Lands (DSL):
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1. Governing Statute(s):  ORS Title 19, Chapters 196.795 through
196.905 (Oregon Removal-Fill Law)

2. Charge:  Pursue methods to streamline the process for
administering permits for the removal of material from the bed or
banks of any waters within this state or for filling the waters of this
state.

3. Responsibilities:  Regulate removal and filling of waterways within
the state.

E. Oregon Department of Forestry (ODF):

1. Governing Statute(s):  ORS Title 44, Chapters 526.008 to 526.990;
ORS Title 44, Chapters 527.370 to 527.992 (Oregon Forest
Practices Act (FPA)).

2. Charge:  Ensure growing and harvesting of trees and to protect
soil, air, water, fish, and wildlife (The FPA contains no public
safety responsibility or authority outside of the limited scope set
forth in SB 1211, authorizing the State Forester to prohibit certain
operations presenting a threat to the public).

3. Responsibilities (Under the FPA):  Study and make
recommendations with regard to maintaining balance between
protection of resources and giving predictable certainty to
landowner costs and forest practices rules on private forest land,
consistent with the goals of the FPA.

F. Oregon Department of Geology and Mineral Industries (DOGAMI):

1. Governing Statute(s):  ORS Title 43, Chapter 516.030
2. Charge:  Initiate, carry out, or administer studies and programs, in

cooperation with others that will reduce loss of life and property by
understanding and mitigating geologic hazards.

3. Responsibilities:  Conduct or administer statewide hazard
assessment, including identification and mapping of geologic
hazards, estimating potential consequences and likelihood of
occurrence, and monitor/assess potential hazardous geologic
activity.

G. Oregon Department of Transportation (ODOT):

1. Governing Statute(s):  ORS Title 18, Chapters 184.615 through
184.648

2. Charge:  Provide a safe, efficient transportation system that
enhances Oregon’s economic competitiveness and livability.

3.  Responsibilities (as they relate to landslides affecting state roads
and highways): Re-open highways when they are closed.



52

2. What specific action(s) has your agency taken to better protect Oregonians
from landslides in general and more specifically, debris flow?  This may
include actions taken in conjunction with local government.

A. DLCD:

1. Adoption of three statewide planning goals:  Goal 7 in 1974, Goal
17 in 1976 (amended in 1984), and Goal 18 in 1976 (amended in
1988).

2. Reviewed and evaluated during the acknowledgement review
process all local comprehensive plan policies and ordinance
provisions designed to protect Oregonians from natural hazards,
including landslides.

3. Where adequate information was available, ensure local
governments implemented aforementioned goals by identifying
slide prone areas in local comprehensive plans and applying
zoning regulations.

Although all jurisdictions addressed Goal 7 when the goals were adopted,
many have not updated their geologic hazard section since
acknowledgement, due to costs and availability of information.

4. LCDC has not adopted rules to implement Goal 7.  The
Commission regards implementation as a local government
responsibility.

B. BCD:

1. BCD currently has representatives serving on the Department of
Forestry’s Debris Avalanche Task Group and the Governor’s
Interagency Hazard Mitigation Team.  BCD participated in
FEMA’s studies of landslides and stream erosion, and in
preparation of the “Interagency Hazard Mitigation Team Reports,
FEMA DR-1009, 1149, and 1160-OR” after the 1996-97 storms.

2. Participated in publishing and distributing to local building
departments the “Landslides in Oregon” brochure.

3. Adopted statewide standards for residential and commercial
properties addressing excavation and grading of construction sites
in the immediate area of any new construction.  This code change
created standards for building excavation slopes, cut and fill on
construction sites, building setbacks from changes in ground
elevation, and soil condition evaluation for other than one and two
family dwellings.

C. OEM:
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1. Convenes and holds regular meeting of the Governor’s Interagency
Hazard Mitigation Team; provides funding to support debris flow
mapping, distributes the landslide public information brochure; and
includes county emergency management support to the Governor’s
Debris Avalanche Action Plan through annual work plans under
the State and Local Assistance Program.

2. Administers the Federally funded (with a 25% non-federal funding
match) Hazard Mitigation Grant Program by selecting and
prioritizing key statewide mitigation projects.

D. DSL:

1. Issues emergency authorizations and coordinate with natural
resource agencies to allow emergency repairs, address public
concerns, or prevent irreparable damage to property.

2. Requires removal/fill permits. Entered into a Memorandum of
Understanding (June 1994) which delegated authority to the
Oregon Parks and recreation Department (OPRD) to process beach
front and ocean shore removal-fill application west of the beach
zone line.

E. ODF:

1. Prohibit timber harvest and road construction operations where
landslides or debris torrents pose a significant threat to human lives
at precariously sited homes or on roads (exceptions to this
prohibition are considered on a individual basis).

2. Requires written plans for all other road construction or harvesting
operations containing high risk sites and where public safety is not
at significant risk.

3. Provide guidance to responsible parties for administration of
SB1211 deferral.

4. Completed a “Storm Impacts Monitoring Project Preliminary
Report” in conjunction with scientists from Oregon State
University.

5. Contracted with the geotechnical consulting firm of Squier
Associates to complete a Report on Rock Creek and Highway 38
(MP 13) Debris Flows resulting from storms events of November
1996 and conducted a Department investigation of these two sites
to determine forest practice compliance.

6. Coordinates implementation of the Governor’s Debris Avalanche
Action Plan.

7. Conducts routine review of operations in high risk sites.
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8. Initiates debris flow mapping projects west of the crest of the
Cascade Mountains.

9. Implemented a debris flow warning system.  Issues warning(s)
when rain gauges have recorded either critical threshold or after
debris flow movement has initiated.

F. DOGAMI:

1. Produced first regional characterization of geologic hazards in the
world for regional planning purposes (Tualatin Valley Study, dated
1967).

2. Assisted national effort to produce a guidebook for use by local
governments in dealing with landslides (FEMA 192, dated 1985).

3. Working with FEMA and the National Academy of Sciences,
developed a methodology for dealing with coastal erosion rate
characterization (1995) as part of broader efforts to deal with the
Jones-Upton Amendment to the National Flood Insurance Act.

4. Continue to seek federal funding for landslide efforts in Oregon.
5. Participated in 1996 state emergency response to the 1996 floods

and landslides and acted to terminate road construction until
locations of threat to road crews were properly evaluated by
qualified technical persons.

6. Prepared and published general landslide maps for most of
Western Oregon.  Maps are not adequate to meet current needs.

7. Conducted periodic review of comprehensive plans and
determined that the plans do not have adequate landslide
information for risk reduction purposes.

8. Evaluated reports for dams, power plants, and corrections facilities
for adequacy of geologic hazards including landslides.

9. Includes community preparedness it DOGAMI performance
measure process.

10. Included development of landslide information in the DOGAMI 6
year strategic plan.

11. Currently preparing earthquake ground response information for
thirty rural Western Oregon Communities.

G. ODOT:

1. Refined and expanded the ODOT Emergency Operations Plan,
describing what ODOT will do during emergencies and how they will
provide assistance to local government during emergencies.

2. Worked with local government and others to develop alternate routing
plans for major transportation corridors.
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3. Working with Coos County and OEM on Pilot Project called Rapid
Operational Coordination Teams, which defines ODOT support to
local government(s) prior to Governor declared emergencies.

4. Participates in the Governors Interagency Hazard Mitigation Team and
provide financial support toward development of debris flow hazard
maps.

5. Co-located ODOT’s dispatch centers with the Oregon State Police
dispatch centers (generally).

6. Operates variable message signs on I-5 and I-84.

3. Do you have any specific recommendations for task force consideration?
These may include legislative changes, policy alternatives, or specific actions
(projects).

A. DLCD:

1. Agency believes its role should be to follow the work of the Task
Force on Landslides & Public Safety and integrate task force
efforts with an agency re-evaluation of Goal 7, and assist, as
appropriate, in developing solutions.

2. Set of comprehensive recommendations not offered, however, the
department has been involved in similar efforts involving coastal
hazards.

3. The rule making process could be used as an efficient means for
addressing land use concerns.

B. BCD:

1. Better identify potential landslide areas within and exterior to
urban growth boundaries.

2. Re-assess adequacy of statewide planning goals to determine if
they require municipalities to address slide areas in their local land
use planning regulations and mapping.

3. Re-assess land use planning requirements to prevent development
in identified slide areas.

4. Re-assess current building codes to determine if they address
existing hazards and prevent the creation of new hazards during
development.

5. Develop a model standard, available to municipalities, for the
design and construction of subdivisions and streets.

C. OEM:

1. Legislate permanency of the Governor’s Interagency Hazard
Mitigation Team (GIHMT) in order to ensure continuation of
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federal funds for hazard mitigation requirements and coordination
of Goal 7 objectives.

2. Require the GIHMT to review and approve the State Hazard
Mitigation Plan.

3. Provide funds to continue mitigation planning workshops, to be
held at and for the benefit of local planners.

4. Require peer review of geotechnical engineering documentation
for new development in known or potential landslide areas.

5. Require on-site inspections to ensure mitigation activities
identified in the site investigation reports are properly
implemented.

6. Establish real estate disclosure laws for hazard conditions.
7. Improve and adopt local landslide development ordinances.
8. Allow for ‘development rights swapping’ from hazardous to non-

hazardous areas.
9. Make sure the public understands that landslide damage is not

covered by standard homeowner’s insurance.

D. DSL:

1. Formally amend the Beach law and Removal-Fill Law to
consolidate regulatory authority for beachfront and ocean shore
alterations in the Oregon Parks and Recreation Division, consistent
with bills introduced during the 1995 and 1997 legislatures (SB
234 in 1995 and HB 2141 in 1997).

2. Require local government public review of the decision-making
process relative to statewide land use goal compliance and ensure
that this process is subject to DLCD Commission review.

E. ODF:

1. Identify precarious locations including debris flow prone areas and
debris flow impact sites.

2. Educate people living in precarious areas.
3. Issue warnings prior to extreme storms including forecast

precipitation events and extreme rainfall (debris flow hazard)
warnings.

4. Acquire sound geoscience evaluation prior to new construction in
debris flow prone areas.

5. Facilitate or mandate the acquisition/condemnation of
dwellings/properties in extremely hazardous locations, especially
after structures have been destroyed by debris flows.33

6. Regulate land use practices to minimize periods with reduced
vegetative cover, eliminate steepening or other significant physical

                                               
33 ODF now believes that State acquisition of either landslide prone homes or forest lands is not
appropriate.
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disturbance of the ground surface, prevent routing of drainage
water to high risk sites, and prevent accumulation of logging slash
in debris flow prone channels.

7. Warn road users of debris flow hazard locations, especially during
extreme storm events.

8. Improve coordinate of emergency response in flow hazard areas.

F. DOGAMI:

1. Appropriate discreet General Funds to support the department’s
work on landslide and related efforts.

2. Support decision packages in the DOGAMI 1999-2001 budget
aimed specifically at reducing landslide losses through proactive
community based public service actions aimed at landslides.

3. Legislate statutes and fee structures to assure that coastal shore
protection permit decisions by State Parks or the Division of State
Lands are supported by proper technical input from DOGAMI.

4. Consider legislation to require peer review for geotechnical reports
for subdivisions or other selected types of construction.

5. Consider legislation to require geotechnical reports for selected
critical and essential facilities involving significant public
investment.

G. ODOT:

1. Plan for water/rainfall run-off.
2. Coordinate facility plans between adjoining jurisdictions to

evaluate cumulative impacts of increased run-off.
3. Construct a new state emergency management center, with state of

the art computer and communications system, for the centralized
coordination of emergency response.

3. What laws, incentives, or other restrictions exist in view of your expertise,
that could provide additional insight into the task force’s objective?

A. DLCD:

1. Statewide Planning Goals 7, 17, and 18 are tools available and
relevant for use in protecting Oregonians against landslides and
debris torrents.

2. The Coastal Natural Hazards Policy Working Group’s Improving
Natural hazards Management on the Oregon Coast:
Recommendations of the Coastal Natural Hazards Policy Working
Group, dated 1994, provides detailed recommendations that could
be adapted to remedies.
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3. Oregon Revised Statutes (ORS) Chapter 215 governs many
activities in forest and farm lands.

4. Oregon Administrative Rules (OAR) 660, Division 6 and Division
33 provides rules for uses allowed and sited in forest lands.

5. National Flood Insurance Program provides limited protection to
those buying insurance to protect against “mudflows”.

6. Colorado model geologic hazard area control regulations could be
adapted for use in Oregon.

B. BCD:

“None of which we are aware.”

C. OEM:

None submitted.  This agency’s answer to the Task Force question #4
answers question #3 and has therefore been moved to that category.

D. DSL:  None submitted.

E. ODF:

Oregon’s programs provide a similar or better level of landslide protection
to that provided in other states, with the following exceptions:

a. Utah, Washington, Colorado, and Idaho have places where
roads are blocked during high snow avalanche hazard.

b. Colorado has used a system where the State Geologic
Survey provides technical review of building plans in
certain areas.

c. Washington’s Forest Practices Act includes public
infrastructure in its list of protected resources in addition to
protection of natural resources.

d. California requires certification of geotechnical engineers.

F. DOGAMI:

1. The information gap in the public sector for landslide relative to
public need is growing.  As the information gap continues to grow,
a second pattern of increased litigation also continues to grow.

2. As the discussion shifts to litigation, the public loses sight of the
fact that as cases are settled eventually, the prime realty of damage
have occurred, is not addressed effectively.

3. Off-site factors increasingly are playing into landslide losses,
because such factors commonly are beyond the scope of  site
specific reports.
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4. There is legal motion toward holding realtors accountable for
landslide losses in California.

5. In California, information based strategies for landslide reduction
have cut losses by over 90%.  An initiative of information-based
proactive landslide risk reduction is needed to achieve these kinds
of reductions in Oregon.

6. Communities may not need more rules; they may just need help in
understanding the hazards and the manners in which they might be
identified.

G. ODOT:  None submitted.
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EMERGENCY WARNING SYSTEM 
 

DEBRIS FLOWS AND TORRENTS IN WESTERN OREGON 
 
PURPOSE 
 
To inform local residents, other landowners, drivers, road managers, and emergency 
planners of situations when and where debris flows/torrents are expected. 
 
BACKGROUND 
 
The USGS developed a warning system for the Bay area of California, which functioned 
between 1985 and 1995. ODF has provided storm messages for road management 
purposes and quantitative precipitation forecasts since the mid-1980’s. The Governor’s 
Debris Avalanche Action Plan (March 1997) called for development of a warning 
system. 
 
The Department of Forestry conceived of this debris flow warning system after a 
meeting with the DOGAMI, NWS, ODOT and OEM.  This is because the National 
Weather Service will not develop the advisory/warning, but will disseminate the State 
developed emergency messages via NOAA Weather Radio, Weather Wire, LEDS, and 
Internet. The system was used for the first time during the winter of 1997-98.  One 
advisory and no warnings were issued during that winter. Since that time, four 
advisories and no warnings have been issued.  Warnings and advisories are also 
issued through the Law Enforcement Dissemination System (LEDS) and available on 
the internet. 
 
SYSTEM DESCRIPTION 
 
Advisories and Warnings 
 
A debris flow advisory may be issued between 3 and 48 hours prior to the anticipated 
arrival of possible debris flow producing precipitation.  Advisories are intended to 
provide time to prepare for an emergency period.   
 
The purpose of a debris flow warning is to let people know that debris flows are very 
likely, and to provide this information as close to the critical rainfall period as will be 
useful by persons in affected locations.  During the warning period, persons in 
vulnerable locations may be in imminent threat of serious injury, and should take 
immediate precautionary actions.  
 
Warnings will be issued when periods of measured rainfall reach the threshold that 
typically result in many debris flows (at locations west of the likely places where debris 
flows occurWarnings will also be issued when such precipitation is expected during 
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periods of darkness.  This is expected to provide at least a couple of hours warning in 
advance of the most dangerous periods. 
 
Advisories and warnings will include locations of expected or measured high 
precipitation, by county or region of the state (often using a county line or highway as 
the demarcation line). 
 
Advisory Forecasting Criteria 
 
Preliminary evaluation of debris flow potential will normally be based on forecasted 
reasonably possible rainfall at two key locations, Coos Bay and Tillamook, since these 
cities are near and west of areas of high debris flow hazard. Therefore, they should 
provide some advance signal of rain at the most critical locations.  Advisory threshold 
debris flow for these cities will be based on the following values: 
 
 Inches  in  Hours 
 
 3 12 
 4 24 
 5.5 36 
 7 48 
 
These values are based on ODF experience with emergency road forecasts and with 
storm events that can sometimes initiate significant numbers of debris flows.  Advisories 
are issued by the meteorologists without geotechnical consultation.  However, in some 
cases the geotechnical specialists may modify the threshold criteria (i.e. low elevation 
snow with warm rain expected or heavy rain after a hard freeze).  Geotechnical 
specialists will provide advance notice of this change to the meteorologists, and will 
provide specific updated advisory threshold criteria.   
 
At their discretion, meteorologists may use coastal sites from Bandon to Seaside for 
forecasting threshold precipitation (using the same values above), except for 
Reedsport, which may need a lower threshold.  Those values above are for sites 
immediately adjacent to the coast, not inland, mountain or Valley locations. For storms 
where the storm track is from the south (not over the ocean) use a criteria of 2.5 inches 
in 24 hours for Ashland. 
 
Warning Criteria: Warnings will be issued after heavy rain has been measured at a key 
rainfall location.  Key locations include: Coos Bay, Reedsport, (Florence), (Newport), 
Tillamook, (Ashland), (Cascade Locks), and (Roseburg) (or nearby stations if we have 
real time access to rainfall amounts).  A geotechnical specialist should be consulted 
prior to issuing a warning.  (Locations in (--) are approximate, any nearby available 
rainfall gage may be used) 
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1. Warnings will be issued after threshold rainfall has occurred in any critical location 
(including inland, debris flow prone areas).  A warning will be issued after 5 inches of 
rain is recorded in 24 hours at any coastal site north of Florence.  A warning will be 
issued after 4 inches of rain in 24 hours for coastal sites from Florence to Bandon 
(see following).  Warning criteria for inland sites will be higher, and will depend on 
orographic and other influences. Slopes must also contain some antecedent water from 
either a) At least 1 inch of rain in the 24 hours prior to the 6, 12, or 24 hour period, or b) 
Fairly warm rain falling on at least 1 foot of snow (at 1000-foot elevation). 
 
2. A lower warning threshold will be used for the Tyee Core area  (where studies 
indicate a higher susceptibility to rapidly moving landslides). 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.  Coastal towns from Florence to Bandon should be used to 
evaluate potential precipitation in this area. Warnings may be issued after as little as 4 
inches of rain in 24 hours at these locations. 
 
3. Warnings may also be issued if threshold precipitation is deemed likely (but prior to 
actually occurring) during periods of darkness at critical locations (populated areas). 
There is the special concern for periods of darkness as people may be in their most 
vulnerable condition (sleeping). 
 
4. During advisory periods, a geotechnical specialist will be in an alert mode.  If 
available, the ODF staff geotechnical specialist will advise the meteorologist on 
appropriate precipitation thresholds for a warning.  The geotechnical specialist will also 
provide consultation on the warning location and concur will concur with the warning 
language prior to warnings being issued.  When the staff geotechnical specialist is not 
available, the appropriate area geotechnical specialist should be consulted (John 
Seward for Lane County and south, Dave Michael for Lincoln county and north). 
 
 System Resources 
 
Staff support for these activities will be provided during normal working hours, and will 
be provided outside normal working hours during periods when the forecast indicates 
heavy rain is possible.   
 
 Cancellation of Messages 
 
The advisories or warnings will be cancelled after: 
1. The expected heavy rainfall has not materialized and is unlikely to materialize, or 
2. The rainfall has ceased or dropped to light intensity (less than 0.1 inch per hour) for a 
period of over two hours (over the entire advisory or warning area). 
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COMMUNICATION 
 
1. ODF will communicate advisories and warnings to the National Weather Service in 

Portland, the Office of Emergency Management in Salem, the Department of 
Transportation, and the Department of Geology and Mineral Industries. 

2. ODF will call the NWS Portland lead forecaster to verify notification of message. 
3. Other notified agencies shall verify notification by contacting ODF immediately upon 

receipt. 
4. The National Weather Service will broadcast advisories and warnings over NOAA 

Weather Radio and NOAA Weather Wire services. 
5. OEM will follow established notification procedures per the OERS Natural Hazards - 

Incident Notification Matrix 
 
 
ADVISORY AND WARNING FAX LIST 
 
ODF Forest Practices 503-945-7490 
DOGAMI 503-731-4066 
ODOT: 

Region 1, Portland Metro Area and I 84 503-731-4555 
Region 2, Salem, Tillamook area to HW 126 503-371-5924 
Region 3, (Central Point) includes HW 38 541-858-6532  

NWS - Portland 503-326-2598 
OEM 503-588-1378 
BLM Salem District (Attention Debbie Norton) 503-375-5622 
 
ADVISORY AND WARNING E-MAIL LIST 
 
Lu Clark, Jon Hofmeister, DOGAMI (global list) 
ODF Forest Practices 
ODF Area Directors 
ODF Unit Forester 
ODF FPF’s 
 
PHONE CONTACT 
 
ODF geotechs will contact Lu Clark at DOGAMI if an advisory or warning is being 
considered. 
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On the Web: 
ODF: 
http://www.odf.state.or.us/DIVISIONS/protection/fire_protection/daily/Debris.asp 
 
NWS Bulletins:  
http://www.wrh.noaa.gov/cgi-bin/warnings.pl?PDX  

 
OTHER CONTACTS INFORMATION 
 
Oregon Department of Forestry: 
 
ODF Meteorologist on Duty 503-945-7401 
Mike Ziolko 503-945-7452 home: 503-657-6781 
Keith Mills 503-945-7481 home: 503-364-9597 
John Seward 541-440-3412 pager: 503-440-8667 
Dave Michael 503-359-7448 cell:  503-318-4505  
  home: 503-357-0238 
National Weather Service: 
 
NWS Lead Forecaster Remains with ODF only 
Tyree Wilde, Warning Meteorologist 503-326-2340 x223 
 
Oregon Dept. of Transportation: 
 
Rose Gentry 503-986-3020 pager: 503-918-4521 
Region 1 (Portland) 503-283-5859 
Region 2 (Salem) 503-378-2299 
Region 3, (Central Point) 541-858-3103 
 
Department of Geology & Mineral Industries: 
 
Lu Clark 503-731-4100 x232 cell: 503-807-8344 
James Roddey 503-731-4100 x242 cell: 503-807-8343 
 
Oregon Emergency Management-Oregon Emergency Response System (OERS): 
 
Duty Officer 503-378-6377 or WATS 1-800-452-0311 
 

http://www.odf.state.or.us/fireprot/daily/debris.htm
http://www.odf.state.or.us/fireprot/daily/debris.htm
http://www.wrh.noaa.gov/cgi-bin/warnings.pl?PDX
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RESPONSIBILITIES/ALTERNATES 
 
ODF Duty Meteorologist:  Forecasting and transmitting advisories 

and warnings 
Mike Ziolko: System administration 
Keith Mills/John Seward/Dave Michael: Geotechnical consultation 
NWS Lead Forecaster:  Disseminate  advisory or warning  
Lu Clark/James Roddey:  News media inquiries 
OEM Duty Officer: Dissemination per OERS Natural 

Hazards - Incident Notification Matrix 
ODOT Dispatchers: Disseminate and utilize advisories or 

warnings internally as appropriate 
 
 
TYPICAL ADVISORY LANGUAGE 
 
The State of Oregon has issued a debris flow advisory for [affected counties or regions] 
due to expected soil and rainfall conditions. The advisory means that intense rainfall 
which may initiate debris flows is expected within the next [xx] hours.  Debris flows are 
dangerous, rapidly moving landslides.  Steep slopes, canyons, gorges and the mouths 
of mountain streams are the locations at greatest risk.  Persons that live or may travel 
through these locations should be alert to the possibility of debris flows during or shortly 
after periods of intense rainfall. 
 
TYPICAL WARNING LANGUAGE 
 
The State of Oregon has issued a debris flow warning for [affected counties or regions] 
effective between [date(s) and times].  Debris flows are dangerous, rapidly moving 
landslides.  Steep slopes, canyons, gorges and the mouths of mountain streams are the 
locations at greatest risk.  Persons in homes or vehicles are at risk of serious injury 
when in these locations. 
 
TYPICAL EXTENSION LANGUAGE 
 
The debris flow [advisory or warning] issued by the state of Oregon for [affected 
counties or regions] has been extended until [date and time].  [THEN FOLLOW WITH 
STANDARD LANGUAGE FOR THE ADVISORY/WARNING]. 
 
TYPICAL TERMINATION LANGUAGE 
  
THE STATE OF OREGON HAS TERMINATED THE DEBRIS FLOW advisory/warning 
THAT WAS IN EFFECT FOR [affected area].  RAINFALL HAS ABATED AND NEW 
DEBRIS FLOWS ARE LESS LIKELY..ALTHOUGH UNSTABLE SLOPES MAY 
CONTINUE TO EXPERIENCE MOVEMENT OVER THE NEXT SEVERAL DAYS. 
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INTRODUCTION

Senate Bill 12, 1 enacted in 1999, establishes Oregon’s policy for protecting the
public from rapidly moving landslide hazards.  The legislation was adopted in the
wake of the catastrophic landslide events that occurred in Oregon in 1996.
Storms produced record rainfall levels and triggered landslides and debris flows
throughout Oregon.  Five fatalities and many injuries occurred during a
November 1996 storm.

As a result of these landslides, legislation was passed in 1997 (Senate Bill 1211)
that addressed rapidly moving landslides in steep, forested areas.  Specifically,
Senate Bill 1211 authorized the State Forester to prohibit forest operations in
certain landslide-prone locations.  Senate Bill 1211 also created the interim Task
Force on Landslides and Public Safety and directed the Task Force to develop a
comprehensive, practicable, and equitable solution to the problem of risks
associated with landslides.”   The Task Force recommendations provided the
basis for the legislative concept that resulted in Senate Bill 12 in the 1999
Session.

Senate Bill 12 directs state and local governments to protect people from “rapidly
moving” landslides or debris flows.  These are defined as landslides that “people
cannot outrun” and are the type that were responsible for the Douglas County
fatalities.  Senate Bill 12:

• directs the Department of Geology and Mineral Industries to identify
areas potentially prone to debris flows on “further review area” maps.

• directs the Department of Land Conservation and Development to take
steps under its existing authority to assist local governments in implementing
Senate Bill 12.

• requires the Oregon Board of Forestry to adopt regulations that reduce
the risks associated with rapidly moving landslides to replace the interim
prohibition of certain forest operations in landslide hazard areas.

• requires the Departments of Forestry and Geology to provide technical
assistance to local governments.

• requires the Oregon Department of Transportation to provide warnings to
motorists during periods determined to be of the highest risk of rapidly moving
landslides along areas of state highways with a history of being most vulnerable
to rapidly moving landslides; and

• directs the Office of Emergency Management of the Department of State
Police to coordinate state resources for rapid and effective response to landslide-
related emergencies.

                                                
1 Senate Bill 12 is codified as ORS 195.250-195.275, ORS 527 .630-527.710.
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Senate Bill 12 also establishes responsibilities for local governments.  Perhaps
most importantly, the law requires local governments to “…regulate through
mitigation measures and site development standards the siting of dwellings and
other structures designed for human occupancy…in further review areas where
there is evidence of substantial risk for rapidly moving landslides.”  Local
governments are limited in the restrictions they can apply to development in
“further review areas” unless they offer property owners an opportunity to
participate in a “transfer of development rights” program.

Senate Bill 12 appropriated funds to implement the legislation.  It also requires
the Department of Geology and Mineral Industries, the Department of Land
Conservation and the Department of Forestry to report to the Seventy-first
Legislative Assembly by January 1, 2001, on the implementation of sections 1 to
9 of Senate Bill 12.    Specifically, the agencies are required to report on:

1. The status of the work at the Department of Geology and Mineral Industries to
identify and map further review areas;

2. The pilot project to develop a model program for the mitigation of hazards and
transfer of development rights pursuant to section 9 of Senate Bill 12; and

3. Recommendations for specific changes necessary to the programs
established pursuant to sections 1-7.  Sections 1-7 include definitions, the
legislative intent and the roles and responsibilities of state and local
governments in reducing the risk to public safety from rapidly moving
landslides.

The Department of Geology and Mineral Industries, the Department of Land
Conservation and Development, and the Department of Forestry collaborated on
this report.  The report discusses the Department of Geology’s efforts to map
landslide hazards, provides a summary of the Department of Land Conservation
and Development’s grant to develop a model program and describes the
Department of Forestry’s activities relating to rapidly moving landslides.  A list of
issues that have surfaced during initial implementation of Senate Bill 12 is
included as part of the report.

Five appendices are attached.  Appendix A summarizes complementary activities
each of the departments has undertaken to mitigate landslide hazards.  Appendix
B describes the findings the Board of Forestry must make in adopting
administrative rules relating to rapidly moving landslides.  Appendix C is a list of
“guiding principles” approved by the Board of Forestry.  Appendix D lists the
members of the Department of Forestry’s Landslides and Public Safety project
team.  Finally, Appendix E provides a copy of Senate Bill 12.
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DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES MAPPING
ACTIVITIES

Senate Bill 12 directs the Department of Geology and Mineral Industries to
identify and map “further review areas” in coordination with the Department of
Forestry.  It also directs the Department of Geology to provide technical
assistance to local governments to facilitate the use and application of the
mapping information.

Status of Senate Bill 12 Mapping of Debris Flows in Western Oregon

The Departments of Geology and Forestry have teamed in the effort to develop
rapidly moving landslide hazard maps.  These maps integrate the state-of-the-art
in landslide hazard identification.  While the details of the nature and distribution
of debris flows are strikingly complex, there are common factors that characterize
the majority of debris flow locations.  These characteristics are key to identifying
future impact zones and allow the development of relative hazard maps on a
regional basis.  The regional hazard maps will provide basic information that will
help in making more informed mitigation decisions.  While it is generally not
possible to keep debris flows from occurring, there is the potential in many cases
to avoid the devastating impacts that landslides can have on people and
property.

The specific mapping approach that the Departments of Geology and Forestry
are utilizing involves iterative combinations of Geographic Information Systems
(GIS) and field investigations.  The key advantages of the iterative methodology
include: comprehensive and consistent coverage, the ability to focus resources
early in project coordination, and the ease of implementation and future
refinement.  The sources of information being utilized include field
reconnaissance maps, Geographic Information System (GIS) topographic data,
aerial photographs, and landslide inventory information.  The overall mapping
objective is to maximize the strengths and minimize the weaknesses of each of
these tools to produce the most useful and accurate maps possible.

The following are general descriptions of the iterative steps being used in the
development of the Senate Bill 12 maps:
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A)  Initial Department of Forestry Geographic Information System Modeling
of Landslide Initiation Areas in Western Oregon.

The Governor’s “Debris Avalanche Action Plan” (1997) requested mapping of
debris flow hazards in western Oregon.  The Department of Forestry developed
maps providing a preliminary indication of debris flow (rapidly moving landslide)
hazards in western Oregon.  These maps were completed in 1999.  The maps
evaluate locations subject to naturally occurring debris flows, including slide
initiation sites and locations along the paths of potential debris flows (e.g.,
confined stream channels and locations below steep slopes).  The maps are
generally good for steep slope areas, where landslides typically initiate, but are
less accurate for identifying the downslope impacts of these landslides.  These
maps may not capture many of the areas that are of a public safety concern and
are not the final “further review areas” as defined by Senate Bill 12 (1999).  The
Department of Forestry maps were completed in December 1999.  They have
been made available to local governments in western Oregon to provide an initial
indication of debris flow hazards.

B)  Selective Department of Geology Field Investigations of Landslide
Travel Paths.

Following the initial Department of Forestry mapping in western Oregon, the
Department of Geology has been refining the mapping of “rapidly moving
landslide” hazards.  This effort has focused primarily on improving the delineation
of the downslope “runout” areas – the most critical areas in terms of public
safety.  The Department of Geology approach has included selective field
investigations of known historical slide areas and other high hazard runout areas.
The Department of Forestry maps are extremely valuable for focusing these
efforts.  Targeting areas identified as "high" and "extreme" hazard areas on the
Department of Forestry maps, the Department of Geology has performed
preliminary field investigations throughout western Oregon.  Thus far, the
department has conducted field investigations in 59 U.S. Geological Survey 7.5-
minute quadrangles (a common map area of ~55 square miles).  Additional
quadrangles are targeted for field and Geographic Information System (GIS)
evaluations within the next several months.

C)   Refinement of the Geographic Information System Model, Incorporating
Department of Geology Field Findings

The Department of Geology is utilizing the initial findings from field investigations
to develop more refined methods for Geographic Information System (GIS)
modeling of debris flow hazards.  GIS modeling is uniquely suited for expedient
regional hazard evaluations and is a critical tool in the Senate Bill 12 mapping
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effort.  Working with state of the science models and the wealth of field data that
has been collected, the Department of Geology is working to find the most
appropriate methods for delineating hazard zone boundaries.  Several
appropriate models have been identified and are currently being tested.

D)  Departments of Geology and Forestry Field Refinement of Geographic
Information System Output

Geographic Information System modeling is uniquely suited for regional
evaluations.  However, due to inherent limitations in digital data and modeling,
complementary “field checking” of output is always critical.  Some of the initial
Department of Geology field data will be applicable for evaluating the improved
Geographic Information System models.  Other, potentially critical areas should
be field evaluated following the Geographic Information System refinements.
The ability to field verify the Geographic Information System maps is currently
limited by resource constraints.  Some "field checking" will be conducted
following the Geographic Information System model development, but the current
funding allocation does not provide for the beneficial second field season
(summer 2001) that was emphasized in 1999 legislative discussions.

E)  DOGAMI and ODF Joint Publication and Documentation of Digital
Hazard Maps

The Departments of Geology and Forestry are working together to ensure the
consistency of mapping procedures and final map products.  The mapping is on
schedule to be completed by the end of the biennium.  Given the aforementioned
resource limitations, the product will not be substantially field checked.
Publication of the “further review area“ maps is anticipated in spring 2002.

The Departments of Geology, Land Conservation and Development and Forestry
have developed complementary public outreach products that will facilitate
implementation of Senate Bill 12.  Some of these products are described in
Appendix A.
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DEPARTMENT OF LAND CONSERVATION AND DEVELOPMENT – MODEL
PROGRAM TO MITIGATE RAPIDLY MOVING LANDSLIDES

The Legislature appropriated funds to the Department of Land Conservation and
Development (DLCD) to award to a local government to develop a model
program for the mitigation of rapidly moving landslide hazards.  The project is
intended help other local governments implement Senate Bill 12 by providing
examples that can be modified or adopted directly.  The project will include a
model for a transfer of development rights program.

The Department of Land Conservation and Development sent application
materials to local planning departments in October 1999.  The department
received only one application.  In November 1999, the department awarded the
grant to Douglas County.  Douglas County began work on the grant in January
2000.

Under the terms of the grant agreement, Douglas County will provide four main
products that can be used by other communities.  A brief description of the
products and the status of these products follows:

A)  Model Ordinance

Douglas County has developed a draft model ordinance that will help local
governments implement Senate Bill 12.  The model ordinance is designed to be
adopted by other local governments with few modifications.  Douglas County has
based the model on ordinances used to address development in other hazards
areas such as floodplains.  It is designed to be easy for other local governments
to administer.

The draft model ordinance provides for a two-tier review process.  If a property is
identified as being in a Senate Bill 12 “further review area,“ the property owner
must complete a site assessment prepared by a licensed professional.  The
property owner funds this assessment.  This assessment would be required
before a community accepts an application for a development permit.

The initial geotechnical assessment could determine that the property is not in an
area with potential for rapidly moving landslides.  On the other hand, if the
assessment finds that there is a potential hazard, a more detailed analysis (i.e., a
geotechnical report) would be necessary.  The model ordinance also includes
language that will link it to a transfer of development rights program if a local
government chooses that option.
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DLCD has provided comments on Douglas County’s drafts.  The draft will be
reviewed by county planning directors and others prior to being finalized in the
spring of 2001.

B)  Model Documents to Support Implementation of Senate Bill 12

Douglas County has prepared several other model documents to assist local
governments in implementing Senate Bill 12.  They have prepared a draft
“recognition covenant” for a property owner to sign acknowledging that the
property is in an area with the potential for “rapidly moving” landslides.  A
covenant waiving a property owner’s ability to bring a suit against adjacent
landowners when the property owner has built in a “further review area” has also
been developed.  A site assessment form certifying that geotechnical
assessment has been completed for a property is being reviewed.

C)  Transfer of Development Rights Program

Douglas County will develop a model “transfer of development rights” program
that reflects the requirements of sections 5 and 6 of Senate Bill 12.  Transfer of
development rights are used to help move development away from some areas
(e.g., areas with rapidly moving landslide potential) to other areas.  Senate Bill 12
limits the areas that development can be transferred to (consistent with existing
state laws for the protection of farm and forestland).  According to Douglas
County’s analysis, the Senate Bill 12 provision will typically involve providing for
increased density in areas where dwellings can be sited under current Oregon
law.  The provisions in Senate Bill 12 will facilitate the transfer of a dwelling to a
“receiving area” in which the receiving location would benefit by an increased
density that wouldn’t otherwise be allowed.

Douglas County has begun their review of existing transfer of development rights
programs and authorities under existing Oregon law.  The following section
summarizes some of Douglas County’s early findings on transfer of development
rights programs:

• ORS 94.531 currently authorizes the transfer of development rights.  To
date, transfer of development rights have has not been implemented by
any Oregon community.  However, Deschutes County has conducted
extensive work through the Regional Problem Solving Program and is in
the process of developing a transfer of development rights program for the
area around LaPine in an effort to address concerns about ground water
quality and other problems.
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•  Douglas County has surveyed the application of transfer of development
rights programs in jurisdictions outside Oregon.  Unlike the Senate Bill 12
provision, many of the successful transfer of development rights programs
include local government funds to purchase development rights.
According to Douglas County’s initial research, transfer of development
rights in rural areas face a number of challenges.  Perhaps the major
challenge is that of market demand.  There is currently little market for
development rights in the form of the “density transfers” provided under
Senate Bill 12.

D)  Use of Mapping Products by Local Governments   

Douglas County is working to establish procedures to integrate Department of
Geology and Mineral Industries “further review area” maps into local tax parcel
maps.  The “further review area” maps provide the basis for local governments to
determine whether mitigation or site development standards apply to a property.
Thus, the format of Department of Geology maps and the ability of local
governments to use these maps are of critical importance in Senate Bill 12
implementation.

Based on preliminary discussions, it is expected that local governments will be
able to integrate the Department of Geology maps into a Geographic Information
System (GIS), thus enabling the overlay of Geology’s landslide maps on to tax lot
maps.  In order to ensure that local governments can make efficient and effective
use of map information, Douglas County has:  1) surveyed local governments to
determine if they have Geographic Information System capability; and
2) conducted several tests using the Department of Forestry debris flow maps to
see how they can be used to make decisions on individual tax lots.  Douglas
County surveyed the 18 counties in western Oregon where mapping of landslide
hazards will be conducted.  Fifteen of the 18 counties have Geographic
Information System capability.  Douglas County has provided this information to
the Department of Geology to ensure that maps will be in a format that can be
used by those communities with Geographic Information Systems (GIS).
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DEPARTMENT OF FORESTRY ACTIVITIES

Since 1997, the Department of Forestry has assumed several new obligations for
protection of the public from rapidly moving landslides.  As originally authorized
by Senate Bill 1211 (1997), the department continues to administer the interim
prohibition of affected forest operations on steep, landslide-prone sites above
homes and busy roads.  The department has taken steps to develop more
permanent forest practices requirements as required by Senate Bill 12.  The
department has also worked with state and local governments and private
landowners on many other actions to help protect the public from rapidly moving
landslides.  These actions are summarized in the following sections.

A)  Interim Prohibition of Certain Forest Operations

As discussed in the introduction, Senate Bill 1211 (1997) gave the State Forester
authority to prohibit timber harvest or road construction operations to prevent the
risk to human life from landslides or debris torrents.  Senate Bill 1211 specifically
established the following requirements for the Department of Forestry regarding
landslides and public safety:2

1) Notwithstanding any other provision of the Oregon Forest Practices Act, the
State Forester may prohibit timber harvest or road construction operations to
prevent risk to human life from landslides or debris torrents by denying the
approval required for those operations pursuant to ORS 527.710 when the State
Forester determines that all of the following conditions exist:
(a) The operation location includes high risk sites, as defined by the State
Board of Forestry pursuant to ORS 527.710;
(b) Residences and other buildings where people are likely to be present
during periods of intense rainfall or where paved county or state highways are in
such close proximity to the potential path of a landslide or debris torrent that
there is significant risk to human life; and
(c) The farthest expected extent of a potential landslide or debris torrent that
might originate in the operation area, based on physical features of the landslide
or debris torrent path, will reach the residences, buildings or highways referred to
in paragraph (b) of this subsection.

As of April 2000, the department has been notified of 74 operations meeting the
three statutory conditions described in (1)(a)(b) and (c) on all, or a portion, of
these operations. The interim prohibition has completely precluded harvesting
one of these operations.  Seventy operations were modified so that some of the
area was precluded from timber harvest. Total land area excluded from harvest

                                                
2 Notes proceeding Oregon Forest Practices Act, ORS 527.610 et seq.
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was 644 acres.  Finally, three operations have been granted deferral exceptions
because the danger of windthrow to a nearby residence was greater than the
landslide risk at those sites.  The Department of Forestry has advised
landowners to obtain the services of geotechnical professionals (engineering
geologists or geotechnical engineers) for operations where a portion of the
proposed logging unit was subject to the interim prohibition of operations.

It is worth noting that most landowners have screened their lands using the
department's guidance and are not presently proposing forest operations in areas
meeting the above criteria in Senate Bill 1211.  Therefore, the actual number of
operations affected by the interim prohibition is significantly greater than 74.  As
required by Senate Bill 12, administration of the interim prohibition of operations
on certain high risk sites will continue until rules are adopted by the Board of
Forestry and then promulgated.

B)  Development of Forest Practices Requirements

Senate Bill 12 requires the Department of Forestry to adopt and enforce forest
practice rules to reduce the risk of serious bodily injury or death from a rapidly
moving landslide (ORS 527.630).  The statute (ORS 527.710(11) sets forth the
criteria the Board of Forestry should consider in adopting such rules including the
exposure of the public to these safety risks and appropriate practices to reduce
the occurrence timing or effects of rapidly moving landslides.  Senate Bill 12 also
provides for the repeal of Sections 1 and 2 of chapter 565 of Oregon Laws 1997
(Senate Bill 1211).

Senate Bill 12 requires the Board to adopt new rules, and to make findings that
support these rules.  The Board must determine specific facts and standards
listed in ORS 527.714 (1)(c).  The findings required by the statute are
summarized in Appendix B.  At its April 21, 2000 meeting, the Board of Forestry
approved and directed the department to follow six guiding principles in
developing administrative rules to respond to Senate Bill 12.  Appendix C
includes the Board of Forestry’s guiding principles.  

C)  Project Team and Issue Paper

A project team has been formed to help the department develop alternatives for
consideration by the Board of Forestry.  To help the team in this effort, eight
policy considerations have been identified for review and discussion.  The team
has been asked to develop alternatives as appropriate.  Recommendations will
be based on project team input, the requirements of Senate Bill 12, and the
guiding principles.  More specific rule concepts will also be developed in
collaboration with the project team.  Input from potentially affected parties will be
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solicited and incorporated into these concepts.  A list of project team members is
included as Appendix D.

The Department of Forestry has drafted a Landslides and Public Safety issue
paper.  This issue paper has been reviewed by a number of landslide experts,
and also by members of the project team.  The department has hired a
geotechnical assistant to help perform the detailed analyses required by statute
(ORS 527.714), and to better provide information on specific landslide hazards to
local governments.  The department is currently working on development of
alternatives, with project team input.
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ISSUES ASSOCIATED WITH IMPLEMENTATION OF SENATE BILL 12

••  Local Governments Geographic Information System Capabilities

According to a survey of local governments in western Oregon conducted by
Douglas County, fifteen of the eighteen counties with areas identified as having
the potential for rapidly moving landslides, have Geographic Information
Systems.  These systems will allow counties to incorporate the Department of
Geology’s “further review area” maps into their existing mapping programs,
allowing them to address landslide issues on a tax lot or parcel basis.  Three
Counties – Coos, Curry, and Hood River – currently do not have Geologic
Information Systems.  These communities will be at a distinct disadvantage when
beginning to implement Senate Bill 12.

•  Funding for Mapping Effort

Funding is currently unavailable to field verify all of the Department of Geology’s
maps of “Further Review Areas.”  No funding is available to map areas of rapidly
moving landslides in eastern and central Oregon.

••  Local Government Concerns

Local governments have expressed concerns about implementation of Senate
Bill 12.  If local governments seek a legislative remedy, the Departments of
Geology, Land Conservation and Development and Forestry will be pleased to
provide additional information to the legislature, as needed.

•• Ballot Measure 7

The three departments are not aware of any changes required to implement
Senate Bill 12 at this time.  However, the potential effect of Ballot Measure 7 on
the implementation of Senate Bill 12 is unknown.

CONCLUSION

The combined Department of Geology and Forestry mapping of rapidly moving
landslides is on schedule to be completed by summer 2001.  Land Conservation
and Development is expecting final delivery of model ordinance materials in
spring 2001 as well.  Department of Forestry is also on schedule with rule making
and other ongoing Senate Bill 12 activities.  All three departments have been
actively involved in many complementary efforts to address rapidly moving
landslide hazards in western Oregon.  (See Appendix A).
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The Departments of Geology, Forestry, and Land Conservation and
Development are individually and jointly committed to developing useful products
and disseminating information to mitigate landslide hazards in Oregon.  With the
eventual completion of the hazard maps and supporting programs, Oregonians
will be served with extremely valuable landslide hazard mitigation tools.  State
and local planners, transportation officials, foresters, ecologists, and many others
can benefit from the existence of consistent and comprehensive methods for
identifying rapidly moving landslide hazard zones.  The existence of these
valuable hazard identification tools, coupled with public involvement and
outreach, can lead to more informed resource allocation, increased public safety
and effective landslide hazard mitigation in Oregon.
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 EMERGENCY WARNING SYSTEM 
 

DEBRIS FLOWS IN WESTERN OREGON 
Updated: 12-19-2005 

 
1. PURPOSE 
 
To inform local residents, landowners, drivers, road managers, and emergency planners 
during weather events when debris flows are expected and where they are expected to 
occur. 
 
2. BACKGROUND 
 
The U.S Geological Survey (USGS) developed a landslide warning system based on 
rainfall thresholds for the Bay area of California, which functioned between 1985 and 
1995. Since then, the USGS has developed rainfall thresholds for similar purposes in 
several other locations, including the Puget Sound area of Washington. The USGS is 
currently beginning to work on a project in Oregon to help assess and possibly refine 
the rainfall thresholds used for this debris flow warning system. 
 
The Oregon Department of Forestry (ODF) has provided storm messages for road 
management purposes and quantitative precipitation forecasts since the mid-1980’s. 
The Governor’s Debris Avalanche Action Plan (March 1997) called for development of a 
warning system. ODF worked with the Department of Geology and Mineral Industries 
(DOGAMI), the National Weather Service (NWS), Oregon Department of Transportation 
(ODOT) and Oregon Emergency Management (OEM) to develop this debris flow 
warning system.   
 
The system relies on ODF meteorologists to monitor rainfall, develop and provide 
weather forecasts, consult with ODF geotechnical specialists, and issue warnings when 
appropriate. ODF notifies Forestry staff, other state agencies as well as the NWS when 
warnings are issued and subsequently cancelled (see Section 4.) Warnings are also 
distributed through the Law Enforcement Data System (LEDS).  The NWS disseminates 
the State developed emergency messages via NOAA Weather Radio, Weather Wire, 
LEDS, and Internet.   Warnings are also displayed on the ODF and DOGAMI web sites.     
 
The system was used for the first time during the winter of 1997-98.  One advisory and 
no warnings were issued during that winter. Since that time, an additional seven 
advisories and one warning have been issued.    Advisories were dropped from the 
system in the fall of 2004 and only warnings are being issued based on the previously 
adopted advisory and warning criteria.   
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A list of advisories and warning issued through December 15, 2005 is shown below. 
 

Debris Flow Advisories and Warnings 
1997- December 15, 2005 

 
Date Type Area 

16-Dec-97 Advisory Clatsop, Tillamook, western Yamhill Counties 
24-Nov-98 Advisory Clatsop to Coos Counties 
23-Feb-99 Advisory Western Oregon north of Highway 20 
26-Nov-01 Advisory Clatsop to Coos Counties 
15-Dec-01 Advisory Northwest Oregon West of the Cascade crest and North 

of Highway 20 
13-Dec-02 Advisory Curry County and Josephine County west of Hwy 199 

and south of the Rogue River 
31-Jan-03 Advisory Clatsop, Columbia, Tillamook, and Yamhill Counties 
13-Dec-03 Advisory Southern Lincoln, Western Lane, Western Douglas, 

Coos and Curry Counties 
29-Jan-04 Warning Clatsop, Tillamook, Lincoln, Columbia, Washington, 

Yamhill, and Multnomah County east of Troutdale 
 
 
3. SYSTEM DESCRIPTION 
 

a. Warnings 
 
The purpose of a debris flow warning is to let people know that debris flows are 
very likely, and to provide this information as close to the critical rainfall period as 
will be useful by persons in affected locations.  Warnings are intended to provide 
time to prepare for an emergency period.  A debris flow warning may be issued 
between 3 and 48 hours prior to the anticipated arrival of precipitation significant 
enough to trigger debris flows. During the warning period, people in vulnerable 
locations may be in imminent threat of serious injury, and should take immediate 
precautionary actions.  
 
Warnings will be issued when periods of measured rainfall reach the threshold 
that typically results in many debris flows or when the thresholds are expected to 
be reached. Warnings especially will be issued when such precipitation is 
expected during periods of darkness.  This is expected to provide at least a 
couple of hours warning in advance of the most dangerous periods. 
 
Warnings will include locations of expected or measured high precipitation, by 
county or region of the state (often using a county line or highway as the 
demarcation line). 
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b. Forecasting Criteria 
 
Preliminary evaluation of debris flow potential will normally be based on 
forecasted rainfall at four key locations: Cascade Locks (the ODF remote 
automatic weather station (RAWS) site, not the airport), Charlotte Ridge, North 
Bend and Tillamook, since these sites are near and west of areas of high debris 
flow hazard. Therefore, they should provide some advance signal of rain at the 
most critical locations.  The warning threshold for these sites is based on the 
following precipitation values: 
 
 Inches  in  Hours 
 
 3 12 
 4 24 
 5.5 36 
 7 48 
 
These values are based on ODF experience with emergency road forecasts and 
with storm events that have initiated significant numbers of debris flows.  
Warnings are issued by the ODF meteorologists after consultation with ODF 
geotechs. In some cases the geotechnical specialists may modify the threshold 
criteria (i.e. low elevation snow with warm rain expected or heavy rain after a 
hard freeze).  Geotechnical specialists will provide advance notice of this change 
to the meteorologists, and will provide specific updated warning threshold criteria.   
 
At their discretion, meteorologists may use other coastal sites from Bandon to 
Seaside for forecasting threshold precipitation (using the same values above), 
except for Reedsport, which may need a lower threshold.  The values above are 
for sites immediately adjacent to the coast and not inland mountain or valley 
locations. For storms that track from the south (not over the ocean) a criteria of 
2.5 inches in 24 hours for Ashland will be used. 
 

c. Issuance of Warning  
 
Warnings will be issued after heavy rain has been measured at a key rainfall 
location or if heavy rain is expected.  Key locations where hourly rainfall data is 
available include: North Bend, Charlotte Ridge, Reedsport, Tillamook, and the 
ODF RAWS site at Cascade Locks.   Ashland, Florence, Newport and Roseburg 
are also key locations.  Data from weather stations near these communities may 
be used where real-time data is available.  A geotechnical specialist should be 
consulted prior to issuing a warning.   
 

1) Warnings will be issued after threshold rainfall has occurred in any critical 
location (including inland, debris flow prone areas) or if the threshold 
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amount is expected.  A warning will be issued after 5 inches of rain is 
recorded in 24 hours at any coastal site north of Florence.  A warning will 
be issued after 4 inches of rain in 24 hours for coastal sites from Florence 
to Bandon (see #2, below).  Warning criteria for inland sites will be higher, 
and will depend on orographic and other influences. Slopes must also 
contain some antecedent water from either a) at least 1 inch of rain in the 
24 hours prior to the 6, 12, or 24 hour period, or b) relatively warm rain 
falling on at least 1 foot of snow at 1000-foot elevation (i.e. a rain on snow 
event). 

 
2) A lower warning threshold will be used for the Tyee Core area (where 

studies indicate a higher susceptibility to rapidly moving landslides). The 
Tyee Core Area is found in parts of ODF’s 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.  Coastal rain gauges from Florence to Bandon 
should be used to evaluate potential precipitation in this area. Warnings 
may be issued after as little as 4 inches of rain in 24 hours at these 
locations. 

 
3) Warnings may also be issued if threshold precipitation is deemed likely 

(but prior to actually occurring) during periods of darkness at critical 
locations (populated areas). There is the special concern for periods of 
darkness as people may be in their most vulnerable condition (sleeping). 

 
4) During warning periods, a geotechnical specialist will be in an alert mode.  

If available, the ODF staff geotechnical specialist will advise the 
meteorologist on appropriate precipitation thresholds for a warning.  The 
geotechnical specialist will also provide consultation on the warning 
location and concur will concur with the warning language prior to 
warnings being issued.  When the staff geotechnical specialist is not 
available, the appropriate area geotechnical specialist should be consulted 
(John Seward for Lane County and south, Dave Michael for Lincoln county 
and north). 

 
Warnings will be available on the web at ODF’s website as well as on the NWS 
web site (listed as a NWS Civil Emergency Message.)  Warnings may also be 
shown on the DOGAMI web site (via links to ODF or the NWS.) 
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d. Cancellation (termination) of Warning 
 
The warnings will be cancelled (terminated) after: 

1) The expected heavy rainfall has not materialized and is unlikely to 
materialize, or 

2) The rainfall has ceased or dropped to light intensity (less than 0.1 inch per 
hour) for a period of over two hours (over the entire warning area). 

 
e. System Resources 
 

Staff support for these activities will be provided during normal working hours, 
and will be provided outside normal working hours during periods when the 
forecast indicates heavy rain is possible.   

 
4. COMMUNICATION OVERVIEW 
 

a. Procedures 
 

1) ODF will communicate warnings to the National Weather Service in 
Portland, the Office of Emergency Management in Salem, the Department 
of Transportation, and the Department of Geology and Mineral Industries. 

2) ODF will call the NWS Portland lead forecaster to verify the receipt of the 
warning message by the NWS.  The NWS Portland lead forecaster will 
contact the Medford NWS office to coordinate the dissemination of 
messages in the Medford County Warning Area. 

3) Oregon Emergency Response System (OERS) will notify ODOT and 
DOGAMI immediately upon receipt. 

4) The National Weather Service will broadcast warnings over NOAA 
Weather Radio and NOAA Weather Wire services. 

5) OEM will follow established notification procedures per the OERS Natural 
Hazards - Incident Notification Matrix 

 
b. Warning FAX List 

 
1) ODF Private and Community Forests   503-945-7490 
2) DOGAMI   503-731-4066 
3) ODOT: 

Region 1, Portland Metro Area and I 84   503-731-4555 
Region 2, Salem, Tillamook area to HW 126  503-371-5924 
Region 3, (Central Point) includes HW 38  541-858-6532  

4) NWS - Portland   503-326-2598 
5) OERS   503-588-1378 
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6) OEM Admin                                                              503-373-7833 
7) BLM Salem District (Attention Dana Cork)  503-375-5622 

 
c. Warning E-mail List 

 
1) DOGAMI, James Roddey,DOGAMI (global list):  James.Roddey@state.or.us 
2) ODF Private and Community Forests:  ODF Private & Community Forests Mail 

Group 
3) ODF Area Directors:  ODF AD Mail Group 
4) ODF Unit Foresters:  ODF UF Mail Group 
5) ODF District Foresters:  ODF DF Mail Group 
6) ODF Stewardship Foresters:  ODF P&CF Mail Group 
7) OERS:  oers.staff@state.or.us 
 
Note:  The ODF mail groups are internal distribution lists shown under the 
ODF DEBRIS FLOW name in the ODF mail network. 

 
d. Warning Phone List 

 
If a warning is being considered, ODF geotechs will contact: 
 
1) DOGAMI, James Roddey, (cell 503-807-8343) 
2) OEM EDO 503-378-6377 or WATS 1-800-452-0311 

 
e. Internet Dissemination 

 
1) ODF: 
http://www.odf.state.or.us/DIVISIONS/protection/fire_protection/daily/debris.asp 

 
2) NWS (shown as Civil Emergency Messages):  

http://www.wrh.noaa.gov/cgi-bin/warnings.pl?PDX 
 

f. Other Contact Information 
 

1) Oregon Department of Forestry: 
 

ODF Meteorologist on Duty 503-945-7401 
Mike Ziolko 503-945-7452 home: 503-657-6781 
Jason Hinkle 503-945-7406 cell:  503-467-6419 
John Seward 541-440-3412 pager: 503-440-8667 
Dave Michael 503-359-7448 cell:  503-318-4505  

  home: 503-357-0238 
2) National Weather Service: 

 

mailto:oers.staff@state.or.us
http://www.wrh.noaa.gov/cgi-bin/warnings.pl?PDX
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NWS Lead Forecaster  Remains with ODF only 
Tyree Wilde, Warning Meteorologist 503-326-2340 x223 

 
3) Oregon Dept. of Transportation: 

 
Rose Gentry 503-986-3020 pager: 503-918-4521 
Region 1 (Portland) 503-283-5859 
Region 2 (Salem) 503-378-2299 
Region 3, (Central Point) 541-858-3103 

 
4) Department of Geology & Mineral Industries: 

 
James Roddey 503-731-4100 x242 cell: 503-807-8343 

 
5) Oregon Emergency Management-Oregon Emergency Response System 

(OERS): 
 

Duty Officer 503-378-6377 or WATS 1-800-452-0311 
 

g. Responsibilities/Alternates 
 

1) ODF Duty Meteorologist   Forecasting and transmitting warnings                                                                                                                
2) Mike Ziolko (ODF)  Meteorological system administration 
3) Jason Hinkle (ODF)  Geotechnical consultation 

John Seward (ODF) 
Dave Michael (ODF)   

4) NWS Lead Forecaster   Disseminate warning 
5) James Roddey (DOGAMI)   News media inquiries 
6) OERS Duty Officer  Dissemination per OERS Natural  

 Hazards - Incident Notification Matrix 
7) ODOT Dispatchers  Disseminate and utilize warnings                           

  internally as appropriate 
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5. WARNING STATEMENTS 
 
Note:  the bold and italicized text shown below is modified to include the specific 
information required for each warning, extension or cancellation. 
 

a. Typical Warning Language 
 

THE STATE OF OREGON HAS ISSUED A DEBRIS FLOW WARNING FOR 
[AFFECTED COUNTIES OR REGIONS] EFFECTIVE BETWEEN [DATE(S) AND 
TIMES].  THE WARNING MEANS THAT INTENSE RAINFALL WHICH MAY 
INITIATE DEBRIS FLOWS IS EXPECTED WITHIN THE NEXT [XX] HOURS. 
DEBRIS FLOWS ARE DANGEROUS, RAPIDLY MOVING LANDSLIDES.  STEEP 
SLOPES, CANYONS, GORGES AND THE MOUTHS OF MOUNTAIN STREAMS 
ARE THE LOCATIONS AT GREATEST RISK.  PERSONS IN HOMES OR 
VEHICLES ARE AT RISK OF SERIOUS INJURY WHEN IN THESE LOCATIONS. 

 
b. Typical Extension Language 

 
THE DEBRIS FLOW WARNING ISSUED BY THE STATE OF OREGON FOR 
[AFFECTED COUNTIES OR REGIONS] HAS BEEN EXTENDED UNTIL [DATE 
AND TIME].  [THEN FOLLOW WITH STANDARD LANGUAGE FOR THE 
WARNING]. 

 
 

c. Typical Termination Language 
  

THE STATE OF OREGON HAS TERMINATED THE DEBRIS FLOW WARNING 
THAT WAS IN EFFECT FOR [AFFECTED AREA].  RAINFALL HAS ABATED AND 
NEW DEBRIS FLOWS ARE LESS LIKELY, ALTHOUGH UNSTABLE SLOPES MAY 
CONTINUE TO EXPERIENCE MOVEMENT OVER THE NEXT SEVERAL DAYS. 
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EMERGENCY WARNING SYSTEM PROCEDURES 
FOR DEBRIS FLOWS IN WESTERN OREGON 

 
Updated: 12/03/2007 by the Oregon Department of Forestry and the Oregon 
Department of Geology and Mineral Industries 
 
The Oregon Department of Forestry website for official warnings can be found 
at: http://www.odf.state.or.us/DIVISIONS/protection/fire_protection/daily/debris.asp   

 
The official warning statement from the National Weather Service can be found 
at: http://www.wrh.noaa.gov/pqr   
 
Debris flows are a particular type of landslide: the dangerous, rapidly moving 
landslides that have been responsible for several deaths in Oregon in the past 
few years. In 1996, a series of debris flows resulted in the deaths of five people 
and damage to many homes, roads, and bridges. A debris flow near Florence in 
1999 killed two loggers. 
 
The purpose of the EMERGENCY WARNING SYSTEM FOR DEBRIS FLOWS IN 
WESTERN OREGON is to inform local residents, landowners, drivers, road 
managers, and emergency planners during weather events when debris flows 
are expected and where they are expected to occur. 
 
BACKGROUND 
The U.S Geological Survey (USGS) developed a landslide warning system based on 
rainfall thresholds for the Bay area of California, which functioned from 1985 until 1995. 
 
Since then, the USGS has developed rainfall thresholds for similar purposes in several 
other locations, including the Puget Sound area of Washington. The USGS is currently 
working on a project in Oregon to help assess and possibly refine the rainfall thresholds 
used for our debris flow warning system. 
 
The Department of Forestry (ODF) has provided storm messages for road management 
purposes and quantitative precipitation forecasts since the mid- 1980’s and in March 
1997, the Governor’s Debris Avalanche Action Plan called for development of a more 
comprehensive warning system. ODF worked with the Department of Geology and 
Mineral Industries (DOGAMI), the National Weather Service (NWS), Oregon 
Department of Transportation (ODOT) and Oregon Emergency Management (OEM) to 
develop the current debris flow warning system. 
 
The warning system relies on ODF meteorologists to monitor rainfall, develop and 
provide weather forecasts, consult with ODF geotechnical specialists, and issue warnings 
when appropriate. ODF notifies Forestry staff, other state agencies as well as the NWS 
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when warnings are issued and subsequently cancelled. Warnings are also distributed 
through the Law Enforcement Data System (LEDS). The NWS disseminates the State 
developed emergency messages via NOAA Weather Radio, Weather Wire, LEDS, and 
internet. Warnings are also displayed on the ODF and DOGAMI web sites. 
 
The system was used for the first time during the winter of 1997-98.  One advisory and 
no warnings were issued during that winter.  Advisories were dropped from the system in 
the fall of 2004 and only warnings are being issued based on the previously adopted 
warning criteria.     
 
A list of debris flow advisories and warning issued through December 2007 is 
shown below.     
 
Date   Type   Area  
16-Dec-97  Advisory  Clatsop, Tillamook, western Yamhill Counties  
24-Nov-98  Advisory  Clatsop to Coos Counties  
23-Feb-99  Advisory  Western Oregon north of Highway 20  
26-Nov-01  Advisory  Clatsop to Coos Counties  
15-Dec-01  Advisory  Northwest Oregon West of the Cascade crest and North  
    of Highway 20  
13-Dec-02  Advisory  Curry County and Josephine County west of Hwy 199  
    and south of the Rogue River  
31-Jan-03  Advisory  Clatsop, Columbia, Tillamook, and Yamhill Counties  
13-Dec-03  Advisory  Southern Lincoln, Western Lane, Western Douglas, Coos  
   and Curry Counties  
29-Jan-04  Warning  Clatsop, Tillamook, Lincoln, Columbia, Washington,  
    Yamhill, and Multnomah County east of Troutdale 30-30-
Dec-05  Warning  Coos and Douglas Counties west of I-5  
 
Date   Type   Area  
10-Jan-06  Warning  Clatsop, Tillamook, Lincoln, Washington, Yamhill, Polk,  
    and western Lane Counties  
 06-Nov-06  Warning  Western Columbia Gorge, north Oregon Cascade foothills,  
   Clackamas and Marion Counties 
 
The Oregon Department of Forestry website for official warnings can be found 
at: http://www.odf.state.or.us/DIVISIONS/protection/fire_protection/daily/debris.asp   

 
The official warning statement from the National Weather Service can be found 
at: http://www.wrh.noaa.gov/pqr   
 
DEBRIS FLOW WARNING SYSTEM DESCRIPTION   
Warnings  

The purpose of a debris flow warning is to let people know that debris flows are 
very likely to occur, and to provide this information as close to the critical rainfall 
period as possible in order that the information is useful to persons in affected 
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locations.  Warnings are intended to provide time to prepare for an emergency 
period.   
 
A debris flow warning may be issued at the time of, or between 3 and 48 hours 
prior to, the anticipated arrival of precipitation significant enough to trigger debris 
flows. During the warning period, people in vulnerable locations may be in 
imminent threat of serious injury or death, and should take immediate 
precautionary actions.   Warnings will be issued when periods of measured 
rainfall reach the threshold that typically results in many debris flows or when the 
thresholds are expected to be reached.  
 
Warnings especially will be issued when such precipitation is  expected during 
periods of darkness.  This is expected to provide at least a couple of hours 
warning in advance of the most dangerous periods.  Warnings will include 
locations of expected or measured high precipitation, by county or region of the 
state (often using a county line or highway as the demarcation line).      
 

Forecasting Criteria  
Preliminary evaluation of debris flow potential will normally be based on 
forecasted rainfall at four key locations: Cascade Locks (the ODF remote 
automatic weather station (RAWS) site), Charlotte Ridge, North Bend and 
Tillamook. These sites are near and west of areas of high debris flow hazard.  
 
ODF research indicates these sites should provide some advance signal of rain at 
the most critical locations.  The warning threshold for these sites is based on the 
following precipitation values:    
 
Inches  in  Hours    
     3             12   
     4             24   
     5.5          36   
     7             48   
 
These values are based on ODF experience with emergency road forecasts and 
with storm events that have in the past initiated significant numbers of debris 
flows.  Warnings are issued by the ODF meteorologists after consultation with 
ODF geotechs.  
 
In some cases the geotechnical specialists may modify the threshold criteria (e.g. 
low elevation snow with warm rain expected or heavy rain after a hard freeze).  
Geotechnical specialists will provide advance notice of this change to the 
meteorologists, and will provide specific updated warning threshold criteria.    At 
their discretion, meteorologists may use other coastal sites from Bandon to 
Seaside for forecasting threshold precipitation (using the same values above), 
except for Reedsport, which may need a lower threshold.   
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The rainfall values above are for sites immediately adjacent to the coast and not 
inland mountain or valley locations. For storms that track from the south (not over 
the ocean) a criteria of 2.5 inches in 24 hours for Ashland will be used.   
 

Issuance of Warning   
Warnings will be issued after heavy rain has been measured at a key rainfall 
location or if heavy rain is expected.  Key locations where hourly rainfall data is 
available include: North Bend, Charlotte Ridge, Reedsport, Tillamook, and the 
ODF RAWS site at Cascade Locks.   Ashland, Florence, Newport and Roseburg 
are also key locations.  Data from weather stations near these communities may 
be used where real-time data is available.  A geotechnical specialist should be 
consulted prior to issuing a warning.     
 
1) Warnings will be issued after threshold rainfall has occurred in any critical 
location (including inland, debris flow prone areas) or if the threshold amount is 
expected.  A warning will be issued after 5 inches of rain is recorded in 24 hours 
at any coastal site north of Florence.  A warning will be issued after 4 inches of 
rain in 24 hours for coastal sites from Florence to Bandon (see #2, below).  
Warning criteria for inland sites will be higher, and will depend on orographic and 
other influences. Slopes must also contain some antecedent water from either a) at 
least 1 inch of rain in the 24 hours prior to the 6, 12, or 24 hour period, or b) 
relatively warm rain falling on at least 1 foot of snow at 1000-foot elevation (i.e. a 
rain on snow event).   
 
2) A lower warning threshold will be used for the Tyee Core area (where studies 
indicate a higher susceptibility to rapidly moving landslides). The Tyee Core Area 
is found in parts of ODF’s 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.  Coastal rain gauges from Florence 
to Bandon should be used to evaluate potential precipitation in this area. 
Warnings may be issued after as little as 4 inches of rain in 24 hours at these 
locations.   
 
3) Warnings may also be issued if threshold precipitation is deemed likely (but 
prior to actually occurring) during periods of darkness at critical locations 
(populated areas). There is the special concern for periods of darkness as people 
may be in their most vulnerable condition (sleeping).   
 
4) During warning periods, a geotechnical specialist will be in an alert mode.  If 
available, the ODF staff geotechnical specialist will advise the meteorologist on 
appropriate precipitation thresholds for a warning.  The geotechnical specialist 
will also provide consultation on the warning location and concur with the 
warning language prior to warnings being issued.  When the staff geotechnical 
specialist is not available, the appropriate area geotechnical specialist should be 
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consulted (John Seward for Lane County and south, Dave Michael for Lincoln 
County and north).   
 
Warnings will be available on the web at ODF’s website as well as on the NWS 
web site (listed as a NWS Civil Emergency Message.)  Warnings may also be 
shown on the DOGAMI web site (via links to ODF or the NWS.) 
 

Cancellation (termination) of Warning  
The warnings will be cancelled (terminated) after:  
1) The expected heavy rainfall has not materialized and is unlikely to materialize, 
or;  
 
2) The rainfall has ceased or dropped to light intensity (less than 0.1 inch per 
hour) for a period of over two hours (over the entire warning area).   
 

The Oregon Department of Forestry website for official warnings can be found 
at: http://www.odf.state.or.us/DIVISIONS/protection/fire_protection/daily/debris.asp   

 
The official warning statement from the National Weather Service can be found 
at: http://www.wrh.noaa.gov/pqr   

 
System Resources Staff support for these activities will be provided during normal 
working hours, and will be provided outside normal working hours during periods when 
the forecast indicates heavy rain is possible.       
 
Communication Overview  Procedures  

1) ODF will communicate warnings to the Oregon Emergency Response System, 
the National Weather Service in Portland, Oregon Emergency Management in 
Salem, the Department of Transportation, and the Department of Geology and 
Mineral Industries.  

 
2) ODF will call the NWS Portland lead forecaster to verify the receipt of the 
warning message by the NWS.  The NWS Portland lead forecaster will contact 
the Medford NWS office to coordinate the dissemination of messages in the 
Medford Warning Area.  
 
3) Oregon Emergency Response System (OERS) will notify ODOT and 
DOGAMI immediately upon receipt.  
 
4) The National Weather Service will broadcast warnings over NOAA Weather 
Radio and NOAA Weather Wire services.  
 
5) OERS will follow established notification procedures per the OERS Natural 
Hazards - Incident Notification Matrix     

 
WARNING STATEMENTS   
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Note:  the bold and italicized text shown below is modified to include the specific 
information required for each warning, extension or cancellation.     
 

Typical Warning Language   
THE STATE OF OREGON HAS ISSUED A DEBRIS FLOW WARNING FOR  
[AFFECTED COUNTIES OR REGIONS] EFFECTIVE BETWEEN [DATE(S) 
AND TIMES].  THE WARNING MEANS THAT INTENSE RAINFALL 
WHICH MAY INITIATE DEBRIS FLOWS IS EXPECTED WITHIN THE 
NEXT [XX] HOURS. DEBRIS FLOWS ARE DANGEROUS, RAPIDLY 
MOVING LANDSLIDES.  STEEP SLOPES, CANYONS, GORGES AND THE 
MOUTHS OF MOUNTAIN STREAMS ARE THE LOCATIONS AT 
GREATEST RISK.  PERSONS IN HOMES OR VEHICLES ARE AT RISK OF 
SERIOUS INJURY WHEN IN THESE LOCATIONS.   
 

Typical Extension Language   
THE DEBRIS FLOW WARNING ISSUED BY THE STATE OF OREGON FOR 
[AFFECTED COUNTIES OR REGIONS] HAS BEEN EXTENDED UNTIL 
[DATE AND TIME].  [THEN FOLLOW WITH STANDARD LANGUAGE FOR 
THE WARNING].  
 

Typical Termination Language   
THE STATE OF OREGON HAS TERMINATED THE DEBRIS FLOW 
WARNING THAT WAS IN EFFECT FOR [AFFECTED AREA].  RAINFALL 
HAS ABATED AND NEW DEBRIS FLOWS ARE LESS LIKELY, 
ALTHOUGH UNSTABLE SLOPES MAY CONTINUE TO EXPERIENCE 
MOVEMENT OVER THE NEXT SEVERAL DAYS.   
 

 The Oregon Department of Forestry website for official warnings can be found 
at: http://www.odf.state.or.us/DIVISIONS/protection/fire_protection/daily/debris.asp   

 
The official warning statement from the National Weather Service can be found 
at: http://www.wrh.noaa.gov/pqr   

 
For more information, contact James Roddey at 800 NE Oregon St., Portland, OR 97232, 
(971) 673-1543 or on cell phone at (503) 807-8343.   

 
James Roddey   
Earth Sciences Information Officer  
Oregon Dept. of Geology and Mineral Industries  
800 NE Oregon Street, Suite 965, Portland, OR 97232  
(971) 673-1543 (direct line) / (503) 807-8343 (cell) 
james.roddey@dogami.state.or.us  
http://www.oregongeology.com 

 
 



COMMUNICATION PROCESS – LANDSLIDE/DEBRIS FLOW ALERTS 
June 2018  

 
 
 
Timeline & Tasks – Interim Process (no communications director in place)  

- The National Weather Service issues a flood watch or flash flood watch 
- Director/Deputy Director/ GS&S Manager/subject matter experts notified of the watch 

(Publications Coordinator)   
- Confirm availability of SME to provide media interviews and determine media contact  
- Draft news release using approved template (Publications Coordinator)  
- Review news release (SME)  
- Issue a landslide alert by: 

o Sending a news release out via Flash Alert (Publications Coordinator) 
o Posting release to Oregon Newsroom (Publications Coordinator)  
o Posting a notice to DOGAMI main web pages with a link to the relevant NWS website 

and links to the DOGAMI debris flow/landslide alert page and Statewide Landslide 
Information Database for Oregon (Publications Coordinator) 

o Forwarding the news release to the Office of Emergency Management, as well as 
emergency managers for affected counties (Publications Coordinator) 

o Sharing information via social media as possible  
- Give media interviews as requested (SMEs)  
- Landslide/debris flows alerts are removed when the flood watch is cancelled or expires 

(Publications Coordinator) 
 
Timeline & Tasks – Standard (communication director in place) 

- National Weather Service issues a flood watch or flash flood watch  
- DOGAMI issues a landslide/debris flow alert by: 

o Sending a news release out via Flash Alert (Communications)  
o Posting a notice to DOGAMI main web pages with a link to the relevant NWS 

watch/warning/alert page and links to the DOGAMI debris flow/landslide alert page and 
Statewide Landslide Information Database for Oregon (Publications Coordinator) 

o Forwarding the news release to the Office of Emergency Management, as well as 
emergency managers for affected counties (Communications) 

o Sharing information via social media as possible  
- Media interviews given as requested (Communications, subject matter experts) 
- Landslide/debris flows alerts are removed when the flood watch is cancelled or expires 

(Publications Coordinator) 
 
Resources  
News release template (template has been pre-approved and in standard process, does not require 
approval of the director/deputy director prior to sending):   
Landslide Message Map: 
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