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1.0 Overview
The purpose of the assessment is to identify areas within the Naselle WAU that have a moderate or high risk of landsliding due to natural causes or the effects of forest practices.  The protocol for a Level II assessment requires that several Critical Questions, adopted in part from the Washington Forest Practices Board’s Standard Methodology for Conducting Watershed Analysis, Version 4.0 (1997), be answered by the analysis (see Section 2.0 for the Critical Questions).  The mass wasting assessment is conducted using aerial photographs, maps and field observations.  Using this information, the geologist evaluates mass wasting processes relative to the critical questions.  A series of exercises designed to either confidently answer the key questions, or identify more detailed information necessary to do so, is developed in this assessment.  The objective of these exercises is to generate information sufficient to establish:

1. The mass wasting features and processes (shallow-rapid landslides, debris flows, and deep-seated failures) active in the basin.

2. Portions of the landscape having similar inherent physical characteristics relative to mass-movement behavior.

3. The relative potential for mass wasting impacts associated with the landscape units.

1.1
Introduction to Mass Wasting Processes and Terminology

Terminology used to describe mass wasting processes in this assessment follow the classification system established by the Washington Forest Practices Board (1997) as modified by Boyd and Vaugeois (2003).  This system places slope movement into nine types (shallow-rapid, debris flow, debris avalanche, shallow sporadic deep-seated, large persistent deep-seated, earth flow, rock topple / fall, and snow avalanche).  Geomorphic analysis is aided by designating landform, slope shape, and land use associated with each landslide feature.  Other attributes related to landslide data analysis are also collected and analyzed (see form A-1).  For the purposes of this study, most landslides that fail below rooting depth are categorized as deep-seated, consistent with the Forest Practices rules (WAC 222-16-050).  For this reason, those deep-seated landslides that moved rapidly and clearly deliver are included in the analyses of sediment delivery.

2.0 Critical Questions 

These questions are designed to answer the overarching question, “What is the mass wasting potential in the watershed?”  

What evidence is present for mass wasting or mass wasting potential in the watershed?

During this mass wasting review of the Lower Naselle WAU, a total of 319 landslides were identified over a 36-year photo period.  These include a wide variety of shallow rapid and deep-seated landslide processes.  Of these, 26 were confirmed by field observation. In addition, Powell and Lebovitz (2003, in Boyd and Vaugeois, 2003) and Wells (1989) identified numerous landslides in the study area.  Seven Mass Wasting Map Units are defined on the basis of similarities in slope form, landslide frequency, geology, and other factors.  Within this WAU there are four MWMUs identified as having high mass wasting potential.  The overall mass wasting potential of the Lower Naselle WAU is moderate when compared with other watersheds in the Cascades and Olympics (e.g. Parks, 2000; Lingley, L., 1998, 2002; Lingley, 2004a, b, c; Wegmann, 2004a, b).

What mass wasting processes are active?
Shallow rapid landslides, debris flows, and shallow sporadic and large persistent deep-seated landslide types have all been observed within the Lower Naselle WAU (Form A-1).

How are mass wasting features distributed throughout the landscape (both active and dormant)?
See Map A-1.  The majority of landslides inventoried in this mass wasting assessment can be assigned to the steep dissected slopes found in the southwestern and northeastern portions of the WAU.  Mean failure slopes appear to correlate with underlying bedrock hardness.  For example, landslides developed on more resistant rock types, such as Invasive
 Columbia River Basalt Flows, Lincoln Creek Formation, the Megler Sandstone, the Crescent Formation and the Shoalwater Bay Siltstone, occur, on average, on steeper slopes (figures 2 and 5).  

MWMUs 1 through 3 are located within unstable landforms in bedrock, and are sensitive to forest practice management activities as defined in WAC 222-16-050 (Form A-2; Map A-2).

MWMU 4 is located within unstable landforms in marine and estuarine terrace deposits that also appear to be sensitive to forest practice management activities.  However, these can initiate on slopes that are lower than rule-identified thresholds, with a mean failure slope of 34% (Form A-2).

Nearly 80% of identified landslides are captured within high-hazard MWMUs.  Over one-third (37%) of inventoried landslides are associated with forest roads, and of these, 92% delivered sediment to public resources.

Do landslides deliver sediment to stream channels or other waters or threaten public works or public safety?
Yes.  About 87% of landslides observed in the Lower Naselle WAU probably or definitely delivered sediment to stream channels or other waters (Form A-1).  

How do forest management activities create or contribute to instability?
Of the observed mass wasting features in the Lower Naselle WAU, a full 85% are associated with forest practice-related land uses.  Road building alone accounts for 37% of all identified landslides, while recent and young clear-cuts combined account for an additional 35%.  The Lower Naselle WAU is definitely susceptible to forest-management induced landslides, especially from roads and recent clearcuts.

What areas of the landscape are susceptible to slope instability?
Most landslides within the Lower Naselle WAU are associated with steep concave-to-planar slopes of inner gorges, bedrock hollows, and convergent headwalls (all rule-identified landforms), with over 90% of identified landslides falling into one of these three landform categories.  Rock type also appears to be an important factor in determining the spatial distribution of landslides in the WAU.  Invasive Columbia River Basalt flows, the Crescent Formation, Eocene Siltstone and Siltstone, the Megler Sandstone, and the Lincoln Creek Formation all have higher percentages of landslide area (not including deep-seated landslides) to the percentage of the total WAU area that they occupy (figures 2 and 3).  This relationship suggests that rule-identified landforms developed on these rock types may be more susceptible to slope failure than if developed on other rock types.

Steeper slopes along the Willapa Bay Estuary also appear to be susceptible to landsliding, perhaps due in part to undercutting at the base of the slope by wave action during winter storm events as well as poor natural stability of exposed shallow marine and estuary deposits rimming the Bay.

Portions of large persistent deep-seated landslides may also be susceptible to mass wasting, especially arcuate headscarps and over-steepened toes of some of these features.

3.0 
Summary of Physiographic and Geologic Setting Pertinent to Mass-Wasting Interpretations
The Lower Naselle Watershed covers 65 mi2 in the southwestern portion of the Willapa Hills subprovince of the Coast Range physiographic province.  The watershed includes the lower portion of the Naselle River, from its junction with Lane Creek to its mouth in Willapa Bay, and all lands that drain into Willapa bay north of Bear River Ridge and South and west of Radar Ridge (figure 1).  The town of Naselle lies within the WAU.  The entire Naselle WAU is either state or private Fee lands.  Logging within the WAU occurred prior to the 1900’s and has continued to the present.  Dense second-to-third growth timber covers most hillslopes.

Primarily late Eocene through early Miocene (60 to 20 million year old) marine sedimentary rock underlies the Lower Naselle WAU.  These sedimentary rock units appear to have a high susceptibility to landsliding, especially on steeper slopes where the ground has been disturbed. The Lower Naselle WAU was not glaciated during the Quaternary (last 2 million years).  The lack of glaciation within the WAU means that, in places, surfaces within the watershed have been exposed to weathering processes for millions of years.  Thick soils have developed on stable upland surfaces.  Exposed bedrock tends to be deeply weathered.  The landscape of the Lower Naselle WAU is highly dissected.  The drainage network developed within the WAU is dendritic, exhibiting a high degree of connectivity between bedrock hollows, upper channel heads and trunk-stream segments.  Once channelized, debris flows often travel significant distances before coming to rest.  The combination of steep slopes, susceptible rock types, and significant precipitation all contribute to a moderate rate of landsliding within the WAU (nearly 9 slides / year for the entire WAU).  Landslide location appears to correlate strongly with rule-identified landforms such as bedrock hollows, inner gorges, and convergent headwalls (as per WAC 222-16-050).  Landslide location also strongly correlates with the location and construction methods used for forest roads.
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Figure 1.
Digital elevation model for Lower Naselle watershed showing some key geographic features.
3.1 Topography

The Lower Naselle WAU ranges in elevation from 0 feet above sea level along the shores of Willapa Bay to 1,715 feet along Bear River Ridge in the southwest, and 1,965 feet at the top of Radar Ridge in the northeast.  The mean elevation of the WAU is 377 feet.  The study area can be divided into six main physiographic elements: 1) steep dissected hillslopes north of the Bear River Ridge divide and west of Ellsworth Creek, south of Dell Creek and west of the South Naselle River, as well as north of the Naselle River in the vicinity of Lane and O’Conner Creeks; 2) moderately-to-low dissected hillslopes north of Dell Creek and east of Ellsworth Creek as well as west of the South Naselle River; 3) Steep escarpments of Bear River Ridge and Radar Ridge, both associated with resistant invasive Columbia River Basalt Flows; 4) Large landscape-altering deep-seated landslides along the south flank of Radar Ridge; 5) poorly-dissected estuarine deposits up to 260 feet above sea level along the Stanley Peninsula and north of Sunshine Point; and 6) the flat accretionary surfaces associated with the estuary, floodplain, and low terraces of the Naselle River and Ellsworth Creek, and the floodplain and terraces of the South Naselle River (figure 1).  Slopes within the WAU vary between 0% and 189% with a watershed average of 33%.

3.2 Geology

Bedrock

A thorough discussion of the general bedrock geology in the vicinity of the Lower Naselle WAU is presented in Wells (1989).  The WAU lies along the westernmost exposed edge of the central Washington and Oregon Coast Range.  The Coast Range consists of the exposed part of a Tertiary forearc basin that extends offshore and lies within an active convergent margin (Wells, 1989).  The oldest rocks in the WAU crop out in the cores of anticlinal uplifts and are referred to as the Crescent Formation of early and middle Eocene age (45.4 Ma to 56.0 Ma) (Wells, 1989; Babcock and others, 1994), consisting primarily of submarine-pillowed, columnar-jointed, and massive basalt flows (figure 2).  Middle Eocene to middle Miocene deep-water marine sedimentary rocks consisting primarily of thin-bedded, laminated tuffaceous siltstones and lesser amounts of sandstone, deposited primarily in outer shelf and slope environments, overlie the Crescent Formation basement.  In stratigraphic order these rocks consist of: 1) the middle Eocene sandstone at Megler (circa 45 Ma), 2) the middle Eocene siltstone of Shoalwater Bay (circa 45 Ma), 3) tuffaceous siltstones of the late Eocene to early Miocene Lincoln Creek Formation (40 to 25 Ma), 4) siltstone and sandstones of the lower Miocene Naselle member of the Astoria Formation (25 to 17 Ma), which in turn is overlain by the middle Miocene Bald Ridge Member of the Astoria Formation (14 to 11.5 Ma) (Wells, 1989) (figure 2).  

Middle Miocene invasive sills of Columbia River Basalt Group crop out near the regional unconformity at the base of the Lincoln Creek Formation (Wells, 1979) (figure 2).  These invasive sills are much more resistant than the surrounding sedimentary rocks.  This contrast in rock hardness results in the development of locally steeper slopes and higher relief, as evidenced by Bear River Ridge and Radar Ridge (figure 1).  The invasive Columbia River Basalt flows, Crescent Formation, Eocene Siltstone and Sandstone, Megler Sandstone, and the Lincoln Creek Formations are the five geologic units that have a higher ratio of area of landsliding to the aerial extent of the geologic unit within the WAU, and thus should be treated as sensitive geologic units for mass wasting (figure 3).
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Figure 2.
Simplified geologic map of the Lower Naselle watershed (modified from Wells, 1989; Washington Division of Geology and Earth Resources Staff, 2001).

Surficial Deposits

Mapped surficial units consist of uplifted Quaternary-aged Willapa Bay estuarine deposits, alluvial sediments of the Naselle River and its tributaries, and large landscape-scale deep-seated landslides.  The estuarine terrace and fluvial deposits generally consist of flat lying, unconsolidated to semi-consolidated mud and silt with sand lenses.  Terrace surfaces may be up to 260 feet above modern sea level.  Dissection of terrace surfaces increases with increasing elevation above sea level; however, the overall dissection of these deposits is minimal, likely owing to their relatively young age and minimal topographic gradient.  Mass wasting within these units is, in general, of minimal concern (figure 3).  Large deep-seated landslides consist of poorly sorted colluvium and coherent bedrock slump blocks.  In general, the number of identified shallow, subsidiary landslides within the confines of larger deep-seated slides is minimal; although, the steep headscarps and over-steepened toes of some of the deep-seated slides are areas susceptible to increased shallow landslide activity, especially if forest roads are constructed across them.
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Figure 3.
Percent of landslide area (not including deep-seated landslides) originating from a given geologic unit versus the percent of total study area underlain by a given geologic unit.  Geologic units with an area of landslides to surface area ratio > 1.0 (e.g. Lincoln Creek, Megler Sandstone, Eocene Siltstone & Sandstone, Crescent, and Columbia River Basalt Formations) are those that have a higher proportion of landslides per unit area within the WAU, and are thus considered to have an increased natural susceptibility to slope failure.

Geologic Structures

Although a direct correlation between the degree of mass wasting and proximity to mapped faults was not documented, the degree of shearing along mapped faults suggests that the adjacent bedrock may be particularly unstable (figure 2).

3.3 Hydrology

Precipitation within the basin is high, ranging from 82 inches along the northwestern-most point of the watershed on the shores of Willapa Bay, to 111 inches at the town of Naselle, and up to 120 inches along the crest of Bear River Ridge (Daly and others, 2002).  Most of the annual rainfall occurs between October and April.  During the winter months (November through March), small areas along the crests of Bear River Ridge and Radar Ridge, above approximately 1,300 feet in elevation are susceptible to rain-on-snow events (DNR, 1991), which when they occur, have been known to trigger widespread mass wasting throughout Washington and Oregon.

Precipitation intensity and duration in the Naselle WAU are important factors that likely contribute to initiation of mass wasting events (Montgomery and Dietrich, 1994).  Precipitation intensity information in the Naselle WAU is limited by the lack of rain gages within the basin.  Therefore, rainfall intensity data is limited to rainfall amounts averaged over 24-hour periods.  Typical 24-hour rainfall intensities in the Naselle WAU range between 4.5 to 7.5 inches for a ten-year recurrence interval storm (Miller and others, 1973).  Historic storms that produced floods with recurrence intervals of 10 years or greater (approximate discharge of at least 9,700 cubic feet per second (cfs)) on the Naselle River near the town of Naselle since 1929 occurred during the winter months in 1935, 1949, 1962, 1986, 1990, 1994, and 1997.  The largest flood on record, with a discharge of 12,600 cfs, occurred during the Saint Patrick’s Day Storm Event of 1997.  It is interesting to note that three of the seven largest recorded floods on the Naselle River occurred during the 1990’s, which may be an indication of decadal-scale climate change affecting stream discharges for coastal Washington and Oregon (e.g. Taylor and Hannan, 1999).
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Figure 4.
Plot of annual maximum instantaneous peak streamflow of the Naselle River near Naselle, Washington for the period 1929 to 2001.

3.4 Summary of Previous Mass Wasting Investigations
A total of 94 mass-wasting features were previously identified within the Lower Naselle WAU by two different investigators. Walsh (1987) identified six large deep-seated bedrock landslides within the WAU, four of which were confirmed during this inventory (Appendix Form A-1).  The remaining 88 mass wasting features were identified by Powell and Lebovitz (2003; in Boyd and Vaugeois, 2003) in a photo inventory spanning a 40-year period between 1958 and 1999 for the Ellsworth Creek subbasin (figure 1).  Although information on landslide processes for these 88 features is not provided in the State-wide landslide inventory, it is assumed, based upon landscape position and map pattern, that the majority of these features are shallow rapid landslides and debris flows, primarily initiating in bedrock hollows, convergent headwall, and inner-gorge environments.  A large subset appears to be initiating from forest roads.  Half of these features were also identified during this analysis (Appendix Form A-1).  The features that were not reconfirmed during this analysis were not utilized for statistical analysis in this review.

4.0
Summary of Methods
This assessment generally follows the Level II Mass Wasting methodology presented in the Standard Methods for Conducting Watershed Analysis Version 4.0 (Washington Forest Practices Board, 1997).  However, the synthesis and prescription phases have been omitted.

Available geology, topography, soils, and hydrology information was reviewed for the assessment area.  Five sets of aerial photographs acquired between 1963 and 1999 were viewed with a mirrored stereoscope with 3x magnification (Table 1).  In addition, 1996 orthophoto coverage was used as a layer during GIS analysis and mapping.  Unfortunately, many key images were missing from DNR’s collection in Olympia and could not be viewed.  

	Year 
	Scale
	Image
	Flight Number
	Reference/Ownership
	Comment

	1963
	1:12,000
	black & white 
	SW63
	DNR
	30 missing photos

	1974
	1:12,000
	black & white 
	LP74
	DNR
	15 missing photos

	1982
	1:12,000
	color
	SWPC82
	DNR
	4 missing photos

	1993
	1:12,000
	black & white 
	SW93
	DNR
	23 missing photos

	1996
	1:63,360
	black & white 
	SWH96
	DNR
	High altitude

	1999
	1:12,000
	color
	SWC99
	DNR
	9 missing photos


Table 1.
Photographic surveys used in this study.

Suspected landslides, containing distinct geomorphic features such as head scarps, lack of vegetation along slide paths, hummocky or benched topography, ponded water bodies (sag ponds) and lateral margins were identified and mapped directly on the aerial photographs.  Landslides identified in the aerial photo review were mapped by heads-up digitizing of the landslides onto 1996 Department of Natural Resources digital orthophotos in an ArcGIS environment.  Pertinent attributes of the features were also recorded in data sheets (Map A-1 and Form A-1).  Digital USGS 7.5-minute topographic maps and DNR digital hydrographic datasets aided in the digitization of landslides. A slope/convergence map (SLPSTAB; Vaugeois, 2000) and a slope-percent map derived from a USGS 10-meter digital elevation model (DEM) of the watershed aided in predicting areas of potential shallow-rapid slope failure (Vaugeois, 2000) and in assisting with the delineation of Mass Wasting Map Units (MWMUs).  

The resulting landslide coverage is displayed as Map A-1.  Pertinent attributes of the landslides are recorded on data sheets (Form A-1).  These include: 1) the type of mass wasting process, 2) level of certainty of the observation, 3) whether the mass wasting feature delivered sediment to surface waters or other public resources, 4) associated land use, 5) the slope form (convergent, divergent, planar), 6) the photo-year in which the failure was initially recognized, 7) the gradient or steepest slope increment within the upper portion of each landslide (closest approximation to the initiation slope), and 8) the geologic unit in which the failure occurred.  Twenty-six ‘questionable’ to ‘definite’ landslides were located during a reconnaissance field investigation of part of the area on May 7, 2004 (Appendix Form A-1).  

Slope gradients were determined from a 10-meter Digital Elevation Model (DEM).  Note that the slope angle cannot be reliably determined for small or narrow landslides where accuracy is limited by the methods and resolution of the original topographic mapping utilized to derive the 10-meter DEM.  Slopes derived from DEMs are generally lower than those measured in the field, but are less subjective.  As a result, the method of slope gradient estimation is consistent across the map area; however, it is an approximation.

Once the locations of mass wasting features were mapped and evaluated, areas of similar mass-wasting potential were grouped into Mass Wasting Map Units (MWMUs).  These are shown on Map A-2 and described in Section 6.0.  The designation of MWMUs 1, 2, and 3 was aided by determination of the average slope of failure (derived from a 10-meter DEM) for all the landslides contained within a given geologic unit (figure 5).  For example, for areas underlain by Invasive flows of the Columbia River Basalt Group, MWMUs 1, 2, and 3 include appropriate landscape features with slopes in excess of 70%.  However, for the same MWMUs, areas underlain by the Naselle Unit of the Astoria Formation include landscape features with slopes in excess of 41%.  Note that, in this example, some of the MWMU polygons for specific rock types have threshold slopes less than required under WAC 222-16-050).  

Bill Lingley of WADNR performed spot checks of mass wasting features along with delineated MWMUs identified during the review of this watershed.  Lorraine Powell, Laura Vaugeois and Bill Lingley performed internal reviews of the text and appendix products.

5.0 
Summary of Analysis and Results

During this review, a representative sample of 319 ‘questionable’ to definite, field-confirmed’ landslides were inventoried using data obtained between 1963 and 1999 (Forms A-1 and A-2).  Figures 3, and 5 through 16 characterize these failures.  Compared to other watersheds of similar size in Washington, these landslide frequencies are moderate (Table 2; see also Wegmann, 2004a, 2004b; Lingley, 2004a, 2004b, 2004c).  Of the landslides identified during this mass wasting assessment, 67% were mapped as undifferentiated shallow rapid failures, 20% were debris flows, 7% were large persistent deep-seated and 6% were shallow sporadic deep-seated landslides (figure 6).

Although large persistent deep-seated landslides comprise only 7% of the total number of landslides, they account for 83% of the total identified landslide area within the WAU (figure 7).  The majority of identified landslides are less than 1 acre in size, with 93% of slides smaller than 5 acres (figure 8).  In general, the number of landslides diminishes progressively as a function of increasing size with a few very large deep-seated landslides accounting for most of the area affected by mass wasting (figure 8).  Delivery of sediment to surface waters was not observed from any of the identified persistent deep-seated landslides.  Approximately 87% of identified landslides either ‘definitely’ or ‘probably’ delivered sediment to surface waters within the WAU (figure 9).  Such a high number of ‘delivering’ landslides suggest a strong linkage between upland slopes and the fluvial network.  The high percentage of ‘delivering’ landslides may, in part, be due to the degree of fluvial dissection and integration within the watershed.  Using slide area as a proxy for the volume of sediment delivered to surface waters, debris flows and shallow rapid failures account for the majority of delivered sediment (figure 10).  
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Figure 5.
Average slope angle (%) of failure for all inventoried landslides of a given geologic unit within the Lower Naselle WAU.  The value for each rock type was used as a threshold for the delineation of MWMUs 1, 2, and 3 within each geologic unit.

Most failures are associated with rule-identified landforms including inner gorges, bedrock hollows, and convergent headwalls (figure 11).  The majority of failures are occurring on concave–convergent to planar slopes, as might be expected for failures caused by the increase in pore-water pressures during heavy rain or rain-on-snow events in the upper portions of steep low-order drainages (figure 12).  The mean slope failure for all landslide types within the WAU is 63%, and in general, the topographic gradient of the failure slope is normally distributed about the mean (figure 13).  Mean slope values for shallow rapid type failures and debris flows are both approximately 65%, with deep-seated slides having lower mean slopes (figure 14).  It is important to note that the slope values of landslide failure were derived from 10 meter DEMs, which typically underestimate the true slope by 10 to 20%.

Slopes within the Lower Naselle WAU appear to be very susceptible to timber management activities.    In total, 85% of inventoried slides are associated with the management of forested slopes (figure 15).  A full 37% of identified landslides initiated along logging roads and another 22% occurred within clear-cuts (0 to 5 years after harvest). Young stands (5 to 15 years) and sub-mature timber (15 to 50 years) account for 14% and 12% of failures respectively.  Mature timber (> 50 years old) accounts for approximately 15% (figure 15).  Note that failures in ‘mature stands’ include relict/ancient landslides.  Coincidentally, the percentage of failures initiating in mature timber is the same for the combined Lower Finney and Miller Creek watersheds of the northwestern Cascades (Lingley, 2004c).

Geology appears to have a strong control upon mass wasting within this watershed.  By shear number of landslides, the Lincoln Creek Formation could be considered the most landslide-prone geologic unit within the watershed, with 60% of identified failures initiating within it (figures 2 and 16).  However, if the area of landslides per geologic unit (not including deep-seated slides) is normalized for the surface area of each geologic unit within the watershed, it is apparent that slopes underlain by invasive Columbia River Basalt Flows, followed by the Crescent formation, Eocene Siltstone and Sandstone, Megler Sandstone, and the Lincoln Creek Formation, are the most susceptible to slope failure, in that order (figure 3).  Not only are particular geologic units more susceptible to landslide failure, the mean slope at which landslides have failed varies depending upon the underlying geology (figure 5).  These relationships allow for the generation of MWMUs based not only upon landform, but also as a function of the steepness of the slope and the underlying geologic unit (Map A-2).

	WAUs
	Landslides 
(n)
	Years
	Study Area Acreage
	Rate 
(n/ac-WAU/yr)

	Jackman Creek - Corkindale
	300
	38
	16,000
	5x10-4

	Lower Finney and Miller Creek Valley
	361
	39
	20,900
	4.4x10-4

	Lower Naselle (this study)
	319
	36
	33,971
	2.6x10-4

	Lower Calawah Valley
	76
	54
	8,032
	2x10-4

	Clear Creek, Dan Creek, 
and Lime Creek
	11
	39
	6,983
	4.0 x 10-5

	Nookachamps
	62
	39
	46,612
	0.34x10-5


Table 2.
Landslide rate comparison table for seven western Washington watersheds.
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Figure 6.
Number of landslides observed within the Lower Naselle watershed by mass wasting

process.
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Figure 7.
Cumulative area of landslides by landslide process within the Lower Naselle WAU.
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Figure 8.
Size distribution of landslides within the Lower Naselle WAU.
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Figure 9. Distribution of delivery categories for landslides within the Lower Naselle WAU.
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Figure 10.
Area (acres) of delivering landslides within the Lower Naselle WAU.  Area of delivering

landslides is used as a proxy for the volume of sediment delivered to surface waters via different landslide processes.  Both ‘yes’ and ‘probable’ values for delivery were counted in this analysis (Form A-1).
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Figure 11.
Number of landslides observed within the Lower Naselle WAU by landform association.
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Figure 12.
Distribution of landslides by slope shape for the Lower Naselle WAU.
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Figure 13.
Slopes angles (percent) at which landslides initiated within the Lower Naselle WAU.

Note that the mean slope for landslide initiation is 63% and that the data is fairly normally distributed.
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Figure 14. 
Mean Slope (percent) of failure by landslide process for identified landslides within the

Lower Naselle WAU.
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Figure 15.
Number of landslides observed in the Lower Naselle WAU by land use

association.
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Figure 16.
Number of landslides observed in the Lower Naselle WAU by geologic unit.
6.0
Description of Mass Wasting Units

The distribution and aerial extent of seven Mass Wasting Map Units (MWMUs) for the Lower Naselle watershed are shown on Map A-2, and described in Table 3 and Form A-2.  The MWMUs have been delineated to depict areas having similar mass wasting potential and potential to deliver to public resources.  Mass wasting potential is based mainly on landslide process, geology, failure density, lithology, hydrology, geomorphology, and topography.  The following sections briefly describe the characteristics of each MWMU.  Additional information is given in Appendices B and C.  Sediment delivery is discussed in a following section.

The overall WAU, inclusive of all seven MWMUs is rated as having a moderate hazard for mass wasting, but large areas of high hazard are present.  Only the Jackman–Corkindale Creeks (Lingley, 2004a) and the Lower Finney–Miller Creeks (Lingley, 2004c) watersheds are less stable among the seven watersheds that have been analyzed during the Priority 2 phase of the Landslide Hazard Zonation Project (Table 4).

	Mass Wasting Map 
Unit
	Number of 
Delivering 
Landslides
	Total Landslides
	Area of Delivering 
Shallow Rapid Failures 
(acres)
	Area of All Shallow 
Rapid Failures 
(acres)
	Area of Delivering 
Deep-Seated Failures 
(acres)
	Area of All Deep-
Seated Failures 
(acres)
	Total Area of All 
Failures (acres)

	1
	115
	123
	93.1
	95.2
	0.0
	0.0
	95.2

	2
	90
	91
	77.5
	79.0
	5.2
	5.2
	84.2

	3
	28
	29
	27.9
	28.2
	0.0
	0.0
	28.2

	4
	5
	5
	0.7
	0.7
	0.4
	0.4
	1.1

	5
	6
	30
	0.5
	0.5
	6.4
	1338.8
	1339.3

	6
	32
	40
	21.8
	23.4
	0.0
	3.5
	26.9

	7
	1
	1
	0.2
	0.2
	0.0
	0.0
	0.2

	Totals
	277
	319
	221.7
	227.1
	12.1
	1347.9
	1575.0


Table 3.
Landslide summary by Mass Wasting Map Unit for the Lower Naselle WAU.


MWMU1 — Bedrock Hollows and the Upper Reaches of Inner Gorges — High Overall Hazard

MWMU1 is intended to incorporate “bedrock hollows” as defined in WAC 222-16-010, occupying steep convergent (concave) headwater hillslopes at the upper end of zero and first-order basins.  Mass wasting processes for MWMU1 consist of shallow rapid and debris flow-type failures, with shallow rapid landslides accounting for 75% of identified landslides within the MWMU.  The mean DEM-derived slope for mass wasting features observed within MWMU1 is 69%. Most of the landslides in MWMU1 involve the Lincoln Creek Formation and Invasive Columbia River Basalt Group flows (Bear River and Radar ridges) (figure 2).  The overwhelming majority of identified landslides in MWMU1 delivered to surface waters.  MWMU1 is rated high for overall hazard.
MWMU2 — Inner Gorges — High Overall Hazard

MWMU2 is intended to incorporate “inner gorges” as defined in WAC 222-16-010, occupying steep to very steep low-order drainages and planar-to-concave steep stream adjacent slopes, commonly showing evidence of recent mass wasting movement, such as obvious landslides, vertical tracks of disturbance vegetation, or areas that are concave in contour and/or profile. Mass wasting processes for MWMU2 are dominated by shallow rapid, debris flow, and to a lesser extent small deep-seated landslide failures, with shallow rapid failures accounting for 71% of identified landslides within the MWMU.  The mean DEM-derived slope for mass wasting features observed within MWMU2 is 67%.  Most of the landslides in MWMU2 involve the Lincoln Creek Formation, as well as Invasive Columbia River Basalt Group flows, the Megler Sandstone and Eocene Siltstone and Sandstone (figure 2). Nearly all (90 out of 91) identified landslides in MWMU2 delivered to surface waters.  MWMU2 is rated high for overall hazard.

MWMU3 — Convergent Headwalls — High Overall Hazard

MWMU3 is intended to incorporate “convergent headwalls” as defined in WAC 222-16-010, occupying teardrop-shaped landforms, broad at the ridgetop and terminating where headwaters from zero and first-order streams converge into a single channel; they are broadly concave both longitudinally and across the slope, but may contain sharp ridges separating the headwater channels.  Mass wasting processes for MWMU3 are nearly equally split between shallow rapid and debris flow-type failures.  The mean DEM-derived slope for mass wasting features observed within MWMU3 is 74%.  Nearly 80% of identified landslides within MWMU3 occur within the Lincoln Creek Formation (figure 2).  The delivery rate for landslides within MWMU3 is high, with 28 out of 29 slides delivering to surface waters.  MWMU3 is rated high for overall hazard.

MWMU4 — Estuary Margin — High Overall Hazard

MWMU4 is intended to incorporate steep slopes along the edge of the Willapa Bay Estuary that have a history of landsliding in response to forest management activities.  Mass wasting processes for MWMU4 are split between shallow-rapid and small deep-seated failures.  Uplifted Quaternary marine and estuary deposits underlie MWMU4.  The mean DEM-derived slope for mass wasting features observed within MWMU4 is 34%, indicating that failures are occurring on slopes below rule-identified thresholds.  All slides identified within MWMU4 delivered to surface waters.  MWMU4 is rated high for overall hazard.

MWMU5 — Deep-Seated Landslides — Variable Hazard; Requires Geotechnical Evaluation

MWMU5 consists of large persistent deep-seated landslides.  These deep-seated landslides have hummocky or irregular ground surfaces, often with deranged drainage patterns, occasionally containing internally drained basins or sag ponds.  Arcuate headscarps are often visible.  The slides consist of locally derived bedrock and colluvium that has moved downslope by falling, sliding, slumping, or flowing.  Deposits are commonly compact, nonlayered, and consist of angular to subrounded rock fragments in a matrix of finer grained, unconsolidated material.  Identified deep-seated landslides are fairly evenly distributed throughout all rock types found in the WAU.  Delivery from slides within MWMU5 was not documented.  Minor amounts of shallow-rapid landsliding in the main scarp and toe regions of large deep-seated slides were recorded (MAP A-1).  Road and skid trail construction along with timber harvest has increased runoff delivery to these landslides, but it is unclear to what extent these factors control the movement of individual landslides.  In some places, the toe slopes of these deep-seated landslides may be greater than 65%, in which case they would be designated as Forest Practice rule-identified landforms as per WAC 222-16-010.  The delivery potential from mass wasting within MWMU5 is considered to be low-to-moderate.  There are large portions of these landslides that appear to have no direct routing path for sediment delivery to streams; however, streams that do cross or are marginal to these features may be susceptible to sediment delivery due to the inherent natural instability of deep-seated landslide deposits, especially when disturbed by road building and the rerouting of water on their slopes.  It is uncertain if these deep-seated slides are presently introducing sediment into streams, but certainly the potential exists for sediment delivery during reactivation of these landslides, and is thus rated as having a variable hazard rating potential, requiring a geotechnical review.

MWMU6 — Other Upland Areas — Low Hazard for Harvest; Moderate Hazard for Road Building

MWMU6 includes low to moderate angle hillslopes within the Lower Naselle WAU.  Forty shallow rapid, debris flow, and small sporadic deep-seated landslides are randomly distributed across the MWMU, but sensitivity to management generally appears low for harvest activities and moderate for road building, especially where thick side cast or end-hauled material loads the slope. The average failure slope for mass wasting features within MWMU6 is 50%.  The delivery potential is moderate. The harvest hazard rating of MWMU6 is low, but for road building it is moderate.

MWMU7 — Alluvial and Terrace Flats — Low Overall Hazard

MWMU7 includes flat and nearly flat areas associated with floodplains of the lower Naselle River, South Naselle River, and tributaries, as well as fluvial terrace deposits along valley margins and uplifted estuarine terraces along the margins of Willapa Bay.  MWMU7 is underlain by loose to semi-compacted flat lying silts, sands, and gravels of fluvial origin.  The overall mass wasting and delivery potential for MWMU7 is low.
7.0 Delivery Assessment

In this report, the concept of a ‘susceptibility factor for delivery’ (Lingley, 2004a, b, c; Wegmann, 2004a, b) is used to help quantify the ratings for potential hazard of delivery of debris and sediment to streams by mass wasting as outlined in Table A-2 of the Washington Forest Practices Board Manual for Conducting Watershed Analysis (1997).  The susceptibility factor for delivery is simply the area of delivering landslides divided by the period of study and the area of the MWMU.  These values are multiplied by one million to provide whole numbers.  Limited application by the LHZ team in other basins in western Washington suggest that susceptibility factors less than 100 have low delivery potential, factors of 101 to 250 are moderate, and factors greater than 250 are high (Table 4).  Note that higher susceptibility factors can be achieved by reducing the size of the mass wasting map unit.  While this may appear to be ‘massaging of the data’, it has a favorable effect; this method helps limit the area of high-hazard mass wasting map units to those area that are actually demonstrated to have high hazard.  This approach was utilized in the drafting of MWMUs for the Lower Naselle WAU (Map A-2).

Susceptibility factors for sediment delivery for the seven Lower Naselle MWMUs described herein are presented in Table 5.  Susceptibility factors for this WAU are higher than corresponding mass wasting map units in most other watersheds studied to date (Table 4).  This is in part due to the moderate-to-high rate of landsliding within the watershed (Table 2) but also to the manner in which the MWMUs were drafted, such that areas of high-hazard were minimized to areas with demonstrable mass wasting and delivery concerns.  

The total area of delivering landslides, utilized as a proxy for the volume of sediment delivered to surface waters within the WAU, is approximately 230 acres.

	Watershed
	Gorges, headwalls, hollows
	Inner gorges
	Bedrock Hollows
	Convergent headwalls
	Superimposed on relict landslides
	Cliff-dominated slopes
	Lower hazard hills
	Incised river 
	Glacial Outwash terraces
	Marine terraces
	Valley floors
	WAU or study area

	Lower Calawah Valley 
(Lingley, 2004)
	404
	 
	 
	 
	 
	 
	24
	405
	 
	 
	37
	68

	Jackman Corkindale 
(Lingley, 2004)
	1167
	 
	 
	 
	1217
	213
	24
	 
	35
	 
	 
	461

	Jackman Corkindale 
(Lingley, 2004)
	1142
	 
	 
	 
	 
	 
	10
	 
	19
	 
	 
	 

	Nookachamps 
(Wegmann, 2004)
	 
	273
	173
	384
	 
	 
	 
	 
	31
	 
	 
	11

	Clear, Dan, and Lime Creeks 
(Wegmann, 2004)
	119
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4

	Finney Miller
(Lingley, 2004)
	1306
	376
	 
	 
	356
	510
	1
	 
	567
	 
	 
	224

	Finney Miller
 (Lingley, 2004)
	 
	 
	 
	 
	383
	414
	 
	 
	408
	 
	 
	 

	West Fork Teanaway (eastside WAU)
(Powell, in progress)
	 
	 
	 
	 
	 
	 
	 
	 
	978
	 
	 
	 

	Lower Naselle
 (this study)
	 
	4123
	2346
	3396
	30
	 
	21
	 
	 
	660
	1
	164

	Averages
	828
	1591
	1260
	1890
	497
	379
	16
	405
	212
	660
	19
	155


Table 4.
Comparison of deliverability susceptibility factors for parts of MWMUs in nine

Washington State watersheds.  Note that the MWMU categories tabulated herein include all such features regardless of the angle of the contained slope (i.e. rule-identified unstable slopes and lower angle features are both included).

	Mass Wasting Map Unit
	MWMU1
	MWMU2
	MWMU3
	MWMU4
	MWMU5
	MWMU6
	MWMU7
	WAU

	Area of MWMU (acres)
	1102.5
	557.2
	228.2
	46.3
	1305.6
	29481.4
	5863.0
	38584.1

	Number of 'Delivering' 
Landslides
	115
	90
	28
	5
	6
	32
	1
	277

	Frequency of Delivery 
(No. of delivering landslides)/
(MWMU Area/36 years)
	2897
	4487
	3408
	3000
	128
	30
	5
	200

	Area of 'Delivering' Landslides
(acres)
	93.1
	82.7
	27.9
	1.1
	6.9
	21.8
	0.2
	233.8

	Susceptibility Factor 
(area of delivering landslides)/
(MWMU Area/36 years)
	2346
	4123
	3396
	660
	30
	21
	1
	164


Table 5.
The annualized rate of landslides that deliver sediment to public resources in terms of

frequency and landslide area (‘susceptibility factor for delivery’) during the 36-year study period.  For the purposes of this analysis, ‘delivering landslides’ are taken to include those that move rapidly and have a ‘probable’ or ‘yes’ delivery rating.  Delivering landslides do not include deep-seated failures, except for shallow sporadic deep-seated slides that demonstrably delivered sediment to surface waters (See Form A-1).

8.0 Confidence in Work Products

The confidence in this mass wasting assessment is high.  However, it is critical for the reader to understand that while these decisions are sufficient to characterize aspects of slope failure as functions of forest management, this assessment would be entirely insufficient and misleading if solely used to protect private and public resources and/or to assist in land use planning.  

In addition, there are several sources of systematic error that may reduce the confidence in the work products of this analysis, those being omission, misinterpretation, accuracy, and precision.  Omission occurs when mass wasting features are not identified on aerial photographs or in the field due to canopy cover, gaps in the aerial photo record, quality of aerial photos, or user errors.  Misinterpretation occurs when a mass-wasting feature is identified but incorrectly classified.  Accuracy involves the degree to which the physical parameters of a mass-wasting feature are correctly measured, and precision describes how variability within an assessment can be controlled when making multiple measurements over varying time and spatial scales (Parks, 2000).

This mass wasting assessment was primarily conducted with aerial photographs, and as a result, there is a high likelihood that errors of omission occurred primarily in areas covered by mature forest canopies at any given time.  The scarcity of mass wasting features identified under mature canopy conditions is not necessarily an indication of the relative stability of slopes with mature vegetation regimes. 

Because many deep-seated landslide features are quite large, remain heavily vegetated during movement, and may not have obvious scars visible through the vegetation canopy, misinterpretation of these features is more likely. A recent study in Cowlitz County, Washington, suggests that up to 25 percent of inferred deep-seated landslides identified from aerial photograph analysis may be misinterpreted (Wegmann, 2003).  Therefore confidence in work products related to classification of landslide process is moderate.

Another important source of potential error in this assessment is in the accuracy and precision of measurements of mass wasting features. Because very few landslides were actually visited in the field, it is not possible to report the degree to which location and measurement errors in the GIS environment compares to on-the-ground field measurements.  Similarly, measurements of slope angle from digital elevation models typically under represent the true hillslope angle at a site by up to 20 percent in some localities.  Given these sources of error, the confidence in the precise location and accuracy of measurements of individual landslides is considered moderate.
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10.0 Disclaimer

This inventory is intended as a screening tool for potentially unstable slopes within the Lower Naselle watershed.  This assessment was produced primarily via remotely sensed information, with very limited field verification.  The location of identified landslides and Mass Wasting Map Units portrayed on the A-1 and A-2 Maps should not supersede or replace on-the-ground field inspection for each Forest Practice Application. Under no circumstances should this assessment and database be used for landslide characterization in lieu of site-specific studies by qualified and licensed geologist and engineering geologists.
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Appendix A—Forms
12.1
Form A-1: Landslide Inventory

	Lsi_uniqid
	Slide_id
	Source_idno
	Lsi_process
	Certainty
	Id_date
	Ls_size
	Acreage
	Id2_date
	Id2_size
	Landform
	Slp_shp
	Gradient
	Delivery
	Landuse
	Init_elev
	Photo_num
	MWMU
	Geologic Unit 
(see Washington Division

of Geology and Earth 
Resources staff, 2001)

	27329
	1
	992
	1
	D
	1963
	2
	0.1
	0
	0
	9
	3
	50
	Y
	2
	220
	SW63-9-20
	2
	OEm(lc)

	22813
	2
	992
	1
	D
	1963
	4
	0.5
	1974
	4
	1
	1
	50
	Y
	1
	1480
	SW63-10-15
	1
	Mvi(g)

	22809
	3
	992
	1
	D
	1963
	3
	0.4
	1974
	4
	1
	1
	85
	Y
	5
	1205
	SW63-10-15
	1
	Mvi(g)

	27582
	4
	992
	1
	D
	1963
	3
	0.3
	0
	0
	1
	3
	55
	Y
	5
	1205
	SW63-10-15
	6
	Mvi(g)

	27419
	5
	992
	2
	D
	1963
	5
	1.6
	1974
	0
	1
	1
	100
	Y
	5
	1110
	SW63-10-15
	1
	OEm(lc)

	27397
	6
	992
	5
	P
	1963
	5
	1.3
	0
	0
	9
	2
	70
	P
	6
	625
	SW63-10-16
	2
	OEm(lc)

	27572
	7
	992
	1
	D
	1963
	2
	0.1
	0
	0
	9
	2
	85
	P
	4
	555
	SW63-10-16
	6
	OEm(lc)

	27399
	8
	992
	1
	P
	1963
	3
	0.2
	0
	0
	2
	1
	75
	I
	4
	540
	SW63-10-17
	1
	OEm(lc)

	27380
	9
	992
	2
	D
	1963
	5
	2.4
	0
	0
	1
	1
	60
	Y
	5
	420
	SW63-10-18
	1
	OEm(lc)

	27387
	10
	992
	1
	D
	1963
	4
	0.7
	0
	0
	2
	1
	35
	Y
	5
	300
	SW63-10-18
	6
	OEm(lc)

	27364
	11
	992
	1
	D
	1963
	3
	0.3
	1974
	3
	2
	2
	60
	P
	2
	245
	SW63-10-19
	1
	OEm(lc)

	27359
	12
	992
	1
	D
	1963
	3
	0.2
	1974
	3
	1
	3
	35
	Y
	2
	325
	SW63-10-19
	2
	OEm(lc)

	27354
	13
	992
	6
	Q
	1963
	5
	6.9
	0
	0
	5
	2
	35
	I
	4
	385
	SW63-10-19
	5
	OEm(lc)

	27343
	14
	992
	1
	D
	1963
	3
	0.3
	1974
	3
	1
	3
	130
	Y
	2
	270
	SW63-10-19
	2
	OEm(lc)

	27335
	15
	992
	5
	D
	1963
	4
	0.7
	0
	0
	9
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	241
	992
	2
	D
	1982
	5
	1.6
	0
	0
	1
	1
	45
	Y
	5
	555
	SWPC82-14-14-131
	2
	Em(2sb)

	27513
	242
	992
	1
	D
	1982
	4
	0.5
	0
	0
	2
	1
	50
	P
	5
	320
	SWPC82-14-14-131
	1
	Mm(1n)

	27515
	243
	992
	1
	D
	1982
	4
	0.5
	0
	0
	2
	1
	40
	P
	1
	520
	SWPC82-13-14-215
	2
	Em(2sb)

	27527
	244
	992
	1
	D
	1982
	3
	0.2
	0
	0
	1
	4
	70
	Y
	1
	280
	SWPC82-1-15-99
	1
	OEm(ls)

	27486
	245
	992
	1
	D
	1982
	4
	0.5
	0
	0
	2
	1
	55
	Y
	5
	330
	SWPC82-1-15-104
	1
	Mm(1b)

	27508
	246
	992
	1
	D
	1982
	3
	0.3
	0
	0
	2
	3
	30
	Y
	5
	385
	SWPC82-1-16-144
	1
	Mm(1n)

	27478
	247
	992
	1
	D
	1982
	3
	0.2
	0
	0
	2
	1
	25
	N
	1
	705
	SWPC82-1-16-147
	6
	Mm(1b)

	27315
	248
	992
	6
	P
	1993
	5
	3.8
	0
	0
	4
	1
	20
	I
	4
	140
	SW93-2-8-106
	5
	Qt

	27564
	249
	992
	1
	D
	1993
	3
	0.3
	0
	0
	2
	1
	55
	Y
	2
	1180
	SW93-2-9-133
	2
	OEm(lc)

	22817
	250
	992
	2
	D
	1993
	5
	2.0
	0
	0
	1
	3
	65
	Y
	2
	895
	SW93-2-9-133
	6
	OEm(lc)

	27393
	251
	992
	1
	P
	1993
	3
	0.2
	0
	0
	2
	1
	50
	P
	2
	1030
	SW93-2-9-134
	1
	Mvi(g)

	22775
	252
	992
	2
	D
	1993
	5
	2.2
	0
	0
	2
	3
	50
	Y
	5
	875
	SW93-2-9-134
	2
	OEm(lc)

	27553
	253
	992
	1
	D
	1993
	4
	0.8
	0
	0
	2
	1
	40
	Y
	5
	895
	SW93-2-9-134
	2
	OEm(lc)

	22782
	254
	992
	2
	D
	1993
	4
	0.8
	0
	0
	1
	1
	85
	Y
	4
	780
	SW93-2-9-134
	1
	OEm(lc)

	27375
	255
	992
	1
	D
	1993
	2
	0.1
	0
	0
	1
	3
	85
	Y
	2
	455
	SW93-2-9-135
	1
	OEm(lc)

	27369
	256
	992
	1
	D
	1993
	3
	0.4
	0
	0
	1
	3
	110
	Y
	2
	595
	SW93-2-9-135
	2
	OEm(lc)

	22747
	257
	992
	2
	D
	1993
	5
	1.2
	0
	0
	1
	1
	110
	Y
	4
	670
	SW93-2-9-139
	3
	OEm(lc)

	27539
	258
	992
	1
	D
	1993
	4
	0.6
	0
	0
	2
	1
	105
	Y
	4
	600
	SW93-2-9-139
	3
	OEm(lc)

	27456
	259
	992
	1
	D
	1993
	3
	0.4
	0
	0
	5
	2
	70
	P
	5
	1405
	SW93-45-10-15
	1
	Mvi(g)

	27458
	260
	992
	1
	D
	1993
	3
	0.2
	0
	0
	1
	3
	80
	Y
	3
	980
	SW93-45-10-15
	1
	Mvi(g)

	27421
	261
	992
	1
	D
	1993
	2
	0.1
	0
	0
	1
	3
	95
	Y
	3
	725
	SW93-45-10-16
	6
	OEm(lc)

	27571
	262
	992
	1
	D
	1993
	3
	0.2
	0
	0
	1
	3
	65
	Y
	3
	725
	SW93-45-10-16
	2
	OEm(lc)

	22831
	263
	992
	2
	D
	1993
	5
	1.8
	0
	0
	1
	1
	60
	Y
	3
	840
	SW93-45-10-16
	3
	OEm(lc)

	27577
	264
	992
	1
	D
	1993
	3
	0.3
	0
	0
	2
	1
	40
	Y
	3
	915
	SW93-45-10-16
	3
	OEm(lc)

	27576
	265
	992
	1
	D
	1993
	4
	0.5
	0
	0
	5
	4
	60
	Y
	5
	590
	SW93-45-10-16
	1
	OEm(lc)

	27417
	266
	992
	1
	P
	1993
	4
	0.5
	0
	0
	2
	1
	55
	P
	3
	565
	SW93-45-10-16
	1
	OEm(lc)

	27415
	267
	992
	1
	D
	1993
	3
	0.2
	0
	0
	1
	3
	35
	P
	3
	400
	SW93-45-10-16
	6
	OEm(lc)

	27416
	268
	992
	6
	Q
	1993
	5
	19.4
	0
	0
	5
	2
	60
	I
	4
	645
	SW93-45-10-16
	5
	OEm(lc)

	22789
	269
	992
	1
	D
	1993
	3
	0.3
	0
	0
	1
	2
	45
	P
	3
	485
	SW93-45-10-17
	1
	OEm(lc)

	27457
	270
	992
	1
	D
	1993
	3
	0.2
	0
	0
	1
	3
	30
	P
	3
	505
	SW93-45-11-53
	6
	OEm(lc)

	27596
	271
	992
	1
	D
	1993
	4
	0.4
	0
	0
	1
	2
	65
	P
	2
	560
	SW93-45-11-54
	6
	OEm(lc)

	27449
	272
	992
	1
	D
	1993
	4
	0.8
	0
	0
	2
	1
	40
	Y
	5
	730
	SW93-45-11-54
	3
	OEm(lc)

	27585
	273
	992
	2
	D
	1993
	4
	0.7
	0
	0
	2
	1
	75
	Y
	5
	655
	SW93-45-11-54
	1
	OEm(lc)

	27584
	274
	992
	6
	P
	1993
	5
	5.3
	0
	0
	1
	4
	30
	I
	4
	560
	SW93-45-11-54
	5
	OEm(lc)

	27445
	275
	992
	1
	D
	1993
	3
	0.3
	0
	0
	1
	3
	65
	Y
	5
	815
	SW93-45-11-54
	1
	OEm(lc)

	27440
	276
	992
	1
	D
	1993
	3
	0.3
	0
	0
	2
	3
	75
	P
	2
	810
	SW93-45-11-54
	1
	OEm(lc)

	27492
	277
	992
	1
	D
	1993
	3
	0.1
	0
	0
	1
	3
	85
	P
	1
	745
	SW93-45-12-88
	1
	OEm(lc)

	27490
	278
	992
	1
	D
	1993
	4
	0.8
	0
	0
	2
	2
	60
	P
	1
	915
	SW93-45-12-88
	1
	OEm(lc)

	27484
	279
	992
	1
	D
	1993
	3
	0.2
	0
	0
	1
	2
	65
	P
	5
	850
	SW93-45-12-88
	1
	OEm(lc)

	27453
	280
	992
	1
	D
	1993
	3
	0.4
	0
	0
	2
	1
	45
	P
	5
	535
	SW93-45-12-90
	1
	OEm(lc)

	27523
	281
	992
	6
	P
	1993
	5
	3.8
	0
	0
	5
	2
	50
	I
	4
	485
	SW93-19-13-70
	5
	Em(2sb)

	27524
	282
	992
	6
	Q
	1993
	4
	0.8
	0
	0
	5
	2
	65
	I
	4
	380
	SW93-19-13-70
	5
	Em(2sb)

	27517
	283
	992
	1
	D
	1993
	2
	0.1
	0
	0
	1
	3
	50
	Y
	1
	460
	SW93-19-13-71
	2
	Em(2sb)

	27510
	284
	992
	1
	D
	1993
	4
	0.4
	0
	0
	2
	2
	80
	I
	5
	980
	SW93-19-13-71
	1
	Mvi(g)

	27477
	285
	992
	6
	D
	1993
	5
	7.5
	0
	0
	5
	2
	70
	I
	4
	395
	SW93-46-13-215
	5
	OEm(lc)

	27549
	286
	992
	1
	Q
	1993
	5
	1.4
	0
	0
	1
	1
	50
	I
	3
	655
	SW93-19-14-22
	2
	OEm(lc)

	27327
	287
	992
	6
	P
	1993
	5
	7.3
	0
	0
	5
	2
	50
	I
	4
	445
	SW93-19-14-23
	5
	Mm(1n)

	27488
	288
	992
	5
	D
	1993
	4
	0.6
	0
	0
	2
	3
	50
	P
	2
	385
	SW93-19-16-111
	5
	Mm(1b)

	27511
	289
	992
	1
	Q
	1993
	4
	0.8
	0
	0
	2
	3
	35
	I
	3
	270
	SW93-45-17-122
	6
	Mm(1n)

	22795
	290
	992
	2
	D
	1999
	5
	1.8
	0
	0
	1
	1
	60
	Y
	2
	1115
	SWC99-15-17-239
	2
	OEm(lc)

	27317
	291
	992
	1
	D
	1999
	4
	0.5
	0
	0
	5
	2
	65
	N
	5
	460
	SWC99-27-19-38
	1
	Mm(1n)

	27501
	292
	992
	2
	D
	1999
	5
	6.2
	0
	0
	2
	3
	90
	Y
	2
	1225
	SWC99-27-20-68
	1
	Mvi(g)

	27489
	293
	992
	1
	D
	1999
	3
	0.2
	0
	0
	1
	3
	130
	P
	2
	935
	SWC99-27-20-68
	1
	OEm(lc)

	27451
	294
	992
	1
	D
	1999
	4
	0.5
	0
	0
	2
	2
	60
	P
	5
	600
	SWC99-27-20-70
	6
	OEm(lc)

	27422
	295
	992
	5
	D
	1999
	4
	0.5
	0
	0
	1
	1
	120
	P
	2
	345
	SWC99-27-20-72
	5
	OEm(lc)

	22799
	296
	992
	1
	D
	1999
	4
	0.6
	0
	0
	2
	2
	75
	P
	5
	590
	SWC99-27-20-73
	6
	OEm(lc)

	27512
	297
	992
	2
	D
	1999
	5
	1.4
	0
	0
	1
	1
	65
	Y
	1
	760
	SWC99-27-21-103
	1
	Mvi(g)

	27620
	298
	992
	2
	D
	1999
	5
	3.7
	0
	0
	1
	1
	75
	Y
	5
	740
	SWC99-27-21-103
	2
	OEm(ls)

	27621
	299
	992
	1
	D
	1999
	4
	0.8
	0
	0
	2
	1
	80
	Y
	5
	730
	SWC99-27-21-103
	2
	OEm(ls)

	27622
	300
	992
	1
	D
	1999
	3
	0.3
	0
	0
	2
	1
	115
	Y
	5
	735
	SWC99-27-21-103
	2
	OEm(ls)

	27619
	301
	992
	2
	D
	1999
	4
	1.0
	0
	0
	1
	1
	80
	Y
	1
	1035
	SWC99-27-21-104
	2
	Mvi(g)

	27507
	302
	992
	1
	D
	1999
	4
	0.9
	0
	0
	1
	1
	60
	Y
	1
	750
	SWC99-27-21-104
	2
	OEm(lc)

	27617
	303
	992
	1
	D
	1999
	4
	0.8
	0
	0
	2
	1
	65
	P
	5
	1250
	SWC99-27-21-105
	2
	Mvi(g)

	27505
	304
	992
	1
	D
	1999
	4
	0.6
	0
	0
	2
	1
	70
	P
	2
	1095
	SWC99-27-21-105
	2
	OEm(lc)

	27506
	305
	992
	1
	D
	1999
	4
	0.4
	0
	0
	2
	1
	45
	P
	5
	955
	SWC99-27-21-105
	2
	OEm(lc)

	27503
	306
	992
	1
	D
	1999
	3
	0.1
	0
	0
	1
	3
	80
	P
	5
	755
	SWC99-27-21-105
	2
	OEm(lc)

	27491
	307
	992
	2
	Q
	1999
	5
	2.1
	0
	0
	1
	1
	70
	P
	5
	370
	SWC99-27-21-106
	3
	Mm(1n)

	27479
	308
	992
	1
	P
	1999
	3
	0.2
	0
	0
	2
	2
	40
	P
	2
	405
	SWC99-27-21-107
	6
	OEm(lc)

	27447
	309
	992
	6
	Q
	1999
	5
	25.8
	0
	0
	5
	2
	25
	I
	4
	230
	SWC99-27-21-108
	5
	OEm(lc)

	27531
	310
	992
	2
	D
	1999
	4
	0.8
	0
	0
	1
	1
	45
	Y
	5
	425
	SWC99-27-22-141
	6
	OEm(lc)

	27529
	311
	992
	2
	D
	1999
	5
	2.3
	0
	0
	1
	1
	55
	Y
	5
	415
	SWC99-27-22-141
	1
	OEm(ls)

	27530
	312
	992
	2
	D
	1999
	5
	2.8
	0
	0
	1
	1
	80
	Y
	5
	870
	SWC99-27-22-141
	3
	OEm(ls)

	27528
	313
	992
	1
	D
	1999
	3
	0.2
	0
	0
	1
	3
	100
	P
	1
	520
	SWC99-27-22-141
	3
	Em(2sb)

	27521
	314
	992
	1
	P
	1999
	3
	0.1
	0
	0
	2
	2
	35
	I
	5
	550
	SWC99-27-22-142
	1
	OEm(ls)

	27509
	315
	992
	1
	D
	1999
	3
	0.4
	0
	0
	2
	2
	65
	I
	5
	435
	SWC99-27-22-143
	1
	OEm(lc)

	27609
	316
	992
	2
	P
	1999
	5
	1.1
	0
	0
	1
	1
	55
	P
	5
	380
	SWC99-27-22-148
	1
	Mm(1n)

	27610
	317
	992
	2
	Q
	1999
	4
	0.8
	0
	0
	1
	1
	50
	P
	5
	385
	SWC99-27-22-148
	1
	Mm(1n)

	27372
	318
	992
	1
	D
	1999
	4
	0.5
	0
	0
	2
	1
	45
	Y
	1
	315
	SWC99-27-22-152
	6
	OEm(lc)

	27455
	319
	992
	1
	P
	1999
	5
	1.4
	0
	0
	2
	1
	65
	P
	3
	775
	SWC99-27-23-184
	3
	Mm(1b)

	27365
	320
	992
	2
	D
	1999
	4
	0.9
	0
	0
	1
	1
	40
	Y
	3
	810
	SWC99-27-24-226
	2
	Ev(c)


12.2
Form A-2: Mass Wasting Map Unit Descriptions
MWMU Number: 1 — Bedrock Hollows and the Upper Reaches of Inner Gorges — 

 High Overall Hazard
Description:  

MWMU1 comprises “bedrock hollows” and the upper reaches of some “inner gorges” as defined in WAC 222-16-010, occupying steep convergent (concave) headwater hillslopes at the upper end of zero and first-order basins.  Mass wasting processes for MWMU1 consist of shallow rapid and debris flow-type failures, with shallow rapid landslides accounting for 75% of identified landslides within the MWMU.    The slope threshold for inclusion of hollows into MWMU1 is dependent upon the mean slope for slides based upon the underlying rock type (figure 5).  
Materials:  

Bedrock hollows contain bedrock and locally derived colluvium and older landslide debris.

Landform:  

Consists of steep convergent topography forming the heads of zero and first order channels.

DEM-derived Slope of Mass Wasting 

Features Observed within MWMU1:

Min: 15%
Max: 130%
Mean: 69%

Elevation:  




Min: 0’

Max: 1,886’
Mean: 600’

Total Area: 




1,103.5 acres (2.9% of WAU total)

Total Area of Landslides:


95.2 acres

Total Number of Landslides:


123

MW Processes:  

Shallow rapid debris slides and debris flows, with shallow rapid debris slides accounting for 75% of failures.

Forest Practice Sensitivity:  

High for both road building and harvest.  Road building accounts for 46% of all failures while clearcuts and young stands together account for another 45%.

Mass Wasting Potential: 

High. 123 landslides have been identified during this study.

Number of Delivering Landslides:

115

Area of Delivering Landslides:


93.1 acres

Susceptibility Factor for Delivery:

2346

Delivery Potential:  

High.  93% of identified landslides in MWMU1 delivered sediment to surface waters.

Delivery Criteria Used:  

Fresh landslide scars visible in photographs and field observed to have entered directly into various drainages.

Hazard Potential Rating:  High.  MWMU1 is a high-hazard rule identified landform as per WAC 222-16-050.

Trigger Mechanisms:  

Harvest in steep convergent zero and first order basins.  Road constriction with inadequate drainage across steep bedrock hollows, or the placement of sidecast or end-haul material within, or upslope from, bedrock hollows.  Clear-cutting (even-age timber management) of steep slopes reduces the effective soil cohesion contributed by tree-root strength on hillslopes in convergent channel head environments.  The loss of effective soil cohesion increases the likelihood of shallow-rapid hillslope failure and resulting debris-flow deposition of water, wood and sediment from bedrock hollows into the headwater reaches of 1st, 2nd, and 3rd order streams.  

Confidence:  

High.

MWMU Number: 2 — Inner Gorges — High Overall Hazard
Description:  

MWMU2 incorporates “inner gorges” as defined in WAC 222-16-010, occupying steep to very steep low-order drainages and planar-to-concave steep stream adjacent slopes, commonly showing evidence of recent mass wasting movement, such as obvious landslides, vertical tracks of disturbance vegetation, or areas that are concave in contour and/or profile.

Materials:  

Inner gorge mass wasting features generally fail in soil, colluvium, older landslide debris, and juvenile fluvial sediment found in steep low-order drainages.  Failure planes will often expose underlying bedrock.  

Landform:  

Generally planar to concave hillslopes, outwash and stream-adjacent inner gorge slopes formed in bedrock units.

DEM-derived Slope of Mass Wasting 

Features Observed within MWMU2:

Min: 20%
Max: 130%
Mean: 67%

Elevation:  




Min: 0’

Max: 1,614’
Mean: 630’

Total Area: 




555.4 acres (1.4% of WAU total)

Total Area of Landslides:


84.2 acres

Total Number of Landslides:


91

MW Processes:  

Mass wasting processes for MWMU2 are dominated by shallow rapid, debris flow, and to a lesser extent small deep-seated landslide failures, with shallow rapid failures accounting for 71% of identified landslides within the MWMU.

Forest Practice Sensitivity:  

High for both road building and harvest activities.  Roads account for 33% of all landslide activity while clearcuts and young stands account for a combined 37% of inventoried slides.

Mass Wasting Potential: 

High. 91 landslides have been identified. 

Number of Delivering Landslides:

90

Area of Delivering Landslides:


82.7 acres

Susceptibility Factor for Delivery:

4,123

Delivery Potential:  

High.  MWMU2 has the highest susceptibility to sediment delivery of any MWMU examined during the Landslide Hazard Zonation project, thus far.

Delivery Criteria Used:  

Fresh shallow-rapid, debris flows, and small-sporadic deep-seated landslides observed to have delivered sediment directly into various drainages.

Hazard Potential Rating:  High. 90 of 91 identified landslides delivered sediment to public resources.  MWMU2 is a high-hazard rule identified landform as per WAC 222-16-050.

Trigger Mechanisms:  

Harvest in steep convergent zero and first order basins.  Road constriction with inadequate drainage across steep inner gorges and/or the placement of sidecast or end-haul material within, or upslope from, inner gorges.  Clear-cutting (even-age timber management) of steep slopes reduces the effective soil cohesion contributed by tree-root strength on hillslopes in convergent channel head environments.  The loss of effective soil cohesion increases the likelihood of shallow-rapid hillslope failure and resulting debris-flow deposition of water, wood and sediment from bedrock hollows into the headwater reaches of 1st, 2nd, and 3rd order streams.  

Confidence:  

High.

MWMU Number: 3 — Convergent Headwalls — High Overall Hazard
Description:  

MWMU3 is intended to incorporate “convergent headwalls” as defined in WAC 222-16-010, occupying teardrop-shaped landforms, broad at the ridgetop and terminating where headwaters from zero and first-order streams converge into a single channel; they are broadly concave both longitudinally and across the slope, but may contain sharp ridges separating the headwater channels.

Materials:  

Convergent Headwall mass wasting features generally fail in soil, colluvium, older landslide debris, and juvenile fluvial sediment found in steep low-order drainages.  Failure planes will often expose underlying bedrock.  

Landform:  

Coalescing bedrock hollows and upper-portions of inner gorges that form steep tear-dropped shaped basins.

DEM-derived Slope of Mass Wasting 

Features Observed within MWMU3:

Min: 20%
Max: 115%
Mean: 74%

Elevation:  




Min: 45’
Max: 1,754’
Mean: 735’

Total Area: 




228.2 acres (0.6% of WAU total)

Total Area of Landslides:


28.2 acres

Total Number of Landslides:


29

MW Processes:  

Mass wasting processes active within MWMU3 are dominated by shallow-rapid and debris flow failures.  Shallow rapid failures make up 65% of the identified landslides.

Forest Practice Sensitivity:  

High, for both roads and harvest.  Roads account for 60% of all failures in convergent headwall environments.

Mass Wasting Potential: 

 High. 29 landslides have been identified in a relatively small area.

Number of Delivering Landslides:
28

Area of Delivering Landslides:

27.9 acres

Susceptibility Factor for Delivery:
3,396

Delivery Potential:  

High.  Most of MWMU3 incorporates bedrock hollows, inner gorges, and other strongly convergent topography.  MWMU3 has the second highest susceptibility to sediment delivery of any MWMU examined during the Landslide Hazard Zonation project, thus far.

Delivery Criteria Used:  

Fresh shallow rapid landslides and debris flows observed within MWMU.

Hazard Potential Rating:  High.  Delivery identified in 28 out of 29 landslides.  MWMU3 is a high-hazard rule identified landform as per WAC 222-16-050.

Trigger Mechanisms:  

Harvest in steep convergent zero and first order basins.  Road constriction with inadequate drainage across steep inner gorges and/or the placement of sidecast or end-haul material within, or upslope from, inner gorges.  Clear-cutting (even-age timber management) of steep slopes reduces the effective soil cohesion contributed by tree-root strength on hillslopes in convergent channel head environments.  The loss of effective soil cohesion increases the likelihood of shallow-rapid hillslope failure and resulting debris-flow deposition of water, wood and sediment from bedrock hollows into the headwater reaches of 1st, 2nd, and 3rd order streams.  

Confidence:  High.

MWMU Number: 4 — Estuary Margin — High for Harvest; Moderate-to-Low for Roads

Description:  

MWMU4 is intended to incorporate slopes along the edge of the Willapa Bay Estuary that have a history of landsliding and sediment delivery in response to forest management activities.

Materials:  

Relatively flat lying, weakly consolidated to unconsolidated thinly-bedded marine and estuarine deposits.

Landform:  

Bay-facing slope of uplifted marine–estuary terrace surface.

DEM-derived Slope of Mass Wasting 

Features Observed within MWMU4:

Min: 20%
Max: 45%
Mean: 34%

Elevation:  




Min: 0’

Max: 108’
Mean: 14’

Total Area: 




46.3 acres (0.1% of WAU total)

Total Area of Landslides:


1.1 acres

Total Number of Landslides:


5

MW Processes:  

Shallow rapid and shallow sporadic deep-seated landslides

Forest Practice Sensitivity:  

High for harvest, Moderate-to-Low for road building.

Mass Wasting Potential: 

High. Five landslides have been identified in a relatively small area.

Number of Delivering Landslides:
5

Area of Delivering Landslides:

1.1 acres

Susceptibility Factor for Delivery:
660

Delivery Potential:  

High.  All identified landslides within MWMU4 delivered sediment to public resources

Delivery Criteria Used:  

Observation of landslide debris deposited directly into estuarine environment.

Hazard Potential Rating:  

High. Five out of five identified landslides delivered to public resources.

Trigger Mechanisms:  

Clear-cut logging of timbered slopes above estuary margin increases runoff, infiltration, and reduces effective root strength.  Marine and estuary terrace deposits may be especially susceptible to mass wasting if timber is removed from steeper slopes.  Also, wave action at the base of slope during winter storm events may initiate mass wasting.

Confidence:  

High.

MWMU Number: 5 — Deep-Seated Landslides — Variable Hazard; Requires Geotechnical Evaluation

Description:  

MWMU5 consists of large persistent deep-seated landslides.

Materials:  

Deep-seated landslides consist of locally derived bedrock and colluvium that has moved downslope.

Landform:  

Hummocky or irregular ground surfaces, often with deranged drainage patterns, and occasionally containing internally drained basins or sag ponds.  Arcuate head scarps commonly present.

DEM-derived Slope of Mass Wasting 

Features Observed within MWMU5

(exclusive of large persistent deep-seated

landslides):





Min: 20%
Max: 120%
Mean: 53%

DEM-derived Slope of Mass Wasting

Features Observed within MWMU5

(inclusive of large persistent deep-seated

landslides):





Min: 15%
Max: 120%
Mean: 43%

Elevation:  





Min: 32’
Max: 1,672’
Mean: 1,020’

Total Area: 





1,339.3 acres (3.4% of WAU total)

Total Area of Landslides:



1,339.3 acres 

Total Number of Landslides:



30

MW Processes:  

Predominantly large deep-seated bedrock landslides.  Lesser amounts of shallow-rapid landslides present along headscarps and toes of larger landslides.

Forest Practice Sensitivity:  

Variable.  Large portions of these deep-seated landslides likely do not respond to forest practice activities; however, there may be smaller areas, especially along inner gorges and stream adjacent slopes transecting or adjacent to the slide masses that are especially susceptible to mass wasting.

Mass Wasting Potential:  Variable

Number of Delivering Landslides:
6

Area of Delivering Landslides:

21.8 acres

Susceptibility Factor for Delivery:
30

Delivery Potential:  

Low to Moderate.  90% of inventoried deep-seated landslides either abut up against one or more streams (streams along marginal edges of landslide deposit) and/or have streams that cross the landslide deposit.  It is uncertain if these deep-seated slides are presently introducing sediment into streams, but certainly the potential exists for sediment delivery during the reactivation of these landslides.

Delivery Criteria Used:  

Proximity to flowing water.

Hazard Potential Rating:  

Variable – geotechnical review required due to the complexity and potential for sediment delivery via reactivation of these features.

Trigger Mechanisms:  

Naturally induced climatic variations and changes in slope hydrology, near-source seismic events, and human-induced modifications of natural slopes.

Confidence:  

High as to location.  Low as to behavior of landslides related to forest practice activates.

MWMU Number: 6 — Other Upland Areas — Low Hazard for Harvest; Moderate Hazard for Roads

Description:  

MWMU6 includes low to moderate angle hillslopes

Materials:  

Bedrock, soil, colluvium, and older landslide debris.

Landform:  

All sloping upland ground that is not specifically identified as Bedrock Hollows, Inner Gorges, Convergent Headwalls, Estuary Margin, or Deep-Seated Landslide complexes associated with MWMUs 1 through 5.

DEM-derived Slope of Mass Wasting 

Features Observed within MWMU4:

Min: 20%
Max: 95%
Mean: 50%

Elevation:  




Min: 0’

Max: 1,965’
Mean: 440’

Total Area: 




29,478.1 acres (76.4% of WAU total)

Total Area of Landslides:


26.9 acres

Total Number of Landslides:


40

MW Processes:  

Shallow rapid, debris flow and shallow sporadic deep-seated landslides.  Shallow rapid failures account for 80% of identified failures in MWMU6.

Forest Practice Sensitivity:  

Low for Harvest; Moderate for Road construction, especially where side cast or end-hauled material is placed above convergent topography and where adequate road drainage is not designed for or maintained.

Mass Wasting Potential: 

Low.  Only 40 landslides were identified across an area three-quarters the size of the entire WAU.

Number of Delivering Landslides:
32

Area of Delivering Landslides:

21.8 acres

Susceptibility Factor for Delivery:
21

Delivery Potential:  

Low to Moderate.  Rate of landslides per unit area is quite low; however, the degree of integration of the fluvial network in this watershed means that the likelihood of sediment delivery resulting from a mass wasting event is moderate to high.

Delivery Criteria Used:  

Observed delivery of shallow-rapid and debris flow failures into drainages.

Hazard Potential Rating:  

Low for Harvest; Moderate for Roads

Trigger Mechanisms:  

Harvest on moderate-angled slopes within convergent zero and first order basins.  Road constriction with inadequate drainage across inner gorges of moderate steepness and/or the placement of sidecast or end-haul material within, or upslope from, inner gorges.  

Confidence:  

High.

MWMU Number: 7 — Alluvial and Terrace Flats — Low Overall Hazard

Description:  

MWMU7 includes flat and nearly flat areas associated with floodplains of the lower Naselle River, South Naselle River, and tributaries, as well as fluvial terraces along valley margins and uplifted estuarine terraces along the margins of Willapa Bay.

Materials:  

MWMU7 consists of loose to semi-compacted flat lying silts, sands, and gravels of fluvial origin.

Landform:  

River and stream floodplains and terraces.

DEM-derived Slope of Mass Wasting 

Features Observed within MWMU4:

Min: 20%
Max: 20%
Mean: 20%

Elevation:  




Min: 0’

Max: 267’
Mean 50’

Total Area: 




5,863 acres (15.2% of WAU total)

Total Area of Landslides:


0.2 acres

Total Number of Landslides:


1

MW Processes:  

Shallow Rapid

Forest Practice Sensitivity:  

None.

Mass Wasting Potential: 

None.

Number of Delivering Landslides:
1

Area of Delivering Landslides:

0.2 acres

Susceptibility Factor for Delivery:
1

Delivery Potential:  

Low.

Delivery Criteria Used:  

Observed delivery.

Hazard Potential Rating:  

Low.

Trigger Mechanisms:  

Meandering of rivers and streams causing collapse of adjacent floodplain and terrace banks. Sloughing of sediment along the slopes of small incised drainages into estuarine terrace deposits.

Confidence:  

High.

13.0 Appendix B—Mass Wasting Summary Tables

MWMU1 — Bedrock Hollows and the Upper Reaches of Inner Gorges — High Overall Hazard

	Activity
	Shallow Rapid Landslides
	Debris Flows
	Debris Avalanches
	Deep-Seated Landslides
	Shallow Sporadic Deep-Seated Landslides
	Large Persistent Deep-Seated Landslides
	Rock Topple
	Totals

	Clear Cut             (timber 0-5 yrs)
	33 
	7
	0
	0
	0
	0
	0
	40

	Young Stands      (timber 5-15 yrs)
	12 
	4
	0
	0
	0
	0
	0
	16

	Submature          (timber 15-50 yrs)
	 6
	0
	0
	0
	0
	0
	0
	6

	Mature                 (timber > 50 yrs)
	3 
	2
	0
	0
	0
	0
	0
	5

	Road
	38 
	17
	0
	0
	0
	0
	0
	55

	Partial Cut
	0 
	0
	0
	0
	0
	0
	0
	0

	Yarding
	1 
	0
	0
	0
	0
	0
	0
	1

	Alpine
	 0
	0
	0
	0
	0
	0
	0
	0

	Other                       (e.g. housing, agriculture)
	0 
	0
	0
	0
	0
	0
	0
	0


MWMU2 — Inner Gorges — High Overall Hazard

	Activity
	Shallow Rapid Landslides
	Debris Flows
	Debris Avalanches
	Deep-Seated Landslides
	Shallow Sporadic Deep-Seated Landslides
	Large Persistent Deep-Seated Landslides
	Rock Topple
	Totals

	Clear Cut             (timber 0-5 yrs)
	11 
	5
	0
	0
	3
	0
	0
	19

	Young Stands      (timber 5-15 yrs)
	13 
	2
	 0
	0
	0
	0
	0
	15

	Submature          (timber 15-50 yrs)
	14 
	2
	0
	0
	2
	0
	0
	18

	Mature                 (timber > 50 yrs)
	5 
	3
	0
	0
	0
	0
	0
	8

	Road
	22 
	8
	0
	0
	0
	0
	0
	30

	Partial Cut
	 0
	0
	0
	0
	1
	0
	0
	1

	Yarding
	 0
	0
	0
	0
	0
	0
	0
	0

	Alpine
	 0
	0
	0
	0
	0
	0
	0
	0

	Other                       (e.g. housing, agriculture)
	0 
	0
	0
	0
	0
	0
	0
	0


MWMU3 — Convergent Headwalls — High Overall Hazard

	Activity
	Shallow Rapid Landslides
	Debris Flows
	Debris Avalanches
	Deep-Seated Landslides
	Shallow Sporadic Deep-Seated Landslides
	Large Persistent Deep-Seated Landslides
	Rock Topple
	Totals

	Clear Cut             (timber 0-5 yrs)
	2 
	1
	0
	0
	0
	0
	0
	3

	Young Stands      (timber 5-15 yrs)
	1 
	1
	 0
	0
	0
	0
	0
	2

	Submature          (timber 15-50 yrs)
	2
	1
	0
	0
	0
	0
	0
	3

	Mature                 (timber > 50 yrs)
	3
	1
	0
	0
	0
	0
	0
	4

	Road
	11
	6
	0
	0
	0
	0
	0
	17

	Partial Cut
	0
	0
	0
	0
	0
	0
	0
	0

	Yarding
	0
	0
	0
	0
	0
	0
	0
	0

	Alpine
	0
	0
	0
	0
	0
	0
	0
	0

	Other                       (e.g. housing, agriculture)
	0
	0
	0
	0
	0
	0
	0
	0


MWMU4 —Estuary Margin — High Overall Hazard

	Activity
	Shallow Rapid Landslides
	Debris Flows
	Debris Avalanches
	Deep-Seated Landslides
	Shallow Sporadic Deep-Seated Landslides
	Large Persistent Deep-Seated Landslides
	Rock Topple
	Totals

	Clear Cut             (timber 0-5 yrs)
	 0
	0
	0
	0
	0
	0
	0
	0

	Young Stands      (timber 5-15 yrs)
	2
	0
	0
	0
	1
	0
	0
	3

	Submature          (timber 15-50 yrs)
	0
	0
	0
	0
	2
	0
	0
	2

	Mature                 (timber > 50 yrs)
	0
	0
	0
	0
	0
	0
	0
	0

	Road
	0
	0
	0
	0
	0
	0
	0
	0

	Partial Cut
	0
	0
	0
	0
	0
	0
	0
	0

	Yarding
	0
	0
	0
	0
	0
	0
	0
	0

	Alpine
	0
	0
	0
	0
	0
	0
	0
	0

	Other                       (e.g. housing, agriculture)
	0
	0
	0
	0
	0
	0
	0
	0


MWMU5 — Deep-Seated Landslides — Variable Hazard; Requires Geotechnical Evaluation

	Activity
	Shallow Rapid Landslides
	Debris Flows
	Debris Avalanches
	Deep-Seated Landslides
	Shallow Sporadic Deep-Seated Landslides
	Large Persistent Deep-Seated Landslides
	Rock Topple
	Totals

	Clear Cut             (timber 0-5 yrs)
	0
	0
	0
	0
	0
	0
	0
	0

	Young Stands      (timber 5-15 yrs)
	0
	0
	0
	0
	3
	0
	0
	3

	Submature          (timber 15-50 yrs)
	2
	0
	0
	0
	1
	0
	0
	3

	Mature                 (timber > 50 yrs)
	0
	0
	0
	0
	1
	22
	0
	23

	Road
	0
	0
	0
	0
	1
	0
	0
	1

	Partial Cut
	0
	0
	0
	0
	0
	0
	0
	0

	Yarding
	0
	0
	0
	0
	0
	0
	0
	0

	Alpine
	0
	0
	0
	0
	0
	0
	0
	0

	Other                       (e.g. housing, agriculture)
	0
	0
	0
	0
	0
	0
	0
	0


MWMU6 — Other Upland Areas — Low Hazard for Harvest; Moderate Harvest for Road Building

	Activity
	Shallow Rapid Landslides
	Debris Flows
	Debris Avalanches
	Deep-Seated Landslides
	Shallow Sporadic Deep-Seated Landslides
	Large Persistent Deep-Seated Landslides
	Rock Topple
	Totals

	Clear Cut             (timber 0-5 yrs)
	5 
	1
	0
	0
	0
	0
	0
	6

	Young Stands      (timber 5-15 yrs)
	4
	1
	0
	0
	0
	0
	0
	5

	Submature          (timber 15-50 yrs)
	7
	0
	0
	0
	0
	0
	0
	7

	Mature                 (timber > 50 yrs)
	5
	1
	0
	0
	1
	0
	0
	7

	Road
	11
	2
	0
	0
	2
	0
	0
	15

	Partial Cut
	0
	0
	0
	0
	0
	0
	0
	0

	Yarding
	0
	0
	0
	0
	0
	0
	0
	0

	Alpine
	0
	0
	0
	0
	0
	0
	0
	0

	Other                       (e.g. housing, agriculture)
	0
	0
	0
	0
	0
	0
	0
	0


MWMU7 — Alluvial and Terrace Flats —Low Overall Hazard

	Activity
	Shallow Rapid Landslides
	Debris Flows
	Debris Avalanches
	Deep-Seated Landslides
	Shallow Sporadic Deep-Seated Landslides
	Large Persistent Deep-Seated Landslides
	Rock Topple
	Totals

	Clear Cut             (timber 0-5 yrs)
	1 
	0
	0
	0
	0
	0
	0
	1

	Young Stands      (timber 5-15 yrs)
	0
	0
	0
	0
	0
	0
	0
	0

	Submature          (timber 15-50 yrs)
	0
	0
	0
	0
	0
	0
	0
	0

	Mature                 (timber > 50 yrs)
	0
	0
	0
	0
	0
	0
	0
	0

	Road
	0
	0
	0
	0
	0
	0
	0
	0

	Partial Cut
	0
	0
	0
	0
	0
	0
	0
	0

	Yarding
	0
	0
	0
	0
	0
	0
	0
	0

	Alpine
	0
	0
	0
	0
	0
	0
	0
	0

	Other                       (e.g. housing, agriculture)
	0
	0
	0
	0
	0
	0
	0
	0


14.0 Appendix C—Maps A-1, A-2







� In the Lower Naselle WAU, Middle Miocene basalt forms sills and dikes intruding all of the sedimentary rock units.  They are petrographically, chemically, and paleomagnetically similar to the Grande Ronde Basalt and the Pomona Member of the Saddle Mountains Basalt (both of the Columbia River Basalt Group), which are exposed as subaerial flows near Cathlamet.  The downstream location of the sills and their close proximity to westward-moving flows of the Columbia River Basalt Group, which have identical characteristics, suggests that these intrusive bodies are actually the distal remnants of invasive flows that shouldered aside the less lithified marine sediments above the unconformity (Wells, 1989).  Apparent invasive relations also occur in northwest Oregon (Beeson and others, 1979; Niem and Niem, 1985).
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lsi_data

		LSI_UNIQID		Slide_id		SOURCE_IDNO		Lsi_process		Certainty		Id_date		MWMU		Secondary MWMU		Ls_size		Ls_size_yd2		Ls_size_ac		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Delivery		Landuse		Init_elev		slide_gunit		Photo_num		notes

				13		992		6		Q		1963		5		2		5		33246		7.434						5		2		35		I		4		385		OEm(lc)		SW63-10-19

		18899		18		992		6		P		1963		5		2		5		348274		3.809						5		1		25		N		4		125		Mm(1n)		SW63-11-23		slide mapped by Wells, 1989

		18912		20		992		6		P		1963		5		2		5		410627		7.454						5		2		25		N		4		430		OEm(lc) & Mm(1n)		SW63-13-20		slide mapped by Wells, 1989

		18895		21		992		6		D		1963		5				5		3902753		7.252						5		2		20		N		4		1325		OEm(lc)		SW63-14-20		slide mapped by Wells, 1989; field verified

				25		992		6		D		1963		5		2		5		130219		0.000						5		2		25		I		4		1250		Em(2)		SW63-15-17

				27		992		6		P		1963		5		2		5		162260		33.525						5		2		25		I		4		915		Em(2)		SW63-15-17		field verified

		18923		29		992		6		D		1963		5		2		5		605978		0.000						5		2		35		I		4		1525		Em(2)		SW63-16-18		slide mapped by Wells, 1989

				30		992		6		D		1963		5		2		5		123787		0.000						5		2		25		I		4		875		Em(2)		SW63-17-15

				31		992		6		D		1963		5		1		5		87894		0.000						5		2		40		I		4		860		Em(1)		SW63-17-15

				51		992		6		P		1974		5				5		81006		0.000						4		2		45		I		4		265		Qt		LP74-9A-29

				72		992		6		P		1974		5		2		4		4719		0.000						1		1		65		I		4		725		OEm(lc)		LP74-10A-18

				101		992		6		P		1974		5		1		5		27476		0.000						5		2		50		I		4		500		OEm(lc)		LP74-11A-17		field verified

				131		992		6		P		1974		5		6		5		35980		0.000						5		2		15		I		4		210		Mm(1n)		LP74-16A-9

				203		992		6		D		1982		5		1		5		64299		0.000						5		2		70		I		4		720		OEm(lc)		SWPC82-12-11-310

				248		992		6		P		1993		5		3		5		18527		0.000						4		1		20		I		4		140		Qt		SW93-2-8-106

				268		992		6		Q		1993		5		1		5		94016		0.000						5		2		60		I		4		645		OEm(lc)		SW93-45-10-16

				274		992		6		P		1993		5		2		5		25710		0.000						1		4		30		I		4		560		OEm(lc)		SW93-45-11-54

				281		992		6		P		1993		5				5		18435		0.000						5		2		50		I		4		485		Em(2sb)		SW93-19-13-70

				282		992		6		Q		1993		5		1		4		3746		0.000						5		2		65		I		4		380		Em(2sb)		SW93-19-13-70

				285		992		6		D		1993		5				5		36077		0.000						5		2		70		I		4		395		OEm(lc)		SW93-46-13-215

				287		992		6		P		1993		5		1		5		35099		0.000						5		2		50		I		4		445		Mm(1n)		SW93-19-14-23

				309		992		6		Q		1999		5				5		124857		0.000						5		2		25		I		4		230		OEm(lc)		SWC99-27-21-108





definitions

		LSI_UNIQID		Slide_id		Source_idno		Lsi_process		Certainty		Id_date		Ls_size		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Source_IDNO		Delivery		Landuse		Init_elev		Photo_num

																										991 = Priority 1

		CALCULATED		up to 5 integers		CALCULATED		1 = shallow-rapid		D = definite:  originator of landslide information is certain that this is a landslide		First year of landslide identification		Approximate size at ID_Date		Next year of landslide identification, if slide has changed size or shape		Approximate size at ID2_Date		1 = inner gorge		1 = concave, convergent		percent slope at the failure location		992 = Priority 2		Y = yes, delivery occurred		1 = clearcut  (timber 0-5 yrs)		elevation (in feet) of the landslide initiation site		the full photo number the slide was identified on

		IN THE		Put the same		IN THE		2 = debris flow		P = probable:  originator of landslide information is almost certain that this is a landslide		use photo year or best estimate		1 = very small				(see LS_Size for values)		2 = bedrock hollow		2 = concave-planar				993 = Priority 3		N = no, delivery did not occur		2 = young stands  (timber 5-15 yrs)

		ENTRY		number on both the		ENTRY		3 = debris avalanche		Q = questionable:  originator of landslide information is not certain that this is a landslide, but is including it for completeness of the inventory.		of landslide age.		2 = small		4 digit year, e.g. 1996				3 = avalanche chute		3 = planar		integer				P = probably sediment delivered		3 = submature timber (15-50 years)		integer		12 characters

		PROCESS		map and spreadsheet		PROCESS		4 = deep-seated				4 digit year, e.g. 1996		3 = medium						4 = terrace face		4 = planar-convex						I =  indeterminate		4 = mature timber (>50 years)

								5 = shallow, sporadic deep-seated						4 = large						5 = headwall		5 = convex, divergent								5 = road

								6 = large, persistent deep-seated						5 = very large						6 = rock outcrop										6 = partial cut

								7 = earth flow												7 = other										7 = yarding

								8 = rock topple						very small:    (1-100 square yards)						8 = deep seated										8 = alpine

								9 = snow avalanche						small:  (101-500 square yards)						9 = stream influenced										9 = other-e.g., housing, agriculture

														medium:  (501-2000 square yards)

														large: (2001-5000 square yards)

														very large:   (greater than 5000 square yards)

		REQUIRED DATA COLLECTION

		ALL OTHER FIELDS ARE OPTIONAL





calculations

		Acres of Landsliding						WAU Size

		419234						acres		41610

								mi2		65

		geologic unit		Acres

		Landslide deposits		1266				33971		total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597

		Shoalwater Bay Fm		1143

		Cliff Point Siltstone		1292

		Megler Sandstone		591

		Crescent Fm		407

		WAUs		Landslides (n)		Years		Study Area Acreage		Rate (n/ac-WAU/yr)

		Lower Naselle		319		36		33,971		2.6x10-4

		Nookachamps		62		39		46,612		0.34x10-5

		Clear–Dan–Lime Creeks		11		39		6,983		4.0 x 10-5

		Lower Finney and Miller Creek Valley		361		39		20,900		4.4x10-4

		Jackman Creek - Corkindale		300		38		16,000		5x10-4





plots

		Landslide Process		# of slides				Area in Acres

		shallow-rapid		214				112

		debris flow		65				116

		shallow, sporadic 
deep-seated		18				31

		large, persistent 
deep-seated		22				1317

		Landslide Size		# of slides

		small (101-500 yd2)		10

		medium (501-2000 yd2)		113

		large (2001-5000 yd2)		115

		very large (> 5000 yd2)		81

		Associated Landform		# of slides

		inner gorge		146

		bedrock hollow		118

		headwall		25

		deep seated		12

		terrace face		7

		stream influenced		5

		other		4

		rock outcrop		2

		Slope Shape		# of slides

		concave, converent		134

		concave-planar		68

		planar		100

		planar-convex		15

		convex, divergent		2

		Gradient		# of slides

		0 to 10		0

		11 to 20		13

		21 to 30		20

		31 to 40		31

		41 to 50		52

		51 to 60		45

		61 to 70		48

		71 to 80		42

		81 to 90		29

		91 to 100		15

		101 to 110		16

		111 to 120		4

		121 to 130		4

		Delivery		# of slides

		yes, delivery occurred		202

		probably sediment delivered		76

		no, delivery did not occur		29

		indeterminant		12

		Landuse		# of slides

		road				118

		clearcut 
(timber 0 to 5 yrs)				69

		mature timber 
(> 50 yrs)				47

		young stands 
(timber 5 to 15 yrs)				44

		submature timber 
(15 to 50 yrs)				39

		partial cut				1

		yarding				1

		Initiation Elevation		# of slides

		0-100'		7

		101-200'		5

		201-300'		20

		301-400'		22

		401-500'		30

		501-600'		39

		601-700'		25

		701-800'		33

		801-900'		25

		901-1000'		27

		1001-1100'		28

		1101-1200'		21

		1201-1300'		22

		1301-1400'		10

		1401-1500'		2

		1501-1600'		1

		1601-1700'		0

		1701-1800'		2

		geologic unit		# of slides

		Landslide deposits		3

		Terrace deposits		4

		Invasive Columbia River Basalt Flows		41

		Astoria Fm - Bald Ridge Unit		9

		Astoria Fm - Naselle Unit		16

		Lincoln Creek Fm		191

		Shoalwater Bay Fm		11

		Eocene Siltstone & Sandstone		19

		Megler Sandstone		20

		Crescent Fm		5

		geologic unit		Gunit Acres		Acres (all Qls)

		Landslide deposits		1266		0.7

		Terrace deposits		1547		21.2		Acres (large deep-seated)		Acres (Qls w/o large deep-seated)		% of total qls area originating from given geologic unit		% of area of deep-seated qls originating from given geologic unit		% of qls area (minus deep-seated) originating from given geologic unit		percent of total study area underlain by geologic unit		ratio (>1 = more landslides per area; <1 = less landslides per area

		Invasive Columbia River Basalt Flows		1883		51.8		0		0.7		0.04		0.00		0.27		3.73		0.07

		Astoria Fm - Bald Ridge Unit		2308		7.35		20.5		0.7		1.35		1.33		0.27		4.55		0.06

		Astoria Fm - Naselle Unit		9937		98.411		0		51.8		3.29		0.00		20.26		5.54		3.65

		Lincoln Creek Fm		13597		1119.8		0		7.35		0.47		0.00		2.87		6.79		0.42

		Shoalwater Bay Fm		1143		11		88.9		9.511		6.25		0.89		3.72		29.25		0.13

		Eocene Siltstone & Sandstone		1292		231.8		975		144.8		71.15		7.17		56.63		40.03		1.41

		Megler Sandstone		591		25.3		4.57		6.43		0.70		0.40		2.51		3.36		0.75

		Crescent Fm		407		6.6		211.2		20.6		14.73		16.35		8.06		3.80		2.12

		Totals (acres)		33971 *		1573.96		18.1		7.2		1.61		3.06		2.82		1.74		1.62

		* total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)						0		6.6		0.42		0.00		2.58		1.20		2.15

		Astoria Fm Grouped		12245		105.761		1318.27		255.691		100.00		29.20		100.00		100.00

		ARRANGED FOR GRAPHING

		Geologic Unit		percent of landslide area (not including deep-seated slides) originating from given geologic unit		percent of total study area underlain by geologic unit		88.9		16.861		6.72		5.65		6.59		36.04		0.18				This makes bald hills member look like a bad actor b/c if it is grouped with the naselle member than the severity index drops way off.

		Terrace deposits		0.27		4.55

		Landslide deposits		0.27		3.73

		Astoria Fm – Naselle Unit		3.72		29.25

		Astoria Fm – Bald Hills Unit		2.87		6.79

		Shoalwater Bay Fm		2.51		3.36

		Lincoln Creek Fm		56.63		40.03

		Megler Sandstone		2.38		1.74

		Eocene Siltstone & Sandstone		8.06		3.80

		Crescent Fm		2.58		1.20

		Invasive Columbia River Basalt Flows		20.26		5.54

		Average Slope Failure Angle by Geologic Unit

		Geologic Unit		average failure slope (%)

		Terrace deposits				31

		Landslide deposits				41

		Astoria Fm. - Naselle Unit				41

		Eocene Siltstone & Sandstone				41

		Astoria Fm. - Bald Ridge Unit				42

		Shoalwater Bay Fm.				56

		Crescent Fm.				58

		Megler Sandstone				67

		Lincoln Creek Fm.				68

		CRB - Invasive Flows				70

		Susceptibility Factor		MWMU1		MWMU2

		Area of MWMU (Acres)		1102.5		557.2

		Number of 'Delivering' Landslides		115		90		MWMU3		MWMU4		MWMU5		MWMU6		MWMU7		WAU

		Frequency of Delivery (No. of delivering landslides)/(MWMU Area/36 years)		2897		4487		228.2		46.3		1305.6		29481.4		5863.0		44308.4

		Area of 'Delivering' Landslides (Acres)		93.1		82.7		28		5		6		32		1		278

		Susceptibility Factor (area of delivering landslides)/(MWMUArea/39 years)		2346		4123		3408		3000		128		30		5		200

								27.9		1.1		1.4		21.8		0.2		52.4

								3396		660		30		21		1		164

		Susceptibility Compilation Chart to date

		Watershed		Gorges, headwalls, hollows		Inner gorges

		Lower Calawah Valley (Lingley, 2004)		404

		Jackman Corkindale (Lingley, 2004)		1167				Bedrock Hollows		Convergent hadwalls		Superimposed on relict landslides		Cliff-dominated slopes		Lower hazard hills		Incised river		Glacial Outwash terraces		Marine terraces		Valley floors		WAU or study area

		Jackman Corkindale (Lingley, 2004)		1142												24		405						37		68

		Nookachamps   (Wegmann, 2004)				273						1217		213		24				35						461

		Lime and Dan Creeks (Wegmann, 2004)		119												10				19

		Finney Miller (Lingley, 2004)		1306		376		173		384										31						11

		Finney Miller (Lingley, 2004)																								4

		West Fork Teanaway (Powell, in progress)										356		510		1				567						224

		Lower Naselle (this study)				4123						383		414						408

		Averages		828		1591														978

								2346		3396		30				21						660		1		164

								1260		1890		497		379		16		405		212		660		19		155

		Size in Acres		Number of Landslides

		0 – 
0.19		48

		0.2 – 
0.49		99

		0.5 – 
0.99		82

		1.0 – 
4.99		66

		5.0 – 
9.99		10

		10.0 – 
49.9		10

		50 – 
806		4
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lsi_data

		LSI_UNIQID		Slide_id		SOURCE_IDNO		Lsi_process		Certainty		Id_date		MWMU		Secondary MWMU		Ls_size		Ls_size_yd2		Ls_size_ac		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Delivery		Landuse		Init_elev		slide_gunit		Photo_num		notes

				13		992		6		Q		1963		5		2		5		33246		7.434						5		2		35		I		4		385		OEm(lc)		SW63-10-19

		18899		18		992		6		P		1963		5		2		5		348274		3.809						5		1		25		N		4		125		Mm(1n)		SW63-11-23		slide mapped by Wells, 1989

		18912		20		992		6		P		1963		5		2		5		410627		7.454						5		2		25		N		4		430		OEm(lc) & Mm(1n)		SW63-13-20		slide mapped by Wells, 1989

		18895		21		992		6		D		1963		5				5		3902753		7.252						5		2		20		N		4		1325		OEm(lc)		SW63-14-20		slide mapped by Wells, 1989; field verified

				25		992		6		D		1963		5		2		5		130219		0.000						5		2		25		I		4		1250		Em(2)		SW63-15-17

				27		992		6		P		1963		5		2		5		162260		33.525						5		2		25		I		4		915		Em(2)		SW63-15-17		field verified

		18923		29		992		6		D		1963		5		2		5		605978		0.000						5		2		35		I		4		1525		Em(2)		SW63-16-18		slide mapped by Wells, 1989

				30		992		6		D		1963		5		2		5		123787		0.000						5		2		25		I		4		875		Em(2)		SW63-17-15

				31		992		6		D		1963		5		1		5		87894		0.000						5		2		40		I		4		860		Em(1)		SW63-17-15

				51		992		6		P		1974		5				5		81006		0.000						4		2		45		I		4		265		Qt		LP74-9A-29

				72		992		6		P		1974		5		2		4		4719		0.000						1		1		65		I		4		725		OEm(lc)		LP74-10A-18

				101		992		6		P		1974		5		1		5		27476		0.000						5		2		50		I		4		500		OEm(lc)		LP74-11A-17		field verified

				131		992		6		P		1974		5		6		5		35980		0.000						5		2		15		I		4		210		Mm(1n)		LP74-16A-9

				203		992		6		D		1982		5		1		5		64299		0.000						5		2		70		I		4		720		OEm(lc)		SWPC82-12-11-310

				248		992		6		P		1993		5		3		5		18527		0.000						4		1		20		I		4		140		Qt		SW93-2-8-106

				268		992		6		Q		1993		5		1		5		94016		0.000						5		2		60		I		4		645		OEm(lc)		SW93-45-10-16

				274		992		6		P		1993		5		2		5		25710		0.000						1		4		30		I		4		560		OEm(lc)		SW93-45-11-54

				281		992		6		P		1993		5				5		18435		0.000						5		2		50		I		4		485		Em(2sb)		SW93-19-13-70

				282		992		6		Q		1993		5		1		4		3746		0.000						5		2		65		I		4		380		Em(2sb)		SW93-19-13-70

				285		992		6		D		1993		5				5		36077		0.000						5		2		70		I		4		395		OEm(lc)		SW93-46-13-215

				287		992		6		P		1993		5		1		5		35099		0.000						5		2		50		I		4		445		Mm(1n)		SW93-19-14-23

				309		992		6		Q		1999		5				5		124857		0.000						5		2		25		I		4		230		OEm(lc)		SWC99-27-21-108





definitions

		LSI_UNIQID		Slide_id		Source_idno		Lsi_process		Certainty		Id_date		Ls_size		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Source_IDNO		Delivery		Landuse		Init_elev		Photo_num

																										991 = Priority 1

		CALCULATED		up to 5 integers		CALCULATED		1 = shallow-rapid		D = definite:  originator of landslide information is certain that this is a landslide		First year of landslide identification		Approximate size at ID_Date		Next year of landslide identification, if slide has changed size or shape		Approximate size at ID2_Date		1 = inner gorge		1 = concave, convergent		percent slope at the failure location		992 = Priority 2		Y = yes, delivery occurred		1 = clearcut  (timber 0-5 yrs)		elevation (in feet) of the landslide initiation site		the full photo number the slide was identified on

		IN THE		Put the same		IN THE		2 = debris flow		P = probable:  originator of landslide information is almost certain that this is a landslide		use photo year or best estimate		1 = very small				(see LS_Size for values)		2 = bedrock hollow		2 = concave-planar				993 = Priority 3		N = no, delivery did not occur		2 = young stands  (timber 5-15 yrs)

		ENTRY		number on both the		ENTRY		3 = debris avalanche		Q = questionable:  originator of landslide information is not certain that this is a landslide, but is including it for completeness of the inventory.		of landslide age.		2 = small		4 digit year, e.g. 1996				3 = avalanche chute		3 = planar		integer				P = probably sediment delivered		3 = submature timber (15-50 years)		integer		12 characters

		PROCESS		map and spreadsheet		PROCESS		4 = deep-seated				4 digit year, e.g. 1996		3 = medium						4 = terrace face		4 = planar-convex						I =  indeterminate		4 = mature timber (>50 years)

								5 = shallow, sporadic deep-seated						4 = large						5 = headwall		5 = convex, divergent								5 = road

								6 = large, persistent deep-seated						5 = very large						6 = rock outcrop										6 = partial cut

								7 = earth flow												7 = other										7 = yarding

								8 = rock topple						very small:    (1-100 square yards)						8 = deep seated										8 = alpine

								9 = snow avalanche						small:  (101-500 square yards)						9 = stream influenced										9 = other-e.g., housing, agriculture

														medium:  (501-2000 square yards)

														large: (2001-5000 square yards)

														very large:   (greater than 5000 square yards)

		REQUIRED DATA COLLECTION

		ALL OTHER FIELDS ARE OPTIONAL





calculations

		Acres of Landsliding						WAU Size

		419234						acres		41610

								mi2		65

		geologic unit		Acres

		Landslide deposits		1266				33971		total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597

		Shoalwater Bay Fm		1143

		Cliff Point Siltstone		1292

		Megler Sandstone		591

		Crescent Fm		407

		WAUs		Landslides (n)		Years		Study Area Acreage		Rate (n/ac-WAU/yr)

		Lower Naselle		319		36		33,971		2.6x10-4

		Nookachamps		62		39		46,612		0.34x10-5

		Clear–Dan–Lime Creeks		11		39		6,983		4.0 x 10-5

		Lower Finney and Miller Creek Valley		361		39		20,900		4.4x10-4

		Jackman Creek - Corkindale		300		38		16,000		5x10-4





plots

		Landslide Process		# of slides				Area in Acres

		shallow-rapid		214				112

		debris flow		65				116

		shallow, sporadic 
deep-seated		18				31

		large, persistent 
deep-seated		22				1317

		Landslide Size		# of slides

		small (101-500 yd2)		10

		medium (501-2000 yd2)		113

		large (2001-5000 yd2)		115

		very large (> 5000 yd2)		81

		Associated Landform		# of slides

		inner gorge		146

		bedrock hollow		118

		headwall		25

		deep-seated		12

		terrace face		7

		stream influenced		5

		other		4

		rock outcrop		2

		Slope Shape		# of slides

		concave, converent		134

		concave-planar		68

		planar		100

		planar-convex		15

		convex, divergent		2

		Gradient		# of slides

		0 to 10		0

		11 to 20		13

		21 to 30		20

		31 to 40		31

		41 to 50		52

		51 to 60		45

		61 to 70		48

		71 to 80		42

		81 to 90		29

		91 to 100		15

		101 to 110		16

		111 to 120		4

		121 to 130		4

		Delivery		# of slides

		yes, delivery occurred		202

		probably sediment delivered		76

		no, delivery did not occur		29

		indeterminant		12

		Landuse		# of slides

		road				118

		clearcut 
(timber 0 to 5 yrs)				69

		mature timber 
(> 50 yrs)				47

		young stands 
(timber 5 to 15 yrs)				44

		submature timber 
(15 to 50 yrs)				39

		partial cut				1

		yarding				1

		Initiation Elevation		# of slides

		0-100'		7

		101-200'		5

		201-300'		20

		301-400'		22

		401-500'		30

		501-600'		39

		601-700'		25

		701-800'		33

		801-900'		25

		901-1000'		27

		1001-1100'		28

		1101-1200'		21

		1201-1300'		22

		1301-1400'		10

		1401-1500'		2

		1501-1600'		1

		1601-1700'		0

		1701-1800'		2

		geologic unit		# of slides

		Landslide deposits		3

		Terrace deposits		4

		Invasive Columbia River Basalt Flows		41

		Astoria Fm - Bald Ridge Unit		9

		Astoria Fm - Naselle Unit		16

		Lincoln Creek Fm		191

		Shoalwater Bay Fm		11

		Eocene Siltstone & Sandstone		19

		Megler Sandstone		20

		Crescent Fm		5

		geologic unit		Gunit Acres		Acres (all Qls)

		Landslide deposits		1266		0.7

		Terrace deposits		1547		21.2		Acres (large deep-seated)		Acres (Qls w/o large deep-seated)		% of total qls area originating from given geologic unit		% of area of deep-seated qls originating from given geologic unit		% of qls area (minus deep-seated) originating from given geologic unit		percent of total study area underlain by geologic unit		ratio (>1 = more landslides per area; <1 = less landslides per area

		Invasive Columbia River Basalt Flows		1883		51.8		0		0.7		0.04		0.00		0.27		3.73		0.07

		Astoria Fm - Bald Ridge Unit		2308		7.35		20.5		0.7		1.35		1.33		0.27		4.55		0.06

		Astoria Fm - Naselle Unit		9937		98.411		0		51.8		3.29		0.00		20.26		5.54		3.65

		Lincoln Creek Fm		13597		1119.8		0		7.35		0.47		0.00		2.87		6.79		0.42

		Shoalwater Bay Fm		1143		11		88.9		9.511		6.25		0.89		3.72		29.25		0.13

		Eocene Siltstone & Sandstone		1292		231.8		975		144.8		71.15		7.17		56.63		40.03		1.41

		Megler Sandstone		591		25.3		4.57		6.43		0.70		0.40		2.51		3.36		0.75

		Crescent Fm		407		6.6		211.2		20.6		14.73		16.35		8.06		3.80		2.12

		Totals (acres)		33971 *		1573.96		18.1		7.2		1.61		3.06		2.82		1.74		1.62

		* total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)						0		6.6		0.42		0.00		2.58		1.20		2.15

		Astoria Fm Grouped		12245		105.761		1318.27		255.691		100.00		29.20		100.00		100.00

		ARRANGED FOR GRAPHING

		Geologic Unit		percent of landslide area (not including deep-seated slides) originating from given geologic unit		percent of total study area underlain by geologic unit		88.9		16.861		6.72		5.65		6.59		36.04		0.18				This makes bald hills member look like a bad actor b/c if it is grouped with the naselle member than the severity index drops way off.

		Terrace deposits		0.27		4.55

		Landslide deposits		0.27		3.73

		Astoria Fm – Naselle Unit		3.72		29.25

		Astoria Fm – Bald Hills Unit		2.87		6.79

		Shoalwater Bay Fm		2.51		3.36

		Lincoln Creek Fm		56.63		40.03

		Megler Sandstone		2.38		1.74

		Eocene Siltstone & Sandstone		8.06		3.80

		Crescent Fm		2.58		1.20

		Invasive Columbia River Basalt Flows		20.26		5.54

		Average Slope Failure Angle by Geologic Unit

		Geologic Unit		average failure slope (%)

		Terrace deposits				31

		Landslide deposits				41

		Astoria Fm. - Naselle Unit				41

		Eocene Siltstone & Sandstone				41

		Astoria Fm. - Bald Ridge Unit				42

		Shoalwater Bay Fm.				56

		Crescent Fm.				58

		Megler Sandstone				67

		Lincoln Creek Fm.				68

		CRB - Invasive Flows				70

		Susceptibility Factor		MWMU1		MWMU2		MWMU3		MWMU4		MWMU5		MWMU6		MWMU7		WAU

		Area of MWMU (Acres)		1102.5		557.2		228.2		46.3		1305.6		29481.4		5863.0		38584.1

		Number of 'Delivering' Landslides		115		90		28		5		6		32		1		278

		Frequency of Delivery (No. of delivering landslides)/(MWMU Area/36 years)		2897		4487		3408		3000		128		30		5		200

		Area of 'Delivering' Landslides (Acres)		93.1		82.7		27.9		1.1		1.4		21.8		0.2		228.3

		Susceptibility Factor (area of delivering landslides)/(MWMUArea/39 years)		2346		4123		3396		660		30		21		1		164

		Susceptibility Compilation Chart to date

		Watershed		Gorges, headwalls, hollows		Inner gorges		Bedrock Hollows		Convergent hadwalls		Superimposed on relict landslides		Cliff-dominated slopes		Lower hazard hills		Incised river		Glacial Outwash terraces		Marine terraces		Valley floors		WAU or study area

		Lower Calawah Valley (Lingley, 2004)		404												24		405						37		68

		Jackman Corkindale (Lingley, 2004)		1167								1217		213		24				35						461

		Jackman Corkindale (Lingley, 2004)		1142												10				19

		Nookachamps   (Wegmann, 2004)				273		173		384										31						11

		Lime and Dan Creeks (Wegmann, 2004)		119																						4

		Finney Miller (Lingley, 2004)		1306		376						356		510		1				567						224

		Finney Miller (Lingley, 2004)										383		414						408

		West Fork Teanaway (Powell, in progress)																		978

		Lower Naselle (this study)				4123		2346		3396		30				21						660		1		164

		Averages		828		1591		1260		1890		497		379		16		405		212		660		19		155
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lsi_data

		LSI_UNIQID		Slide_id		SOURCE_IDNO		Lsi_process		Certainty		Id_date		MWMU		Secondary MWMU		Ls_size		Ls_size_yd2		Ls_size_ac		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Delivery		Landuse		Init_elev		slide_gunit		Photo_num		notes

				1		992		1		D		1963		2				2		281		0.058						9		3		50		Y		2		220		OEm(lc)		SW63-9-20

		22813		2		992		1		D		1963		1				4		2594		0.536		1974		4		1		1		50		Y		1		1480		Mvi(g)		SW63-10-15		slide also identifed in Nature Conservancy study

		22809		3		992		1		D		1963		1		2		3		2081		0.430		1974		4		1		1		85		Y		5		1205		Mvi(g)		SW63-10-15		slide also identifed in Nature Conservancy study

				4		992		1		D		1963		6		2		3		1592		0.329						1		3		55		Y		5		1205		Mvi(g)		SW63-10-15

		22823		5		992		2		D		1963		1				5		7986		1.650		1974				1		1		100		Y		5		1110		OEm(lc)		SW63-10-15		slide also identifed in Nature Conservancy study

				6		992		5		P		1963		2				5		6098		1.260						9		2		70		P		6		625		OEm(lc)		SW63-10-16

				7		992		1		D		1963		6				2		499		0.103						9		2		85		P		4		555		OEm(lc)		SW63-10-16

				8		992		1		P		1963		1				3		924		0.191						2		1		75		I		4		540		OEm(lc)		SW63-10-17

				9		992		2		D		1963		1				5		11703		2.418						1		1		60		Y		5		420		OEm(lc)		SW63-10-18

				10		992		1		D		1963		6				4		3596		0.743						2		1		35		Y		5		300		OEm(lc)		SW63-10-18

				11		992		1		D		1963		1				3		1558		0.322		1974		3		2		2		60		P		2		245		OEm(lc)		SW63-10-19

				12		992		1		D		1963		2				3		944		0.195		1974		3		1		3		35		Y		2		325		OEm(lc)		SW63-10-19

				13		992		6		Q		1963		5		2		5		33246		6.869						5		2		35		I		4		385		OEm(lc)		SW63-10-19

				14		992		1		D		1963		2				3		1263		0.261		1974		3		1		3		130		Y		2		270		OEm(lc)		SW63-10-19

				15		992		5		D		1963		6				4		3504		0.724						9		3		60		I		5		170		OEm(lc)		SW63-10-19

				16		992		1		D		1963		1				3		1239		0.256						2		1		125		P		2		680		OEm(lc)		SW63-10-20

				17		992		1		D		1963		3				3		1558		0.322						2		1		50		P		2		600		OEm(lc)		SW63-10-20

		18899		18		992		6		P		1963		5		2		5		348274		71.957						5		1		25		N		4		125		Mm(1n)		SW63-11-23		slide mapped by Wells, 1989

				19		992		5		D		1963		6		2		5		8325		1.720						6		1		20		N		5		195		Mm(1b)		SW63-12-23		SR 101 Roadcut failure

		18912		20		992		6		P		1963		5		2		5		410627		84.840						5		2		25		N		4		430		OEm(lc) & Mm(1n)		SW63-13-20		slide mapped by Wells, 1989

		18895		21		992		6		D		1963		5				5		3902753		806.351						5		2		20		N		4		1325		OEm(lc)		SW63-14-20		slide mapped by Wells, 1989; field verified

				22		992		1		P		1963		6		1		3		1457		0.301						2		1		45		P		2		650		Mm(1b)		SW63-15-11

				23		992		5		P		1963		6				4		4922		1.017						9		2		40		I		4		370		MM(1n)		SW63-15-11

				24		992		5		D		1996		2		6		4		3596		0.743		1993		4		1		2		40		Y		3		1065		Em(2)		SWH-96

				25		992		6		D		1963		5		2		5		130219		26.905						5		2		25		I		4		1250		Em(2)		SW63-15-17

				26		992		5		D		1963		2				4		3615		0.747		1974		4		1		1		45		Y		3		730		Em(2)		SW63-15-17		field verified

				27		992		6		P		1963		5		2		5		162260		33.525						5		2		25		I		4		915		Em(2)		SW63-15-17		field verified

				28		992		1		D		1963		2		6		3		1820		0.376						7		4		40		Y		1		1130		Em(2)		SW63-15-17		failing off of spur ridge on convex portion of ridge; could have resulted from yarding scar?

		18923		29		992		6		D		1963		5		2		5		605978		125.202						5		2		35		I		4		1525		Em(2)		SW63-16-18		slide mapped by Wells, 1989

				30		992		6		D		1963		5		2		5		123787		25.576						5		2		25		I		4		875		Em(2)		SW63-17-15

				31		992		6		D		1963		5		1		5		87894		18.160						5		2		40		I		4		860		Em(1)		SW63-17-15

				32		992		1		D		1963		1				3		1205		0.249						2		1		45		Y		1		845		Em(1)		SW63-17-15

				33		992		1		D		1963		1		6		3		697		0.144						8		3		50		N		1		970		Em(1)		SW63-17-15

				34		992		1		D		1963		1		6		3		682		0.141						8		3		40		N		1		1000		Em(1)		SW63-17-15

				35		992		5		D		1963		2				4		3490		0.721						1		3		85		Y		1		890		Em(2)		SW63-17-15

				36		992		1		D		1963		6				4		2125		0.439						2		1		80		Y		3		690		Em(1)		SW63-17-15

				37		992		1		D		1963		2				4		4922		1.017						2		1		60		P		2		1005		Em(1)		SW63-17-16

				38		992		5		D		1963		2				4		2715		0.561		1993		4		1		3		60		Y		1		765		Em(1)		SW63-17-16

				39		992		1		D		1963		2				3		528		0.109						1		1		60		Y		1		765		Em(1)		SW63-17-16

				40		992		1		D		1963		2		1		3		1273		0.263		1999		3		1		1		90		Y		1		855		Em(1)		SW63-17-16

				41		992		5		D		1963		2				5		5610		1.159						1		4		65		Y		1		945		Em(1)		SW63-17-16

				42		992		1		D		1963		2				2		765		0.158						1		1		65		Y		1		1010		Em(1)		SW63-17-16

				43		992		1		D		1963		2				3		1868		0.386						1		3		65		Y		1		330		OEm(lc)		LP74-9A-22

		22772		44		992		1		D		1974		1				3		1718		0.355						1		5		80		Y		2		435		OEm(lc)		LP74-9A-22		slide also identifed in Nature Conservancy study

		22770		45		992		1		D		1974		2		1		3		1433		0.296						1		3		100		Y		2		60		OEm(lc)		LP74-9A-22		slide also identifed in Nature Conservancy study

				46		992		1		D		1974		4				3		915		0.189						4		3		30		Y		2		295		OEm(lc)		LP74-9A-29

				47		992		2		D		1974		1				4		3974		0.821						2		1		50		Y		5		290		OEm(lc)		LP74-9A-29

				48		992		2		D		1974		1				4		3010		0.622						1		1		70		Y		5		225		OEm(lc)		LP74-9A-29

				49		992		1		D		1974		6				2		266		0.055						2		1		45		I		2		45		OEm(lc)		LP74-9A-29

				50		992		5		D		1974		4		5		2		208		0.043						4		3		20		Y		2		45		OEm(lc)		LP74-9A-29

				51		992		6		P		1974		5				5		81006		16.737						4		2		45		I		4		265		Qt		LP74-9A-29

				52		992		1		D		1974		4		2		4		2280		0.471		1999		4		4		1		40		Y		2		80		Qt		LP74-9A-29

				53		992		2		D		1974		3				4		4811		0.994						1		1		85		Y		1		1220		OEm(lc)		LP74-10A-16

				54		992		1		D		1974		3				3		1370		0.283						2		1		20		N		5		1330		OEm(lc)		LP74-10A-16

				55		992		1		D		1974		2				3		813		0.168						2		3		65		Y		1		1190		OEm(lc)		LP74-10A-16

				56		992		2		D		1974		2				4		3010		0.622						1		1		70		Y		1		1350		OEm(lc)		LP74-10A-16

				57		992		1		D		1974		2				3		895		0.185						7		3		75		Y		5		1130		OEm(lc)		LP74-10A-16

				58		992		1		D		1974		3				5		7710		1.593						2		1		65		Y		5		1340		Mvi(g)		LP74-10A-16

		22812		59		992		1		D		1974		2				3		1921		0.397						2		1		50		Y		5		1235		Mvi(g)		LP74-10A-16		slide also identifed in Nature Conservancy study

				60		992		1		D		1974		1				2		440		0.091						1		2		65		Y		1		875		OEm(lc)		LP74-10A-17

		22827		61		992		2		D		1974		1				5		9220		1.905						1		2		110		Y		1		960		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22802		62		992		2		D		1974		1				5		5213		1.077						2		1		90		Y		1		870		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22808		63		992		1		D		1974		1				3		1723		0.356						1		3		70		Y		1		825		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

				64		992		1		D		1974		2				3		842		0.174						1		3		110		P		1		1030		OEm(lc)		LP74-10A-17

		22806		65		992		2		D		1974		1				4		3993		0.825		1999		4		1		3		105		Y		5		1145		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22803		66		992		2		D		1974		1				5		5755		1.189		1982		4		1		1		30		Y		1		1030		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

				67		992		1		P		1974		1				4		3436		0.710						2		1		45		Y		5		360		OEm(lc)		LP74-10A-18

				68		992		1		P		1974		1				4		2860		0.591						2		1		40		P		5		435		OEm(lc)		LP74-10A-18

				69		992		1		D		1974		2				4		4903		1.013						1		4		50		Y		5		415		OEm(lc)		LP74-10A-18

				70		992		1		D		1974		2				3		1946		0.402						1		1		75		Y		5		465		OEm(lc)		LP74-10A-18

		22801		71		992		1		D		1974		2				4		3746		0.774						1		4		60		Y		5		890		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

				72		992		6		P		1974		5		2		4		4719		0.975						1		1		65		I		4		725		OEm(lc)		LP74-10A-18

				73		992		1		D		1974		1				4		3359		0.694						1		3		85		Y		5		505		OEm(lc)		LP74-10A-18

		22828		74		992		1		D		1974		1				4		3756		0.776						1		3		70		Y		5		515		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

		22823		75		992		1		D		1974		2		1		5		32844		6.786						1		2		90		Y		5		555		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

		22823		76		992		1		D		1974		2		1		5		33222		6.864						1		2		80		Y		5		560		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

				78		992		1		D		1974		1				4		3398		0.702						2		1		60		P		5		480		OEm(lc)		LP74-10A-18

				79		992		1		D		1974		1				5		6892		1.424						2		1		15		Y		5		645		OEm(lc)		LP74-10A-18

				80		992		1		D		1974		1				4		2681		0.554						2		1		45		Y		5		595		OEm(lc)		LP74-10A-18

				81		992		2		D		1974		1				5		18827		3.890						1		2		65		Y		5		640		OEm(lc)		LP74-10A-18

				82		992		1		D		1974		1				4		4143		0.856						5		5		70		Y		5		500		OEm(lc)		LP74-10A-18

				83		992		1		D		1974		1				3		842		0.174						1		3		100		Y		5		540		OEm(lc)		LP74-10A-18

				84		992		1		D		1974		1				4		2473		0.511						1		3		85		Y		5		500		OEm(lc)		LP74-10A-18

				85		992		1		D		1974		1				3		1234		0.255						1		3		30		Y		5		240		OEm(lc)		LP74-10A-19

				86		992		1		D		1974		1		2		3		1888		0.390						2		4		105		P		7		415		OEm(lc)		LP74-10A-24

				87		992		5		P		1974		5		1		5		23953		4.949						7		3		90		P		5		205		OEm(lc)		LP74-10A-25

				88		992		2		D		1974		2				5		9714		2.007						2		2		70		Y		5		1395		Mvi(g)		LP74-11A-15

				89		992		1		D		1974		2				4		4153		0.858						2		1		70		Y		1		1160		Mvi(g)		LP74-11A-15

				90		992		1		D		1974		6				5		7531		1.556						2		1		55		Y		1		1400		Mvi(g)		LP74-11A-15

				91		992		2		D		1974		2				4		2585		0.534						1		1		50		Y		1		1260		Mvi(g)		LP74-11A-15

				92		992		2		D		1974		2				4		3911		0.808						1		1		80		Y		1		1245		Mvi(g)		LP74-11A-15

				93		992		1		D		1974		1				4		2207		0.456						1		3		100		Y		1		1295		Mvi(g)		LP74-11A-15

				94		992		1		D		1974		1				3		1220		0.252						1		4		95		Y		1		1345		Mvi(g)		LP74-11A-15

				95		992		2		D		1974		2				5		8567		1.770						1		1		70		Y		5		1230		OEm(lc)		LP74-11A-15		field verified

				96		992		2		D		1974		6				5		11006		2.274						2		3		45		Y		1		1345		OEm(lc)		LP74-11A-15		field verified

				97		992		1		D		1974		6				4		4482		0.926						2		3		90		Y		1		1325		OEm(lc)		LP74-11A-15		field verified

				98		992		1		D		1974		3				4		3127		0.646						2		1		115		Y		5		1220		OEm(lc)		LP74-11A-15

				99		992		1		D		1974		1				4		2473		0.511						2		1		80		P		3		500		OEm(lc)		LP74-11A-16		field verified

				100		992		1		D		1974		6				4		2710		0.560						8		3		55		P		5		515		OEm(lc)		LP74-11A-17

				101		992		6		P		1974		5		1		5		27476		5.677						5		2		50		I		4		500		OEm(lc)		LP74-11A-17		field verified

				102		992		1		P		1974		6				3		1476		0.305						1		1		25		P		4		205		Mm(1n)		LP74-11A-17

				103		992		1		P		1974		6				3		1074		0.222						2		2		70		P		4		1180		Mvi(g)		LP74-12A-14

				104		992		1		P		1974		1				3		624		0.129						2		2		70		P		4		1080		Mvi(g)		LP74-12A-14

				105		992		1		P		1974		2				2		455		0.094						2		2		95		P		4		930		OEm(lc)		LP74-12A-14

				106		992		1		P		1974		1		2		3		1152		0.238						2		1		90		P		4		885		OEm(lc)		LP74-12A-14		field verified

				107		992		1		P		1974		2				3		1534		0.317						2		2		70		P		4		685		OEm(lc)		LP74-12A-14

				108		992		1		P		1974		2				3		1980		0.409						2		1		60		P		4		1000		OEm(lc)		LP74-12A-14

				109		992		2		P		1974		1				5		5256		1.086						2		2		60		P		4		1090		OEm(lc)		LP74-12A-15

				110		992		1		P		1974		3				3		561		0.116						1		3		85		P		4		935		OEm(lc)		LP74-12A-15

				111		992		1		P		1974		3				3		644		0.133						2		2		90		P		4		640		OEm(lc)		LP74-12A-16

				112		992		2		Q		1974		2				5		8286		1.712						1		1		75		P		4		915		OEm(lc)		LP74-12A-17

				113		992		1		P		1974		6				4		4162		0.860						1		3		40		P		4		505		OEm(lc)		LP74-12A-17

				114		992		1		P		1974		6				3		503		0.104						2		1		60		P		4		630		Em(2sb)		LP74-13A-9

				115		992		2		Q		1974		6				5		12260		2.533						1		1		40		P		4		660		Em(2sb)		LP74-13A-9

				116		992		1		P		1974		2				3		1573		0.325						1		3		50		P		4		365		Em(2sb)		LP74-13A-9

				117		992		5		D		1974		5		2		3		1999		0.413						1		3		75		Y		4		495		Em(2sb)		LP74-13A-9

				118		992		1		P		1974		2				4		3054		0.631						1		3		45		P		4		510		Em(2sb)		LP74-13A-10

				119		992		2		D		1974		2				5		25531		5.275						1		1		80		Y		4		1300		Mvi(g)		LP74-13A-12		field verified

				120		992		5		Q		1974		5		6		5		11587		2.394						5		1		20		I		2		255		Mm(1n)		LP74-13A-17

				121		992		2		Q		1974		1				5		7381		1.525						1		1		40		P		5		345		Mm(1n)		LP74-14A-9

				122		992		1		D		1974		6				4		2347		0.485						8		3		20		Y		5		900		Em(2)		LP74-14A-20

				123		992		1		D		1974		6				3		1709		0.353						1		2		35		Y		1		600		OEm(lc)		LP74-14A-20

				124		992		1		D		1974		6		5		3		1418		0.293						8		3		50		N		5		1735		Mvi(sp)		LP74-14A-21

				125		992		1		D		1974		6		5		3		1186		0.245						8		3		55		N		5		1745		Mvi(sp)		LP74-14A-21

				126		992		1		D		1974		1				4		4995		1.032						1		3		90		Y		2		510		Em(1)		LP74-15A-15

				127		992		1		D		1974		2				4		2173		0.449						1		3		80		Y		5		535		Mvi(g)		LP74-15A-15

				128		992		5		Q		1974		5		2		5		62174		12.846						5		2		20		I		3		1205		Em(2)		LP74-15A-16

				129		992		1		D		1974		1				3		1597		0.330						1		1		60		P		3		800		Em(1)		LP74-15A-16

				130		992		1		D		1974		2				4		2647		0.547						1		3		20		Y		3		1000		Em(2)		LP74-15A-16

				131		992		6		P		1974		5		6		5		35980		7.434						5		2		15		I		4		210		Mm(1n)		LP74-16A-9

				132		992		1		D		1974		2				3		1012		0.209						1		3		75		Y		3		530		Em(1)		LP74-16A-15

				133		992		1		D		1974		2				3		1249		0.258						1		3		70		Y		3		530		Em(1)		LP74-16A-15

				134		992		1		D		1974		6				4		2018		0.417						1		2		75		Y		3		835		Ev(c)		LP74-16A-16

				135		992		2		P		1974		2		1		5		22274		4.602						1		1		60		Y		2		1110		Ev(c)		LP74-16A-16

				136		992		1		D		1974		2				3		1578		0.326						2		1		55		Y		2		990		Ev(c)		LP74-16A-16

				137		992		1		D		1974		2				3		1800		0.372						1		2		60		Y		2		675		Ev(c)		LP74-16A-16

				138		992		1		D		1974		1				5		5793		1.197						1		3		75		Y		2		505		Mvi(g)		LP74-16A-16

				139		992		1		D		1974		1				3		1210		0.250						2		1		45		Y		2		500		Em(1)		LP74-16A-16

				140		992		1		D		1974		2				4		2551		0.527						1		3		55		Y		2		75		OEm(lc)		LP74-16A-16

				141		992		1		P		1974		3				4		2159		0.446						1		3		55		Y		5		590		OEm(lc)		LP74-16A-16		field verified

				142		992		1		D		1974		3				4		2115		0.437						1		2		85		Y		5		630		OEm(lc)		LP74-16A-16		field verified

				143		992		1		D		1974		2				4		2028		0.419						1		3		60		Y		3		725		Em(2)		LP74-16A-16

				144		992		2		P		1974		2				5		9815		2.028						1		2		45		P		3		1215		Em(2)		LP74-16A-17

				145		992		1		D		1974		2				3		1012		0.209						1		3		35		Y		3		1140		Em(2)		LP74-16A-17

				146		992		1		D		1974		2				3		1292		0.267						1		2		30		Y		3		1190		Em(2)		LP74-16A-17

				147		992		1		D		1974		1				3		832		0.172						8		3		55		P		5		1210		Em(2)		LP74-16A-17

				148		992		1		D		1974		1				4		2623		0.542						8		4		45		P		5		1225		Em(2)		LP74-16A-17

				149		992		1		D		1974		1				3		1457		0.301						5		4		40		Y		3		1050		Em(2)		LP74-16A-17

				150		992		1		D		1974		5				3		1278		0.264						8		3		25		Y		3		1050		Qls		LP74-16A-17

				151		992		1		D		1974		2				3		803		0.166						1		3		80		Y		3		990		Em(1)		LP74-16A-17

				152		992		1		D		1974		2				3		857		0.177						1		4		90		Y		3		1000		Em(1)		LP74-16A-17

				153		992		1		D		1974		2				3		832		0.172						1		3		95		Y		3		990		Em(1)		LP74-16A-17

				154		992		1		D		1974		2				3		1738		0.359						1		4		75		Y		3		895		Em(1)		LP74-16A-17

				155		992		1		D		1974		5				3		963		0.199						8		3		25		Y		3		1005		Qls		LP74-16A-17

				156		992		1		D		1974		2				3		963		0.199						1		3		85		Y		3		715		Em(2)		LP74-17A-17

				157		992		1		D		1982		7				3		886		0.183						2		1		20		P		1		200		Qt		SWPC82-9-8-70

		22829		158		992		2		D		1982		2				4		4990		1.031						2		1		50		Y		5		1075		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		159		992		1		D		1982		2				4		2435		0.503						1		1		75		Y		5		1060		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		160		992		1		D		1982		3		2		4		2391		0.494						2		1		90		Y		5		1090		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		161		992		1		D		1982		3		2		3		1520		0.314						2		1		65		Y		5		1050		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		162		992		1		D		1982		3		2		3		944		0.195						1		1		80		Y		5		1010		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22797		163		992		1		D		1982		2				4		2948		0.609						2		1		60		Y		5		1260		Mvi(g)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22822		164		992		2		D		1982		3				5		9733		2.011						1		1		110		Y		5		980		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22822		165		992		2		D		1982		3				4		2681		0.554						2		3		75		Y		5		950		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22792		166		992		1		D		1982		1				4		2362		0.488						1		3		95		Y		1		650		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22818		167		992		2		D		1982		1				4		2023		0.418						1		3		45		Y		2		680		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22821		168		992		2		D		1982		1				4		3175		0.656						1		3		80		Y		1		1040		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22775		169		992		1		D		1982		1				4		2018		0.417						2		1		105		Y		1		630		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

		22775		170		992		1		D		1982		1				3		1041		0.215						2		1		75		Y		1		600		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

				171		992		1		D		1982		1		2		3		1689		0.349						2		3		130		Y		1		730		OEm(lc)		SWPC82-9-9-95

		22777		172		992		1		D		1982		1		2		4		4453		0.920						2		3		115		Y		1		960		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

				173		992		1		D		1982		1				4		2333		0.482						2		2		105		Y		1		760		OEm(lc)		SWPC82-9-9-97

		22766		174		992		1		D		1982		1				3		1810		0.374						2		2		75		Y		1		630		OEm(lc)		SWPC82-9-9-97		slide also identifed in Nature Conservancy study

		22758		175		992		2		D		1982		2				4		4327		0.894						2		1		60		Y		5		585		OEm(lc)		SWPC82-9-9-98		slide also identifed in Nature Conservancy study

				176		992		1		D		1982		2				4		2681		0.554						2		1		90		Y		3		535		OEm(lc)		SWPC82-9-9-99

				177		992		5		D		1982		4		5		3		803		0.166						4		1		35		Y		3		55		OEm(lc)		SWPC82-9-9-105

				178		992		5		D		1982		4		5		3		1041		0.215						4		1		45		Y		3		60		OEm(lc)		SWPC82-9-9-105

				179		992		1		D		1982		1				4		2909		0.601						2		3		75		Y		5		1275		Mvi(g)		SWPC82-12-10-260

				180		992		1		D		1982		1				3		1878		0.388						2		3		100		Y		1		1070		Mvi(g)		SWPC82-12-10-260

				181		992		1		D		1982		2				3		586		0.121						1		3		80		Y		2		1150		OEm(lc)		SWPC82-12-10-261

				182		992		1		D		1982		2				4		2217		0.458						2		3		90		Y		5		1290		Mvi(g)		SWPC82-12-10-261

				183		992		1		P		1982		1				4		2841		0.587						1		3		55		Y		2		990		OEm(lc)		SWPC82-12-10-261

		22802		184		992		2		D		1982		1				5		6950		1.436						1		1		70		Y		5		915		OEm(lc)		SWPC82-12-10-262		slide also identifed in Nature Conservancy study

				185		992		1		D		1982		2				3		741		0.153						1		3		90		Y		2		485		OEm(lc)		SWPC82-12-10-262

				186		992		1		D		1982		2				3		358		0.074						1		3		65		Y		5		500		OEm(lc)		SWPC82-12-10-263

		22778		187		992		1		D		1982		1				4		3446		0.712						2		1		95		P		5		380		OEm(lc)		SWPC82-12-10-264		slide also identifed in Nature Conservancy study

				188		992		2		D		1982		6				5		6476		1.338						1		1		35		Y		5		410		OEm(lc)		SWPC82-12-10-270

				189		992		1		D		1982		6				3		987		0.204						1		3		20		P		3		260		OEm(lc)		SWPC82-12-10-271

				190		992		2		D		1982		1				5		48772		10.077						1		1		65		Y		2		1380		Mvi(g)		SWPC82-12-11-309

				191		992		1		D		1982		1				5		13431		2.775						2		1		110		Y		5		1050		Mvi(g)		SWPC82-12-11-309

				192		992		1		D		1982		2				5		6016		1.243						1		1		55		Y		5		1025		Mvi(g)		SWPC82-12-11-309

				193		992		1		D		1982		1		2		5		6156		1.272						1		3		60		Y		5		1100		OEm(lc)		SWPC82-12-11-309

				194		992		2		D		1982		2				5		8242		1.703						2		3		60		Y		5		1145		OEm(lc)		SWPC82-12-11-309

				195		992		1		D		1982		1		2		4		4162		0.860						2		3		70		Y		5		1150		Mvi(g)		SWPC82-12-11-309		field verified

				196		992		1		D		1982		2				3		3659		0.756						6		4		45		Y		5		1165		Mvi(g)		SWPC82-12-11-309		field verified

				197		992		1		D		1982		2				4		4985		1.030						1		1		30		Y		5		1185		Mvi(g)		SWPC82-12-11-309		field verified

				198		992		1		D		1982		1				4		4966		1.026						2		2		65		Y		5		1185		Mvi(g)		SWPC82-12-11-309

				199		992		1		D		1982		1				4		3141		0.649						1		3		105		Y		5		770		OEm(lc)		SWPC82-12-11-310

				200		992		2		D		1982		1		2		3		1689		0.349						2		1		55		Y		5		740		OEm(lc)		SWPC82-12-11-310

				201		992		1		D		1982		1				4		3741		0.773						2		3		80		Y		1		725		OEm(lc)		SWPC82-12-11-310

				202		992		1		D		1982		1				5		6708		1.386						2		1		50		Y		5		740		OEm(lc)		SWPC82-12-11-310

				203		992		6		D		1982		5		1		5		64299		13.285						5		2		70		I		4		720		OEm(lc)		SWPC82-12-11-310

				204		992		1		D		1982		1		5		3		1171		0.242						8		1		75		P		1		480		Qls		SWPC82-12-11-310

				205		992		1		D		1982		1				3		799		0.165						8		3		30		N		1		560		OEm(lc)		SWPC82-12-11-310

				206		992		1		D		1982		1				4		2986		0.617						1		1		65		Y		5		720		OEm(lc)		SWPC82-12-11-310

				207		992		1		D		1982		1				3		1718		0.355						1		3		90		Y		1		695		OEm(lc)		SWPC82-12-11-310

				208		992		2		D		1982		3				5		12928		2.671						1		1		110		Y		5		845		OEm(lc)		SWPC82-12-11-310

				209		992		1		D		1982		1				4		3030		0.626						2		2		80		Y		1		1060		OEm(lc)		SWPC82-12-11-310

				210		992		1		D		1982		3				3		736		0.152						2		2		105		Y		1		910		OEm(lc)		SWPC82-12-11-310

				211		992		1		D		1982		1				3		968		0.200						2		2		110		Y		1		1080		OEm(lc)		SWPC82-12-11-310

				212		992		2		D		1982		3				5		14713		3.040						1		1		65		Y		2		871		OEm(lc)		SWPC82-12-11-310

				213		992		2		D		1982		1				4		3020		0.624						2		2		90		Y		1		945		OEm(lc)		SWPC82-12-11-311

				214		992		1		D		1982		1				4		2038		0.421						2		1		80		Y		1		740		OEm(lc)		SWPC82-12-11-311

				215		992		1		D		1982		1				4		2473		0.511						1		3		55		Y		1		660		OEm(lc)		SWPC82-12-11-311

				216		992		1		D		1982		1				4		2972		0.614						1		3		45		Y		2		890		OEm(lc)		SWPC82-12-11-312

				217		992		1		D		1982		1				3		1859		0.384						7		3		80		P		5		370		OEm(lc)		SWPC82-12-11-312

				218		992		1		D		1982		1		2		3		1147		0.237						2		2		45		P		1		1270		OEm(lc)		SWPC82-1-12-17

				219		992		2		D		1982		2				5		8426		1.741						1		1		65		Y		1		1235		OEm(lc)		SWPC82-1-12-17		field verified

				220		992		1		D		1982		1				4		2560		0.529						2		1		80		P		1		785		OEm(lc)		SWPC82-1-12-17		field verified

				221		992		1		D		1982		1				3		1791		0.370						1		3		95		Y		1		675		OEm(lc)		SWPC82-1-12-17

				222		992		1		D		1982		1				3		1849		0.382						2		4		90		P		1		645		OEm(lc)		SWPC82-1-12-17

				223		992		2		D		1982		1				5		7062		1.459						1		1		75		Y		1		1065		Mvi(g)		SWPC82-1-12-18

				224		992		1		D		1982		1				3		1331		0.275						2		2		70		P		1		785		OEm(lc)		SWPC82-1-12-18

				225		992		2		D		1982		3				5		8146		1.683						1		1		45		Y		5		1110		OEm(lc)		SWPC82-1-12-18		field verified

				226		992		1		D		1982		3				4		2343		0.484						2		1		45		Y		5		1095		OEm(lc)		SWPC82-1-12-18		field verified

				227		992		1		D		1982		6				4		3151		0.651						2		1		35		Y		5		1020		OEm(lc)		SWPC82-1-12-18		field verified

				228		992		1		D		1982		6				4		4864		1.005						1		3		45		Y		5		680		OEm(lc)		SWPC82-1-12-18

				229		992		1		D		1982		2				5		5426		1.121						1		3		110		Y		5		535		OEm(lc)		SWPC82-1-12-18

				230		992		2		D		1982		1				4		3572		0.738						2		1		55		Y		5		710		OEm(lc)		SWPC82-1-12-19

				231		992		1		D		1982		1				3		794		0.164						2		1		95		P		1		720		OEm(lc)		SWPC82-1-12-19

				232		992		1		D		1982		1		2		4		2647		0.547						2		2		45		Y		5		1130		Mvi(g)		SWPC82-1-12-19

				233		992		2		D		1982		1				5		7110		1.469						1		1		35		Y		5		550		OEm(lc)		SWPC82-1-12-20		field verified

				234		992		2		D		1982		1				5		7057		1.458						2		2		45		Y		2		290		Mm(1b)		SWPC82-1-12-28

				235		992		2		D		1982		1				4		2565		0.530						2		3		45		Y		5		205		Mm(1b)		SWPC82-1-12-28

				236		992		2		D		1982		1				4		3122		0.645						2		2		30		Y		5		215		Mm(1b)		SWPC82-1-12-28

				237		992		2		D		1982		2				5		7971		1.647						1		1		95		Y		4		1140		Mvi(g)		SWPC82-1-13-56

				238		992		1		D		1982		3				4		2101		0.434						2		1		45		P		5		420		Mm(1n)		SWPC82-1-13-59

				239		992		1		D		1982		6				4		3223		0.666						2		2		60		Y		5		460		OEm(ls)		SWPC82-14-14-130

				240		992		1		D		1982		1				3		1679		0.347						2		2		40		Y		5		345		OEm(lc)		SWPC82-14-14-131

				241		992		2		D		1982		2		1		5		7850		1.622						1		1		45		Y		5		555		Em(2sb)		SWPC82-14-14-131

				242		992		1		D		1982		1				4		2464		0.509						2		1		50		P		5		320		Mm(1n)		SWPC82-14-14-131

				243		992		1		D		1982		2				4		2575		0.532						2		1		40		P		1		520		Em(2sb)		SWPC82-13-14-215

				244		992		1		D		1982		1				3		862		0.178						1		4		70		Y		1		280		OEm(ls)		SWPC82-1-15-99

				245		992		1		D		1982		1				4		2618		0.541						2		1		55		Y		5		330		Mm(1b)		SWPC82-1-15-104

				246		992		1		D		1982		1				3		1592		0.329						2		3		30		Y		5		385		Mm(1n)		SWPC82-1-16-144

				247		992		1		D		1982		6				3		905		0.187						2		1		25		N		1		705		Mm(1b)		SWPC82-1-16-147

				248		992		6		P		1993		5		3		5		18527		3.828						4		1		20		I		4		140		Qt		SW93-2-8-106

		22795		249		992		1		D		1993		2				3		1321		0.273						2		1		55		Y		2		1180		OEm(lc)		SW93-2-9-133		slide also identifed in Nature Conservancy study

		22821		250		992		2		D		1993		6				5		9791		2.023						1		3		65		Y		2		895		OEm(lc)		SW93-2-9-133		slide also identifed in Nature Conservancy study

				251		992		1		P		1993		1				3		1133		0.234						2		1		50		P		2		1030		Mvi(g)		SW93-2-9-134

		22775		252		992		2		D		1993		2				5		10691		2.209						2		3		50		Y		5		875		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

		22775		253		992		1		D		1993		2				4		3799		0.785						2		1		40		Y		5		895		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

		22782		254		992		2		D		1993		1				4		3954		0.817						1		1		85		Y		4		780		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

				255		992		1		D		1993		1				2		469		0.097						1		3		85		Y		2		455		OEm(lc)		SW93-2-9-135

				256		992		1		D		1993		2				3		1999		0.413						1		3		110		Y		2		595		OEm(lc)		SW93-2-9-135

		22747		257		992		2		D		1993		3		2		5		6011		1.242						1		1		110		Y		4		670		OEm(lc)		SW93-2-9-139		slide also identifed in Nature Conservancy study

		22747		258		992		1		D		1993		3				4		2691		0.556						2		1		105		Y		4		600		OEm(lc)		SW93-2-9-139		slide also identifed in Nature Conservancy study

				259		992		1		D		1993		1				3		1718		0.355						5		2		70		P		5		1405		Mvi(g)		SW93-45-10-15

				260		992		1		D		1993		1				3		1176		0.243						1		3		80		Y		3		980		Mvi(g)		SW93-45-10-15

				261		992		1		D		1993		6				2		334		0.069						1		3		95		Y		3		725		OEm(lc)		SW93-45-10-16

		22829		262		992		1		D		1993		2				3		866		0.179						1		3		65		Y		3		725		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		263		992		2		D		1993		3				5		8484		1.753						1		1		60		Y		3		840		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		264		992		1		D		1993		3				3		1650		0.341						2		1		40		Y		3		915		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		265		992		1		D		1993		1				4		2323		0.480						5		4		60		Y		5		590		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

				266		992		1		P		1993		1				4		2570		0.531						2		1		55		P		3		565		OEm(lc)		SW93-45-10-16

				267		992		1		D		1993		6				3		847		0.175						1		3		35		P		3		400		OEm(lc)		SW93-45-10-16

				268		992		6		Q		1993		5		1		5		94016		19.425						5		2		60		I		4		645		OEm(lc)		SW93-45-10-16

		22789		269		992		1		D		1993		1				3		1360		0.281						1		2		45		P		3		485		OEm(lc)		SW93-45-10-17		slide also identifed in Nature Conservancy study

				270		992		1		D		1993		6				3		842		0.174						1		3		30		P		3		505		OEm(lc)		SW93-45-11-53

				271		992		1		D		1993		6				4		2110		0.436						1		2		65		P		2		560		OEm(lc)		SW93-45-11-54

				272		992		1		D		1993		3				4		4104		0.848						2		1		40		Y		5		730		OEm(lc)		SW93-45-11-54

				273		992		2		D		1993		1				4		3557		0.735						2		1		75		Y		5		655		OEm(lc)		SW93-45-11-54

				274		992		6		P		1993		5		2		5		25710		5.312						1		4		30		I		4		560		OEm(lc)		SW93-45-11-54

				275		992		1		D		1993		1				3		1365		0.282						1		3		65		Y		5		815		OEm(lc)		SW93-45-11-54

				276		992		1		D		1993		1				3		1375		0.284						2		3		75		P		2		810		OEm(lc)		SW93-45-11-54

				277		992		1		D		1993		1				3		586		0.121						1		3		85		P		1		745		OEm(lc)		SW93-45-12-88

				278		992		1		D		1993		1				4		3896		0.805						2		2		60		P		1		915		OEm(lc)		SW93-45-12-88

				279		992		1		D		1993		1				3		1113		0.230						1		2		65		P		5		850		OEm(lc)		SW93-45-12-88

				280		992		1		D		1993		1				3		1796		0.371						2		1		45		P		5		535		OEm(lc)		SW93-45-12-90

				281		992		6		P		1993		5				5		18435		3.809						5		2		50		I		4		485		Em(2sb)		SW93-19-13-70

				282		992		6		Q		1993		5		1		4		3746		0.774						5		2		65		I		4		380		Em(2sb)		SW93-19-13-70

				283		992		1		D		1993		2				2		339		0.070						1		3		50		Y		1		460		Em(2sb)		SW93-19-13-71

				284		992		1		D		1993		1				4		2130		0.440						2		2		80		I		5		980		Mvi(g)		SW93-19-13-71

				285		992		6		D		1993		5				5		36077		7.454						5		2		70		I		4		395		OEm(lc)		SW93-46-13-215

				286		992		1		Q		1993		2		5		5		6970		1.440						1		1		50		I		3		655		OEm(lc)		SW93-19-14-22		field verified

				287		992		6		P		1993		5		1		5		35099		7.252						5		2		50		I		4		445		Mm(1n)		SW93-19-14-23

				288		992		5		D		1993		5				4		2768		0.572						2		3		50		P		2		385		Mm(1b)		SW93-19-16-111

				289		992		1		Q		1993		6				4		4041		0.835						2		3		35		I		3		270		Mm(1n)		SW93-45-17-122

		22795		290		992		2		D		1999		2				5		8513		1.759						1		1		60		Y		2		1115		OEm(lc)		SWC99-15-17-239		slide also identifed in Nature Conservancy study

				291		992		1		D		1999		1				4		2275		0.470						5		2		65		N		5		460		Mm(1n)		SWC99-27-19-38

				292		992		2		D		1999		1		2		5		30119		6.223						2		3		90		Y		2		1225		Mvi(g)		SWC99-27-20-68		field verified

				293		992		1		D		1999		1				3		1123		0.232						1		3		130		P		2		935		OEm(lc)		SWC99-27-20-68

				294		992		1		D		1999		6				4		2391		0.494						2		2		60		P		5		600		OEm(lc)		SWC99-27-20-70

				295		992		5		D		1999		5		1		4		2425		0.501						1		1		120		P		2		345		OEm(lc)		SWC99-27-20-72

		22799		296		992		1		D		1999		6				4		2928		0.605						2		2		75		P		5		590		OEm(lc)		SWC99-27-20-73

				297		992		2		D		1999		1				5		7018		1.450						1		1		65		Y		1		760		Mvi(g)		SWC99-27-21-103

				298		992		2		D		1999		2				5		17758		3.669						1		1		75		Y		5		740		OEm(ls)		SWC99-27-21-103

				299		992		1		D		1999		2				4		3751		0.775						2		1		80		Y		5		730		OEm(ls)		SWC99-27-21-103

				300		992		1		D		1999		2				3		1346		0.278						2		1		115		Y		5		735		OEm(ls)		SWC99-27-21-103

				301		992		2		D		1999		2				4		4884		1.009						1		1		80		Y		1		1035		Mvi(g)		SWC99-27-21-104

				302		992		1		D		1999		2				4		4540		0.938						1		1		60		Y		1		750		OEm(lc)		SWC99-27-21-104

				303		992		1		D		1999		2				4		3886		0.803						2		1		65		P		5		1250		Mvi(g)		SWC99-27-21-105		field verified

				304		992		1		D		1999		2				4		2870		0.593						2		1		70		P		2		1095		OEm(lc)		SWC99-27-21-105

				305		992		1		D		1999		2				4		2057		0.425						2		1		45		P		5		955		OEm(lc)		SWC99-27-21-105

				306		992		1		D		1999		2				3		678		0.140						1		3		80		P		5		755		OEm(lc)		SWC99-27-21-105		field verified

				307		992		2		Q		1999		3				5		9970		2.060						1		1		70		P		5		370		Mm(1n)		SWC99-27-21-106

				308		992		1		P		1999		6				3		1045		0.216						2		2		40		P		2		405		OEm(lc)		SWC99-27-21-107

				309		992		6		Q		1999		5				5		124857		25.797						5		2		25		I		4		230		OEm(lc)		SWC99-27-21-108

				310		992		2		D		1999		6				4		3765		0.778						1		1		45		Y		5		425		OEm(lc)		SWC99-27-22-141

				311		992		2		D		1999		1				5		11122		2.298						1		1		55		Y		5		415		OEm(ls)		SWC99-27-22-141

				312		992		2		D		1999		3		2		5		13634		2.817						1		1		80		Y		5		870		OEm(ls)		SWC99-27-22-141

				313		992		1		D		1999		3				3		1026		0.212						1		3		100		P		1		520		Em(2sb)		SWC99-27-22-141

				314		992		1		P		1999		1				3		586		0.121						2		2		35		I		5		550		OEm(ls)		SWC99-27-22-142

				315		992		1		D		1999		1				3		1825		0.377						2		2		65		I		5		435		OEm(lc)		SWC99-27-22-143

				316		992		2		P		1999		1				5		5096		1.053						1		1		55		P		5		380		Mm(1n)		SWC99-27-22-148

				317		992		2		Q		1999		1				4		4051		0.837						1		1		50		P		5		385		Mm(1n)		SWC99-27-22-148

				318		992		1		D		1999		6				4		2333		0.482						2		1		45		Y		1		315		OEm(lc)		SWC99-27-22-152

				319		992		1		P		1999		3				5		6776		1.400						2		1		65		P		3		775		Mm(1b)		SWC99-27-23-184		field verified

				320		992		2		D		1999		2				4		4269		0.882						1		1		40		Y		3		810		Ev(c)		SWC99-27-24-226





definitions

		LSI_UNIQID		Slide_id		Source_idno		Lsi_process		Certainty		Id_date		Ls_size		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Source_IDNO		Delivery		Landuse		Init_elev		Photo_num

																										991 = Priority 1

		CALCULATED		up to 5 integers		CALCULATED		1 = shallow-rapid		D = definite:  originator of landslide information is certain that this is a landslide		First year of landslide identification		Approximate size at ID_Date		Next year of landslide identification, if slide has changed size or shape		Approximate size at ID2_Date		1 = inner gorge		1 = concave, convergent		percent slope at the failure location		992 = Priority 2		Y = yes, delivery occurred		1 = clearcut  (timber 0-5 yrs)		elevation (in feet) of the landslide initiation site		the full photo number the slide was identified on

		IN THE		Put the same		IN THE		2 = debris flow		P = probable:  originator of landslide information is almost certain that this is a landslide		use photo year or best estimate		1 = very small				(see LS_Size for values)		2 = bedrock hollow		2 = concave-planar				993 = Priority 3		N = no, delivery did not occur		2 = young stands  (timber 5-15 yrs)

		ENTRY		number on both the		ENTRY		3 = debris avalanche		Q = questionable:  originator of landslide information is not certain that this is a landslide, but is including it for completeness of the inventory.		of landslide age.		2 = small		4 digit year, e.g. 1996				3 = avalanche chute		3 = planar		integer				P = probably sediment delivered		3 = submature timber (15-50 years)		integer		12 characters

		PROCESS		map and spreadsheet		PROCESS		4 = deep-seated				4 digit year, e.g. 1996		3 = medium						4 = terrace face		4 = planar-convex						I =  indeterminate		4 = mature timber (>50 years)

								5 = shallow, sporadic deep-seated						4 = large						5 = headwall		5 = convex, divergent								5 = road

								6 = large, persistent deep-seated						5 = very large						6 = rock outcrop										6 = partial cut

								7 = earth flow												7 = other										7 = yarding

								8 = rock topple						very small:    (1-100 square yards)						8 = deep seated										8 = alpine

								9 = snow avalanche						small:  (101-500 square yards)						9 = stream influenced										9 = other-e.g., housing, agriculture

														medium:  (501-2000 square yards)

														large: (2001-5000 square yards)

														very large:   (greater than 5000 square yards)

		REQUIRED DATA COLLECTION

		ALL OTHER FIELDS ARE OPTIONAL





calculations

		Acres of Landsliding						WAU Size

		419234						acres		41610

								mi2		65

		geologic unit		Acres

		Landslide deposits		1266				33971		total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597

		Shoalwater Bay Fm		1143

		Cliff Point Siltstone		1292

		Megler Sandstone		591

		Crescent Fm		407

		WAUs		Landslides (n)		Years		Study Area Acreage		Rate (n/ac-WAU/yr)

		Lower Naselle		319		36		33,971		2.6x10-4

		Nookachamps		62		39		46,612		0.34x10-5

		Clear–Dan–Lime Creeks		11		39		6,983		4.0 x 10-5

		Lower Finney and Miller Creek Valley		361		39		20,900		4.4x10-4

		Jackman Creek - Corkindale		300		38		16,000		5x10-4





plots

		Landslide Process		# of slides				Area in Acres

		shallow-rapid		214				112

		debris flow		65				116

		shallow, sporadic 
deep-seated		18				31

		large, persistent 
deep-seated		22				1317

		Landslide Size		# of slides

		small (101-500 yd2)		10

		medium (501-2000 yd2)		113

		large (2001-5000 yd2)		115

		very large (> 5000 yd2)		81

		Associated Landform		# of slides

		inner gorge		146

		bedrock hollow		118

		headwall		25

		deep-seated		12

		terrace face		7

		stream influenced		5

		other		4

		rock outcrop		2

		Slope Shape		# of slides

		concave, converent		134

		concave-planar		68

		planar		100

		planar-convex		15

		convex, divergent		2

		Gradient		# of slides

		0 – 10		0

		11 – 20		13

		21 – 30		20

		31 – 40		31

		41 – 50		52

		51 – 60		45

		61 – 70		48

		71 – 80		42

		81 – 90		29

		91 – 100		15

		101 – 110		16

		111 – 120		4

		121 – 130		4

		Delivery		# of slides

		yes, delivery occurred		202

		probably sediment delivered		76

		no, delivery did not occur		29

		indeterminant		12

		Landuse		# of slides

		road				118

		clearcut 
(timber 0 to 5 yrs)				69

		mature timber 
(> 50 yrs)				47

		young stands 
(timber 5 to 15 yrs)				44

		submature timber 
(15 to 50 yrs)				39

		partial cut				1

		yarding				1

		Initiation Elevation		# of slides

		0-100'		7

		101-200'		5

		201-300'		20

		301-400'		22

		401-500'		30

		501-600'		39

		601-700'		25

		701-800'		33

		801-900'		25

		901-1000'		27

		1001-1100'		28

		1101-1200'		21

		1201-1300'		22

		1301-1400'		10

		1401-1500'		2

		1501-1600'		1

		1601-1700'		0

		1701-1800'		2

		geologic unit		# of slides

		Landslide deposits		3

		Terrace deposits		4

		Invasive Columbia River Basalt Flows		41

		Astoria Fm - Bald Ridge Unit		9

		Astoria Fm - Naselle Unit		16

		Lincoln Creek Fm		191

		Shoalwater Bay Fm		11

		Eocene Siltstone & Sandstone		19

		Megler Sandstone		20

		Crescent Fm		5

		geologic unit		Gunit Acres		Acres (all Qls)

		Landslide deposits		1266		0.7

		Terrace deposits		1547		21.2		Acres (large deep-seated)		Acres (Qls w/o large deep-seated)		% of total qls area originating from given geologic unit		% of area of deep-seated qls originating from given geologic unit		% of qls area (minus deep-seated) originating from given geologic unit		percent of total study area underlain by geologic unit		ratio (>1 = more landslides per area; <1 = less landslides per area

		Invasive Columbia River Basalt Flows		1883		51.8		0		0.7		0.04		0.00		0.27		3.73		0.07

		Astoria Fm - Bald Ridge Unit		2308		7.35		20.5		0.7		1.35		1.33		0.27		4.55		0.06

		Astoria Fm - Naselle Unit		9937		98.411		0		51.8		3.29		0.00		20.26		5.54		3.65

		Lincoln Creek Fm		13597		1119.8		0		7.35		0.47		0.00		2.87		6.79		0.42

		Shoalwater Bay Fm		1143		11		88.9		9.511		6.25		0.89		3.72		29.25		0.13

		Eocene Siltstone & Sandstone		1292		231.8		975		144.8		71.15		7.17		56.63		40.03		1.41

		Megler Sandstone		591		25.3		4.57		6.43		0.70		0.40		2.51		3.36		0.75

		Crescent Fm		407		6.6		211.2		20.6		14.73		16.35		8.06		3.80		2.12

		Totals (acres)		33971 *		1573.96		18.1		7.2		1.61		3.06		2.82		1.74		1.62

		* total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)						0		6.6		0.42		0.00		2.58		1.20		2.15

		Astoria Fm Grouped		12245		105.761		1318.27		255.691		100.00		29.20		100.00		100.00

		ARRANGED FOR GRAPHING

		Geologic Unit		percent of landslide area (not including deep-seated slides) originating from given geologic unit		percent of total study area underlain by geologic unit		88.9		16.861		6.72		5.65		6.59		36.04		0.18				This makes bald hills member look like a bad actor b/c if it is grouped with the naselle member than the severity index drops way off.

		Terrace deposits		0.27		4.55

		Landslide deposits		0.27		3.73

		Astoria Fm – Naselle Unit		3.72		29.25

		Astoria Fm – Bald Hills Unit		2.87		6.79

		Shoalwater Bay Fm		2.51		3.36

		Lincoln Creek Fm		56.63		40.03

		Megler Sandstone		2.38		1.74

		Eocene Siltstone & Sandstone		8.06		3.80

		Crescent Fm		2.58		1.20

		Invasive Columbia River Basalt Flows		20.26		5.54

		Average Slope Failure Angle by Geologic Unit

		Geologic Unit		average failure slope (%)

		Terrace deposits				31

		Landslide deposits				41

		Astoria Fm. - Naselle Unit				41

		Eocene Siltstone & Sandstone				41

		Astoria Fm. - Bald Ridge Unit				42

		Shoalwater Bay Fm.				56

		Crescent Fm.				58

		Megler Sandstone				67

		Lincoln Creek Fm.				68

		CRB - Invasive Flows				70

		Susceptibility Factor		MWMU1		MWMU2		MWMU3		MWMU4		MWMU5		MWMU6		MWMU7		WAU

		Area of MWMU (Acres)		1102.5		557.2		228.2		46.3		1305.6		29481.4		5863.0		38584.1

		Number of 'Delivering' Landslides		115		90		28		5		6		32		1		278

		Frequency of Delivery (No. of delivering landslides)/(MWMU Area/36 years)		2897		4487		3408		3000		128		30		5		200

		Area of 'Delivering' Landslides (Acres)		93.1		82.7		27.9		1.1		1.4		21.8		0.2		228.3

		Susceptibility Factor (area of delivering landslides)/(MWMUArea/39 years)		2346		4123		3396		660		30		21		1		164

		Susceptibility Compilation Chart to date

		Watershed		Gorges, headwalls, hollows		Inner gorges		Bedrock Hollows		Convergent hadwalls		Superimposed on relict landslides		Cliff-dominated slopes		Lower hazard hills		Incised river		Glacial Outwash terraces		Marine terraces		Valley floors		WAU or study area

		Lower Calawah Valley (Lingley, 2004)		404												24		405						37		68

		Jackman Corkindale (Lingley, 2004)		1167								1217		213		24				35						461

		Jackman Corkindale (Lingley, 2004)		1142												10				19

		Nookachamps   (Wegmann, 2004)				273		173		384										31						11

		Lime and Dan Creeks (Wegmann, 2004)		119																						4

		Finney Miller (Lingley, 2004)		1306		376						356		510		1				567						224

		Finney Miller (Lingley, 2004)										383		414						408

		West Fork Teanaway (Powell, in progress)																		978

		Lower Naselle (this study)				4123		2346		3396		30				21						660		1		164

		Averages		828		1591		1260		1890		497		379		16		405		212		660		19		155

		Size in Acres		Number of Landslides

		0 – 
0.19		48

		0.2 – 
0.49		99

		0.5 – 
0.99		82

		1.0 – 
4.99		66

		5.0 – 
9.99		10

		10.0 – 
49.9		10

		50 – 
806		4

		Landsldie Process		Acres of Delivery

		shallow-rapid		95

		debris flow		116

		shallow, sporadic 
deep-seated		12

		large, persistent 
deep-seated		0

		Landsldie Process		mean slope gradient for failures

		shallow-rapid		66

		debris flow		65.6

		shallow, sporadic 
deep-seated		56.8

		large, persistent 
deep-seated		45.9
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lsi_data

		LSI_UNIQID		Slide_id		SOURCE_IDNO		Lsi_process		Certainty		Id_date		MWMU		ADDING TOOL		Secondary MWMU		Ls_size		Ls_size_yd2		Ls_size_ac		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Delivery		Landuse		Init_elev		slide_gunit		Photo_num		notes

				1		992		1		D		1963		2		1				2		281		0.058						9		3		50		Y		2		220		OEm(lc)		SW63-9-20

		22813		2		992		1		D		1963		1		1				4		2594		0.536		1974		4		1		1		50		Y		1		1480		Mvi(g)		SW63-10-15		slide also identifed in Nature Conservancy study

		22809		3		992		1		D		1963		1		1		2		3		2081		0.430		1974		4		1		1		85		Y		5		1205		Mvi(g)		SW63-10-15		slide also identifed in Nature Conservancy study

				4		992		1		D		1963		6		1		2		3		1592		0.329						1		3		55		Y		5		1205		Mvi(g)		SW63-10-15

		22823		5		992		2		D		1963		1		1				5		7986		1.650		1974				1		1		100		Y		5		1110		OEm(lc)		SW63-10-15		slide also identifed in Nature Conservancy study

				6		992		5		P		1963		2		1				5		6098		1.260						9		2		70		P		6		625		OEm(lc)		SW63-10-16

				7		992		1		D		1963		6		1				2		499		0.103						9		2		85		P		4		555		OEm(lc)		SW63-10-16

				8		992		1		P		1963		1		1				3		924		0.191						2		1		75		I		4		540		OEm(lc)		SW63-10-17

				9		992		2		D		1963		1		1				5		11703		2.418						1		1		60		Y		5		420		OEm(lc)		SW63-10-18

				10		992		1		D		1963		6		1				4		3596		0.743						2		1		35		Y		5		300		OEm(lc)		SW63-10-18

				11		992		1		D		1963		1		1				3		1558		0.322		1974		3		2		2		60		P		2		245		OEm(lc)		SW63-10-19

				12		992		1		D		1963		2		1				3		944		0.195		1974		3		1		3		35		Y		2		325		OEm(lc)		SW63-10-19

				13		992		6		Q		1963		5		1		2		5		33246		6.869						5		2		35		I		4		385		OEm(lc)		SW63-10-19

				14		992		1		D		1963		2		1				3		1263		0.261		1974		3		1		3		130		Y		2		270		OEm(lc)		SW63-10-19

				15		992		5		D		1963		6		1				4		3504		0.724						9		3		60		I		5		170		OEm(lc)		SW63-10-19

				16		992		1		D		1963		1		1				3		1239		0.256						2		1		125		P		2		680		OEm(lc)		SW63-10-20

				17		992		1		D		1963		3		1				3		1558		0.322						2		1		50		P		2		600		OEm(lc)		SW63-10-20

		18899		18		992		6		P		1963		5		1		2		5		348274		71.957						5		1		25		N		4		125		Mm(1n)		SW63-11-23		slide mapped by Wells, 1989

				19		992		5		D		1963		6		1		2		5		8325		1.720						6		1		20		N		5		195		Mm(1b)		SW63-12-23		SR 101 Roadcut failure

		18912		20		992		6		P		1963		5		1		2		5		410627		84.840						5		2		25		N		4		430		OEm(lc) & Mm(1n)		SW63-13-20		slide mapped by Wells, 1989

		18895		21		992		6		D		1963		5		1				5		3902753		806.351						5		2		20		N		4		1325		OEm(lc)		SW63-14-20		slide mapped by Wells, 1989; field verified

				22		992		1		P		1963		6		1		1		3		1457		0.301						2		1		45		P		2		650		Mm(1b)		SW63-15-11

				23		992		5		P		1963		6		1				4		4922		1.017						9		2		40		I		4		370		MM(1n)		SW63-15-11

				24		992		5		D		1996		2		1		6		4		3596		0.743		1993		4		1		2		40		Y		3		1065		Em(2)		SWH-96

				25		992		6		D		1963		5		1		2		5		130219		26.905						5		2		25		I		4		1250		Em(2)		SW63-15-17

				26		992		5		D		1963		2		1				4		3615		0.747		1974		4		1		1		45		Y		3		730		Em(2)		SW63-15-17		field verified

				27		992		6		P		1963		5		1		2		5		162260		33.525						5		2		25		I		4		915		Em(2)		SW63-15-17		field verified

				28		992		1		D		1963		2		1		6		3		1820		0.376						7		4		40		Y		1		1130		Em(2)		SW63-15-17		failing off of spur ridge on convex portion of ridge; could have resulted from yarding scar?

		18923		29		992		6		D		1963		5		1		2		5		605978		125.202						5		2		35		I		4		1525		Em(2)		SW63-16-18		slide mapped by Wells, 1989

				30		992		6		D		1963		5		1		2		5		123787		25.576						5		2		25		I		4		875		Em(2)		SW63-17-15

				31		992		6		D		1963		5		1		1		5		87894		18.160						5		2		40		I		4		860		Em(1)		SW63-17-15

				32		992		1		D		1963		1		1				3		1205		0.249						2		1		45		Y		1		845		Em(1)		SW63-17-15

				33		992		1		D		1963		1		1		6		3		697		0.144						8		3		50		N		1		970		Em(1)		SW63-17-15

				34		992		1		D		1963		1		1		6		3		682		0.141						8		3		40		N		1		1000		Em(1)		SW63-17-15

				35		992		5		D		1963		2		1				4		3490		0.721						1		3		85		Y		1		890		Em(2)		SW63-17-15

				36		992		1		D		1963		6		1				4		2125		0.439						2		1		80		Y		3		690		Em(1)		SW63-17-15

				37		992		1		D		1963		2		1				4		4922		1.017						2		1		60		P		2		1005		Em(1)		SW63-17-16

				38		992		5		D		1963		2		1				4		2715		0.561		1993		4		1		3		60		Y		1		765		Em(1)		SW63-17-16

				39		992		1		D		1963		2		1				3		528		0.109						1		1		60		Y		1		765		Em(1)		SW63-17-16

				40		992		1		D		1963		2		1		1		3		1273		0.263		1999		3		1		1		90		Y		1		855		Em(1)		SW63-17-16

				41		992		5		D		1963		2		1				5		5610		1.159						1		4		65		Y		1		945		Em(1)		SW63-17-16

				42		992		1		D		1963		2		1				2		765		0.158						1		1		65		Y		1		1010		Em(1)		SW63-17-16

				43		992		1		D		1963		2		1				3		1868		0.386						1		3		65		Y		1		330		OEm(lc)		LP74-9A-22

		22772		44		992		1		D		1974		1		1				3		1718		0.355						1		5		80		Y		2		435		OEm(lc)		LP74-9A-22		slide also identifed in Nature Conservancy study

		22770		45		992		1		D		1974		2		1		1		3		1433		0.296						1		3		100		Y		2		60		OEm(lc)		LP74-9A-22		slide also identifed in Nature Conservancy study

				46		992		1		D		1974		4		1				3		915		0.189						4		3		30		Y		2		295		OEm(lc)		LP74-9A-29

				47		992		2		D		1974		1		1				4		3974		0.821						2		1		50		Y		5		290		OEm(lc)		LP74-9A-29

				48		992		2		D		1974		1		1				4		3010		0.622						1		1		70		Y		5		225		OEm(lc)		LP74-9A-29

				49		992		1		D		1974		6		1				2		266		0.055						2		1		45		I		2		45		OEm(lc)		LP74-9A-29

				50		992		5		D		1974		4		1		5		2		208		0.043						4		3		20		Y		2		45		OEm(lc)		LP74-9A-29

				51		992		6		P		1974		5		1				5		81006		16.737						4		2		45		I		4		265		Qt		LP74-9A-29

				52		992		1		D		1974		4		1		2		4		2280		0.471		1999		4		4		1		40		Y		2		80		Qt		LP74-9A-29

				53		992		2		D		1974		3		1				4		4811		0.994						1		1		85		Y		1		1220		OEm(lc)		LP74-10A-16

				54		992		1		D		1974		3		1				3		1370		0.283						2		1		20		N		5		1330		OEm(lc)		LP74-10A-16

				55		992		1		D		1974		2		1				3		813		0.168						2		3		65		Y		1		1190		OEm(lc)		LP74-10A-16

				56		992		2		D		1974		2		1				4		3010		0.622						1		1		70		Y		1		1350		OEm(lc)		LP74-10A-16

				57		992		1		D		1974		2		1				3		895		0.185						7		3		75		Y		5		1130		OEm(lc)		LP74-10A-16

				58		992		1		D		1974		3		1				5		7710		1.593						2		1		65		Y		5		1340		Mvi(g)		LP74-10A-16

		22812		59		992		1		D		1974		2		1				3		1921		0.397						2		1		50		Y		5		1235		Mvi(g)		LP74-10A-16		slide also identifed in Nature Conservancy study

				60		992		1		D		1974		1		1				2		440		0.091						1		2		65		Y		1		875		OEm(lc)		LP74-10A-17

		22827		61		992		2		D		1974		1		1				5		9220		1.905						1		2		110		Y		1		960		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22802		62		992		2		D		1974		1		1				5		5213		1.077						2		1		90		Y		1		870		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22808		63		992		1		D		1974		1		1				3		1723		0.356						1		3		70		Y		1		825		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

				64		992		1		D		1974		2		1				3		842		0.174						1		3		110		P		1		1030		OEm(lc)		LP74-10A-17

		22806		65		992		2		D		1974		1		1				4		3993		0.825		1999		4		1		3		105		Y		5		1145		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22803		66		992		2		D		1974		1		1				5		5755		1.189		1982		4		1		1		30		Y		1		1030		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

				67		992		1		P		1974		1		1				4		3436		0.710						2		1		45		Y		5		360		OEm(lc)		LP74-10A-18

				68		992		1		P		1974		1		1				4		2860		0.591						2		1		40		P		5		435		OEm(lc)		LP74-10A-18

				69		992		1		D		1974		2		1				4		4903		1.013						1		4		50		Y		5		415		OEm(lc)		LP74-10A-18

				70		992		1		D		1974		2		1				3		1946		0.402						1		1		75		Y		5		465		OEm(lc)		LP74-10A-18

		22801		71		992		1		D		1974		2		1				4		3746		0.774						1		4		60		Y		5		890		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

				72		992		6		P		1974		5		1		2		4		4719		0.975						1		1		65		I		4		725		OEm(lc)		LP74-10A-18

				73		992		1		D		1974		1		1				4		3359		0.694						1		3		85		Y		5		505		OEm(lc)		LP74-10A-18

		22828		74		992		1		D		1974		1		1				4		3756		0.776						1		3		70		Y		5		515		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

		22823		75		992		1		D		1974		2		1		1		5		32844		6.786						1		2		90		Y		5		555		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

		22823		76		992		1		D		1974		2		1		1		5		33222		6.864						1		2		80		Y		5		560		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

				78		992		1		D		1974		1		1				4		3398		0.702						2		1		60		P		5		480		OEm(lc)		LP74-10A-18

				79		992		1		D		1974		1		1				5		6892		1.424						2		1		15		Y		5		645		OEm(lc)		LP74-10A-18

				80		992		1		D		1974		1		1				4		2681		0.554						2		1		45		Y		5		595		OEm(lc)		LP74-10A-18

				81		992		2		D		1974		1		1				5		18827		3.890						1		2		65		Y		5		640		OEm(lc)		LP74-10A-18

				82		992		1		D		1974		1		1				4		4143		0.856						5		5		70		Y		5		500		OEm(lc)		LP74-10A-18

				83		992		1		D		1974		1		1				3		842		0.174						1		3		100		Y		5		540		OEm(lc)		LP74-10A-18

				84		992		1		D		1974		1		1				4		2473		0.511						1		3		85		Y		5		500		OEm(lc)		LP74-10A-18

				85		992		1		D		1974		1		1				3		1234		0.255						1		3		30		Y		5		240		OEm(lc)		LP74-10A-19

				86		992		1		D		1974		1		1		2		3		1888		0.390						2		4		105		P		7		415		OEm(lc)		LP74-10A-24

				87		992		5		P		1974		5		1		1		5		23953		4.949						7		3		90		P		5		205		OEm(lc)		LP74-10A-25

				88		992		2		D		1974		2		1				5		9714		2.007						2		2		70		Y		5		1395		Mvi(g)		LP74-11A-15

				89		992		1		D		1974		2		1				4		4153		0.858						2		1		70		Y		1		1160		Mvi(g)		LP74-11A-15

				90		992		1		D		1974		6		1				5		7531		1.556						2		1		55		Y		1		1400		Mvi(g)		LP74-11A-15

				91		992		2		D		1974		2		1				4		2585		0.534						1		1		50		Y		1		1260		Mvi(g)		LP74-11A-15

				92		992		2		D		1974		2		1				4		3911		0.808						1		1		80		Y		1		1245		Mvi(g)		LP74-11A-15

				93		992		1		D		1974		1		1				4		2207		0.456						1		3		100		Y		1		1295		Mvi(g)		LP74-11A-15

				94		992		1		D		1974		1		1				3		1220		0.252						1		4		95		Y		1		1345		Mvi(g)		LP74-11A-15

				95		992		2		D		1974		2		1				5		8567		1.770						1		1		70		Y		5		1230		OEm(lc)		LP74-11A-15		field verified

				96		992		2		D		1974		6		1				5		11006		2.274						2		3		45		Y		1		1345		OEm(lc)		LP74-11A-15		field verified

				97		992		1		D		1974		6		1				4		4482		0.926						2		3		90		Y		1		1325		OEm(lc)		LP74-11A-15		field verified

				98		992		1		D		1974		3		1				4		3127		0.646						2		1		115		Y		5		1220		OEm(lc)		LP74-11A-15

				99		992		1		D		1974		1		1				4		2473		0.511						2		1		80		P		3		500		OEm(lc)		LP74-11A-16		field verified

				100		992		1		D		1974		6		1				4		2710		0.560						8		3		55		P		5		515		OEm(lc)		LP74-11A-17

				101		992		6		P		1974		5		1		1		5		27476		5.677						5		2		50		I		4		500		OEm(lc)		LP74-11A-17		field verified

				102		992		1		P		1974		6		1				3		1476		0.305						1		1		25		P		4		205		Mm(1n)		LP74-11A-17

				103		992		1		P		1974		6		1				3		1074		0.222						2		2		70		P		4		1180		Mvi(g)		LP74-12A-14

				104		992		1		P		1974		1		1				3		624		0.129						2		2		70		P		4		1080		Mvi(g)		LP74-12A-14

				105		992		1		P		1974		2		1				2		455		0.094						2		2		95		P		4		930		OEm(lc)		LP74-12A-14

				106		992		1		P		1974		1		1		2		3		1152		0.238						2		1		90		P		4		885		OEm(lc)		LP74-12A-14		field verified

				107		992		1		P		1974		2		1				3		1534		0.317						2		2		70		P		4		685		OEm(lc)		LP74-12A-14

				108		992		1		P		1974		2		1				3		1980		0.409						2		1		60		P		4		1000		OEm(lc)		LP74-12A-14

				109		992		2		P		1974		1		1				5		5256		1.086						2		2		60		P		4		1090		OEm(lc)		LP74-12A-15

				110		992		1		P		1974		3		1				3		561		0.116						1		3		85		P		4		935		OEm(lc)		LP74-12A-15

				111		992		1		P		1974		3		1				3		644		0.133						2		2		90		P		4		640		OEm(lc)		LP74-12A-16

				112		992		2		Q		1974		2		1				5		8286		1.712						1		1		75		P		4		915		OEm(lc)		LP74-12A-17

				113		992		1		P		1974		6		1				4		4162		0.860						1		3		40		P		4		505		OEm(lc)		LP74-12A-17

				114		992		1		P		1974		6		1				3		503		0.104						2		1		60		P		4		630		Em(2sb)		LP74-13A-9

				115		992		2		Q		1974		6		1				5		12260		2.533						1		1		40		P		4		660		Em(2sb)		LP74-13A-9

				116		992		1		P		1974		2		1				3		1573		0.325						1		3		50		P		4		365		Em(2sb)		LP74-13A-9

				117		992		5		D		1974		5		1		2		3		1999		0.413						1		3		75		Y		4		495		Em(2sb)		LP74-13A-9

				118		992		1		P		1974		2		1				4		3054		0.631						1		3		45		P		4		510		Em(2sb)		LP74-13A-10

				119		992		2		D		1974		2		1				5		25531		5.275						1		1		80		Y		4		1300		Mvi(g)		LP74-13A-12		field verified

				120		992		5		Q		1974		5		1		6		5		11587		2.394						5		1		20		I		2		255		Mm(1n)		LP74-13A-17

				121		992		2		Q		1974		1		1				5		7381		1.525						1		1		40		P		5		345		Mm(1n)		LP74-14A-9

				122		992		1		D		1974		6		1				4		2347		0.485						8		3		20		Y		5		900		Em(2)		LP74-14A-20

				123		992		1		D		1974		6		1				3		1709		0.353						1		2		35		Y		1		600		OEm(lc)		LP74-14A-20

				124		992		1		D		1974		6		1		5		3		1418		0.293						8		3		50		N		5		1735		Mvi(sp)		LP74-14A-21

				125		992		1		D		1974		6		1		5		3		1186		0.245						8		3		55		N		5		1745		Mvi(sp)		LP74-14A-21

				126		992		1		D		1974		1		1				4		4995		1.032						1		3		90		Y		2		510		Em(1)		LP74-15A-15

				127		992		1		D		1974		2		1				4		2173		0.449						1		3		80		Y		5		535		Mvi(g)		LP74-15A-15

				128		992		5		Q		1974		5		1		2		5		62174		12.846						5		2		20		I		3		1205		Em(2)		LP74-15A-16

				129		992		1		D		1974		1		1				3		1597		0.330						1		1		60		P		3		800		Em(1)		LP74-15A-16

				130		992		1		D		1974		2		1				4		2647		0.547						1		3		20		Y		3		1000		Em(2)		LP74-15A-16

				131		992		6		P		1974		5		1		6		5		35980		7.434						5		2		15		I		4		210		Mm(1n)		LP74-16A-9

				132		992		1		D		1974		2		1				3		1012		0.209						1		3		75		Y		3		530		Em(1)		LP74-16A-15

				133		992		1		D		1974		2		1				3		1249		0.258						1		3		70		Y		3		530		Em(1)		LP74-16A-15

				134		992		1		D		1974		6		1				4		2018		0.417						1		2		75		Y		3		835		Ev(c)		LP74-16A-16

				135		992		2		P		1974		2		1		1		5		22274		4.602						1		1		60		Y		2		1110		Ev(c)		LP74-16A-16

				136		992		1		D		1974		2		1				3		1578		0.326						2		1		55		Y		2		990		Ev(c)		LP74-16A-16

				137		992		1		D		1974		2		1				3		1800		0.372						1		2		60		Y		2		675		Ev(c)		LP74-16A-16

				138		992		1		D		1974		1		1				5		5793		1.197						1		3		75		Y		2		505		Mvi(g)		LP74-16A-16

				139		992		1		D		1974		1		1				3		1210		0.250						2		1		45		Y		2		500		Em(1)		LP74-16A-16

				140		992		1		D		1974		2		1				4		2551		0.527						1		3		55		Y		2		75		OEm(lc)		LP74-16A-16

				141		992		1		P		1974		3		1				4		2159		0.446						1		3		55		Y		5		590		OEm(lc)		LP74-16A-16		field verified

				142		992		1		D		1974		3		1				4		2115		0.437						1		2		85		Y		5		630		OEm(lc)		LP74-16A-16		field verified

				143		992		1		D		1974		2		1				4		2028		0.419						1		3		60		Y		3		725		Em(2)		LP74-16A-16

				144		992		2		P		1974		2		1				5		9815		2.028						1		2		45		P		3		1215		Em(2)		LP74-16A-17

				145		992		1		D		1974		2		1				3		1012		0.209						1		3		35		Y		3		1140		Em(2)		LP74-16A-17

				146		992		1		D		1974		2		1				3		1292		0.267						1		2		30		Y		3		1190		Em(2)		LP74-16A-17

				147		992		1		D		1974		1		1				3		832		0.172						8		3		55		P		5		1210		Em(2)		LP74-16A-17

				148		992		1		D		1974		1		1				4		2623		0.542						8		4		45		P		5		1225		Em(2)		LP74-16A-17

				149		992		1		D		1974		1		1				3		1457		0.301						5		4		40		Y		3		1050		Em(2)		LP74-16A-17

				150		992		1		D		1974		5		1				3		1278		0.264						8		3		25		Y		3		1050		Qls		LP74-16A-17

				151		992		1		D		1974		2		1				3		803		0.166						1		3		80		Y		3		990		Em(1)		LP74-16A-17

				152		992		1		D		1974		2		1				3		857		0.177						1		4		90		Y		3		1000		Em(1)		LP74-16A-17

				153		992		1		D		1974		2		1				3		832		0.172						1		3		95		Y		3		990		Em(1)		LP74-16A-17

				154		992		1		D		1974		2		1				3		1738		0.359						1		4		75		Y		3		895		Em(1)		LP74-16A-17

				155		992		1		D		1974		5		1				3		963		0.199						8		3		25		Y		3		1005		Qls		LP74-16A-17

				156		992		1		D		1974		2		1				3		963		0.199						1		3		85		Y		3		715		Em(2)		LP74-17A-17

				157		992		1		D		1982		7		1				3		886		0.183						2		1		20		P		1		200		Qt		SWPC82-9-8-70

		22829		158		992		2		D		1982		2		1				4		4990		1.031						2		1		50		Y		5		1075		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		159		992		1		D		1982		2		1				4		2435		0.503						1		1		75		Y		5		1060		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		160		992		1		D		1982		3		1		2		4		2391		0.494						2		1		90		Y		5		1090		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		161		992		1		D		1982		3		1		2		3		1520		0.314						2		1		65		Y		5		1050		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		162		992		1		D		1982		3		1		2		3		944		0.195						1		1		80		Y		5		1010		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22797		163		992		1		D		1982		2		1				4		2948		0.609						2		1		60		Y		5		1260		Mvi(g)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22822		164		992		2		D		1982		3		1				5		9733		2.011						1		1		110		Y		5		980		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22822		165		992		2		D		1982		3		1				4		2681		0.554						2		3		75		Y		5		950		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22792		166		992		1		D		1982		1		1				4		2362		0.488						1		3		95		Y		1		650		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22818		167		992		2		D		1982		1		1				4		2023		0.418						1		3		45		Y		2		680		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22821		168		992		2		D		1982		1		1				4		3175		0.656						1		3		80		Y		1		1040		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22775		169		992		1		D		1982		1		1				4		2018		0.417						2		1		105		Y		1		630		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

		22775		170		992		1		D		1982		1		1				3		1041		0.215						2		1		75		Y		1		600		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

				171		992		1		D		1982		1		1		2		3		1689		0.349						2		3		130		Y		1		730		OEm(lc)		SWPC82-9-9-95

		22777		172		992		1		D		1982		1		1		2		4		4453		0.920						2		3		115		Y		1		960		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

				173		992		1		D		1982		1		1				4		2333		0.482						2		2		105		Y		1		760		OEm(lc)		SWPC82-9-9-97

		22766		174		992		1		D		1982		1		1				3		1810		0.374						2		2		75		Y		1		630		OEm(lc)		SWPC82-9-9-97		slide also identifed in Nature Conservancy study

		22758		175		992		2		D		1982		2		1				4		4327		0.894						2		1		60		Y		5		585		OEm(lc)		SWPC82-9-9-98		slide also identifed in Nature Conservancy study

				176		992		1		D		1982		2		1				4		2681		0.554						2		1		90		Y		3		535		OEm(lc)		SWPC82-9-9-99

				177		992		5		D		1982		4		1		5		3		803		0.166						4		1		35		Y		3		55		OEm(lc)		SWPC82-9-9-105

				178		992		5		D		1982		4		1		5		3		1041		0.215						4		1		45		Y		3		60		OEm(lc)		SWPC82-9-9-105

				179		992		1		D		1982		1		1				4		2909		0.601						2		3		75		Y		5		1275		Mvi(g)		SWPC82-12-10-260

				180		992		1		D		1982		1		1				3		1878		0.388						2		3		100		Y		1		1070		Mvi(g)		SWPC82-12-10-260

				181		992		1		D		1982		2		1				3		586		0.121						1		3		80		Y		2		1150		OEm(lc)		SWPC82-12-10-261

				182		992		1		D		1982		2		1				4		2217		0.458						2		3		90		Y		5		1290		Mvi(g)		SWPC82-12-10-261

				183		992		1		P		1982		1		1				4		2841		0.587						1		3		55		Y		2		990		OEm(lc)		SWPC82-12-10-261

		22802		184		992		2		D		1982		1		1				5		6950		1.436						1		1		70		Y		5		915		OEm(lc)		SWPC82-12-10-262		slide also identifed in Nature Conservancy study

				185		992		1		D		1982		2		1				3		741		0.153						1		3		90		Y		2		485		OEm(lc)		SWPC82-12-10-262

				186		992		1		D		1982		2		1				3		358		0.074						1		3		65		Y		5		500		OEm(lc)		SWPC82-12-10-263

		22778		187		992		1		D		1982		1		1				4		3446		0.712						2		1		95		P		5		380		OEm(lc)		SWPC82-12-10-264		slide also identifed in Nature Conservancy study

				188		992		2		D		1982		6		1				5		6476		1.338						1		1		35		Y		5		410		OEm(lc)		SWPC82-12-10-270

				189		992		1		D		1982		6		1				3		987		0.204						1		3		20		P		3		260		OEm(lc)		SWPC82-12-10-271

				190		992		2		D		1982		1		1				5		48772		10.077						1		1		65		Y		2		1380		Mvi(g)		SWPC82-12-11-309

				191		992		1		D		1982		1		1				5		13431		2.775						2		1		110		Y		5		1050		Mvi(g)		SWPC82-12-11-309

				192		992		1		D		1982		2		1				5		6016		1.243						1		1		55		Y		5		1025		Mvi(g)		SWPC82-12-11-309

				193		992		1		D		1982		1		1		2		5		6156		1.272						1		3		60		Y		5		1100		OEm(lc)		SWPC82-12-11-309

				194		992		2		D		1982		2		1				5		8242		1.703						2		3		60		Y		5		1145		OEm(lc)		SWPC82-12-11-309

				195		992		1		D		1982		1		1		2		4		4162		0.860						2		3		70		Y		5		1150		Mvi(g)		SWPC82-12-11-309		field verified

				196		992		1		D		1982		2		1				3		3659		0.756						6		4		45		Y		5		1165		Mvi(g)		SWPC82-12-11-309		field verified

				197		992		1		D		1982		2		1				4		4985		1.030						1		1		30		Y		5		1185		Mvi(g)		SWPC82-12-11-309		field verified

				198		992		1		D		1982		1		1				4		4966		1.026						2		2		65		Y		5		1185		Mvi(g)		SWPC82-12-11-309

				199		992		1		D		1982		1		1				4		3141		0.649						1		3		105		Y		5		770		OEm(lc)		SWPC82-12-11-310

				200		992		2		D		1982		1		1		2		3		1689		0.349						2		1		55		Y		5		740		OEm(lc)		SWPC82-12-11-310

				201		992		1		D		1982		1		1				4		3741		0.773						2		3		80		Y		1		725		OEm(lc)		SWPC82-12-11-310

				202		992		1		D		1982		1		1				5		6708		1.386						2		1		50		Y		5		740		OEm(lc)		SWPC82-12-11-310

				203		992		6		D		1982		5		1		1		5		64299		13.285						5		2		70		I		4		720		OEm(lc)		SWPC82-12-11-310

				204		992		1		D		1982		1		1		5		3		1171		0.242						8		1		75		P		1		480		Qls		SWPC82-12-11-310

				205		992		1		D		1982		1		1				3		799		0.165						8		3		30		N		1		560		OEm(lc)		SWPC82-12-11-310

				206		992		1		D		1982		1		1				4		2986		0.617						1		1		65		Y		5		720		OEm(lc)		SWPC82-12-11-310

				207		992		1		D		1982		1		1				3		1718		0.355						1		3		90		Y		1		695		OEm(lc)		SWPC82-12-11-310

				208		992		2		D		1982		3		1				5		12928		2.671						1		1		110		Y		5		845		OEm(lc)		SWPC82-12-11-310

				209		992		1		D		1982		1		1				4		3030		0.626						2		2		80		Y		1		1060		OEm(lc)		SWPC82-12-11-310

				210		992		1		D		1982		3		1				3		736		0.152						2		2		105		Y		1		910		OEm(lc)		SWPC82-12-11-310

				211		992		1		D		1982		1		1				3		968		0.200						2		2		110		Y		1		1080		OEm(lc)		SWPC82-12-11-310

				212		992		2		D		1982		3		1				5		14713		3.040						1		1		65		Y		2		871		OEm(lc)		SWPC82-12-11-310

				213		992		2		D		1982		1		1				4		3020		0.624						2		2		90		Y		1		945		OEm(lc)		SWPC82-12-11-311

				214		992		1		D		1982		1		1				4		2038		0.421						2		1		80		Y		1		740		OEm(lc)		SWPC82-12-11-311

				215		992		1		D		1982		1		1				4		2473		0.511						1		3		55		Y		1		660		OEm(lc)		SWPC82-12-11-311

				216		992		1		D		1982		1		1				4		2972		0.614						1		3		45		Y		2		890		OEm(lc)		SWPC82-12-11-312

				217		992		1		D		1982		1		1				3		1859		0.384						7		3		80		P		5		370		OEm(lc)		SWPC82-12-11-312

				218		992		1		D		1982		1		1		2		3		1147		0.237						2		2		45		P		1		1270		OEm(lc)		SWPC82-1-12-17

				219		992		2		D		1982		2		1				5		8426		1.741						1		1		65		Y		1		1235		OEm(lc)		SWPC82-1-12-17		field verified

				220		992		1		D		1982		1		1				4		2560		0.529						2		1		80		P		1		785		OEm(lc)		SWPC82-1-12-17		field verified

				221		992		1		D		1982		1		1				3		1791		0.370						1		3		95		Y		1		675		OEm(lc)		SWPC82-1-12-17

				222		992		1		D		1982		1		1				3		1849		0.382						2		4		90		P		1		645		OEm(lc)		SWPC82-1-12-17

				223		992		2		D		1982		1		1				5		7062		1.459						1		1		75		Y		1		1065		Mvi(g)		SWPC82-1-12-18

				224		992		1		D		1982		1		1				3		1331		0.275						2		2		70		P		1		785		OEm(lc)		SWPC82-1-12-18

				225		992		2		D		1982		3		1				5		8146		1.683						1		1		45		Y		5		1110		OEm(lc)		SWPC82-1-12-18		field verified

				226		992		1		D		1982		3		1				4		2343		0.484						2		1		45		Y		5		1095		OEm(lc)		SWPC82-1-12-18		field verified

				227		992		1		D		1982		6		1				4		3151		0.651						2		1		35		Y		5		1020		OEm(lc)		SWPC82-1-12-18		field verified

				228		992		1		D		1982		6		1				4		4864		1.005						1		3		45		Y		5		680		OEm(lc)		SWPC82-1-12-18

				229		992		1		D		1982		2		1				5		5426		1.121						1		3		110		Y		5		535		OEm(lc)		SWPC82-1-12-18

				230		992		2		D		1982		1		1				4		3572		0.738						2		1		55		Y		5		710		OEm(lc)		SWPC82-1-12-19

				231		992		1		D		1982		1		1				3		794		0.164						2		1		95		P		1		720		OEm(lc)		SWPC82-1-12-19

				232		992		1		D		1982		1		1		2		4		2647		0.547						2		2		45		Y		5		1130		Mvi(g)		SWPC82-1-12-19

				233		992		2		D		1982		1		1				5		7110		1.469						1		1		35		Y		5		550		OEm(lc)		SWPC82-1-12-20		field verified

				234		992		2		D		1982		1		1				5		7057		1.458						2		2		45		Y		2		290		Mm(1b)		SWPC82-1-12-28

				235		992		2		D		1982		1		1				4		2565		0.530						2		3		45		Y		5		205		Mm(1b)		SWPC82-1-12-28

				236		992		2		D		1982		1		1				4		3122		0.645						2		2		30		Y		5		215		Mm(1b)		SWPC82-1-12-28

				237		992		2		D		1982		2		1				5		7971		1.647						1		1		95		Y		4		1140		Mvi(g)		SWPC82-1-13-56

				238		992		1		D		1982		3		1				4		2101		0.434						2		1		45		P		5		420		Mm(1n)		SWPC82-1-13-59

				239		992		1		D		1982		6		1				4		3223		0.666						2		2		60		Y		5		460		OEm(ls)		SWPC82-14-14-130

				240		992		1		D		1982		1		1				3		1679		0.347						2		2		40		Y		5		345		OEm(lc)		SWPC82-14-14-131

				241		992		2		D		1982		2		1		1		5		7850		1.622						1		1		45		Y		5		555		Em(2sb)		SWPC82-14-14-131

				242		992		1		D		1982		1		1				4		2464		0.509						2		1		50		P		5		320		Mm(1n)		SWPC82-14-14-131

				243		992		1		D		1982		2		1				4		2575		0.532						2		1		40		P		1		520		Em(2sb)		SWPC82-13-14-215

				244		992		1		D		1982		1		1				3		862		0.178						1		4		70		Y		1		280		OEm(ls)		SWPC82-1-15-99

				245		992		1		D		1982		1		1				4		2618		0.541						2		1		55		Y		5		330		Mm(1b)		SWPC82-1-15-104

				246		992		1		D		1982		1		1				3		1592		0.329						2		3		30		Y		5		385		Mm(1n)		SWPC82-1-16-144

				247		992		1		D		1982		6		1				3		905		0.187						2		1		25		N		1		705		Mm(1b)		SWPC82-1-16-147

				248		992		6		P		1993		5		1		3		5		18527		3.828						4		1		20		I		4		140		Qt		SW93-2-8-106

		22795		249		992		1		D		1993		2		1				3		1321		0.273						2		1		55		Y		2		1180		OEm(lc)		SW93-2-9-133		slide also identifed in Nature Conservancy study

		22821		250		992		2		D		1993		6		1				5		9791		2.023						1		3		65		Y		2		895		OEm(lc)		SW93-2-9-133		slide also identifed in Nature Conservancy study

				251		992		1		P		1993		1		1				3		1133		0.234						2		1		50		P		2		1030		Mvi(g)		SW93-2-9-134

		22775		252		992		2		D		1993		2		1				5		10691		2.209						2		3		50		Y		5		875		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

		22775		253		992		1		D		1993		2		1				4		3799		0.785						2		1		40		Y		5		895		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

		22782		254		992		2		D		1993		1		1				4		3954		0.817						1		1		85		Y		4		780		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

				255		992		1		D		1993		1		1				2		469		0.097						1		3		85		Y		2		455		OEm(lc)		SW93-2-9-135

				256		992		1		D		1993		2		1				3		1999		0.413						1		3		110		Y		2		595		OEm(lc)		SW93-2-9-135

		22747		257		992		2		D		1993		3		1		2		5		6011		1.242						1		1		110		Y		4		670		OEm(lc)		SW93-2-9-139		slide also identifed in Nature Conservancy study

		22747		258		992		1		D		1993		3		1				4		2691		0.556						2		1		105		Y		4		600		OEm(lc)		SW93-2-9-139		slide also identifed in Nature Conservancy study

				259		992		1		D		1993		1		1				3		1718		0.355						5		2		70		P		5		1405		Mvi(g)		SW93-45-10-15

				260		992		1		D		1993		1		1				3		1176		0.243						1		3		80		Y		3		980		Mvi(g)		SW93-45-10-15

				261		992		1		D		1993		6		1				2		334		0.069						1		3		95		Y		3		725		OEm(lc)		SW93-45-10-16

		22829		262		992		1		D		1993		2		1				3		866		0.179						1		3		65		Y		3		725		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		263		992		2		D		1993		3		1				5		8484		1.753						1		1		60		Y		3		840		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		264		992		1		D		1993		3		1				3		1650		0.341						2		1		40		Y		3		915		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		265		992		1		D		1993		1		1				4		2323		0.480						5		4		60		Y		5		590		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

				266		992		1		P		1993		1		1				4		2570		0.531						2		1		55		P		3		565		OEm(lc)		SW93-45-10-16

				267		992		1		D		1993		6		1				3		847		0.175						1		3		35		P		3		400		OEm(lc)		SW93-45-10-16

				268		992		6		Q		1993		5		1		1		5		94016		19.425						5		2		60		I		4		645		OEm(lc)		SW93-45-10-16

		22789		269		992		1		D		1993		1		1				3		1360		0.281						1		2		45		P		3		485		OEm(lc)		SW93-45-10-17		slide also identifed in Nature Conservancy study

				270		992		1		D		1993		6		1				3		842		0.174						1		3		30		P		3		505		OEm(lc)		SW93-45-11-53

				271		992		1		D		1993		6		1				4		2110		0.436						1		2		65		P		2		560		OEm(lc)		SW93-45-11-54

				272		992		1		D		1993		3		1				4		4104		0.848						2		1		40		Y		5		730		OEm(lc)		SW93-45-11-54

				273		992		2		D		1993		1		1				4		3557		0.735						2		1		75		Y		5		655		OEm(lc)		SW93-45-11-54

				274		992		6		P		1993		5		1		2		5		25710		5.312						1		4		30		I		4		560		OEm(lc)		SW93-45-11-54

				275		992		1		D		1993		1		1				3		1365		0.282						1		3		65		Y		5		815		OEm(lc)		SW93-45-11-54

				276		992		1		D		1993		1		1				3		1375		0.284						2		3		75		P		2		810		OEm(lc)		SW93-45-11-54

				277		992		1		D		1993		1		1				3		586		0.121						1		3		85		P		1		745		OEm(lc)		SW93-45-12-88

				278		992		1		D		1993		1		1				4		3896		0.805						2		2		60		P		1		915		OEm(lc)		SW93-45-12-88

				279		992		1		D		1993		1		1				3		1113		0.230						1		2		65		P		5		850		OEm(lc)		SW93-45-12-88

				280		992		1		D		1993		1		1				3		1796		0.371						2		1		45		P		5		535		OEm(lc)		SW93-45-12-90

				281		992		6		P		1993		5		1				5		18435		3.809						5		2		50		I		4		485		Em(2sb)		SW93-19-13-70

				282		992		6		Q		1993		5		1		1		4		3746		0.774						5		2		65		I		4		380		Em(2sb)		SW93-19-13-70

				283		992		1		D		1993		2		1				2		339		0.070						1		3		50		Y		1		460		Em(2sb)		SW93-19-13-71

				284		992		1		D		1993		1		1				4		2130		0.440						2		2		80		I		5		980		Mvi(g)		SW93-19-13-71

				285		992		6		D		1993		5		1				5		36077		7.454						5		2		70		I		4		395		OEm(lc)		SW93-46-13-215

				286		992		1		Q		1993		2		1		5		5		6970		1.440						1		1		50		I		3		655		OEm(lc)		SW93-19-14-22		field verified

				287		992		6		P		1993		5		1		1		5		35099		7.252						5		2		50		I		4		445		Mm(1n)		SW93-19-14-23

				288		992		5		D		1993		5		1				4		2768		0.572						2		3		50		P		2		385		Mm(1b)		SW93-19-16-111

				289		992		1		Q		1993		6		1				4		4041		0.835						2		3		35		I		3		270		Mm(1n)		SW93-45-17-122

		22795		290		992		2		D		1999		2		1				5		8513		1.759						1		1		60		Y		2		1115		OEm(lc)		SWC99-15-17-239		slide also identifed in Nature Conservancy study

				291		992		1		D		1999		1		1				4		2275		0.470						5		2		65		N		5		460		Mm(1n)		SWC99-27-19-38

				292		992		2		D		1999		1		1		2		5		30119		6.223						2		3		90		Y		2		1225		Mvi(g)		SWC99-27-20-68		field verified

				293		992		1		D		1999		1		1				3		1123		0.232						1		3		130		P		2		935		OEm(lc)		SWC99-27-20-68

				294		992		1		D		1999		6		1				4		2391		0.494						2		2		60		P		5		600		OEm(lc)		SWC99-27-20-70

				295		992		5		D		1999		5		1		1		4		2425		0.501						1		1		120		P		2		345		OEm(lc)		SWC99-27-20-72

		22799		296		992		1		D		1999		6		1				4		2928		0.605						2		2		75		P		5		590		OEm(lc)		SWC99-27-20-73

				297		992		2		D		1999		1		1				5		7018		1.450						1		1		65		Y		1		760		Mvi(g)		SWC99-27-21-103

				298		992		2		D		1999		2		1				5		17758		3.669						1		1		75		Y		5		740		OEm(ls)		SWC99-27-21-103

				299		992		1		D		1999		2		1				4		3751		0.775						2		1		80		Y		5		730		OEm(ls)		SWC99-27-21-103

				300		992		1		D		1999		2		1				3		1346		0.278						2		1		115		Y		5		735		OEm(ls)		SWC99-27-21-103

				301		992		2		D		1999		2		1				4		4884		1.009						1		1		80		Y		1		1035		Mvi(g)		SWC99-27-21-104

				302		992		1		D		1999		2		1				4		4540		0.938						1		1		60		Y		1		750		OEm(lc)		SWC99-27-21-104

				303		992		1		D		1999		2		1				4		3886		0.803						2		1		65		P		5		1250		Mvi(g)		SWC99-27-21-105		field verified

				304		992		1		D		1999		2		1				4		2870		0.593						2		1		70		P		2		1095		OEm(lc)		SWC99-27-21-105

				305		992		1		D		1999		2		1				4		2057		0.425						2		1		45		P		5		955		OEm(lc)		SWC99-27-21-105

				306		992		1		D		1999		2		1				3		678		0.140						1		3		80		P		5		755		OEm(lc)		SWC99-27-21-105		field verified

				307		992		2		Q		1999		3		1				5		9970		2.060						1		1		70		P		5		370		Mm(1n)		SWC99-27-21-106

				308		992		1		P		1999		6		1				3		1045		0.216						2		2		40		P		2		405		OEm(lc)		SWC99-27-21-107

				309		992		6		Q		1999		5		1				5		124857		25.797						5		2		25		I		4		230		OEm(lc)		SWC99-27-21-108

				310		992		2		D		1999		6		1				4		3765		0.778						1		1		45		Y		5		425		OEm(lc)		SWC99-27-22-141

				311		992		2		D		1999		1		1				5		11122		2.298						1		1		55		Y		5		415		OEm(ls)		SWC99-27-22-141

				312		992		2		D		1999		3		1		2		5		13634		2.817						1		1		80		Y		5		870		OEm(ls)		SWC99-27-22-141

				313		992		1		D		1999		3		1				3		1026		0.212						1		3		100		P		1		520		Em(2sb)		SWC99-27-22-141

				314		992		1		P		1999		1		1				3		586		0.121						2		2		35		I		5		550		OEm(ls)		SWC99-27-22-142

				315		992		1		D		1999		1		1				3		1825		0.377						2		2		65		I		5		435		OEm(lc)		SWC99-27-22-143

				316		992		2		P		1999		1		1				5		5096		1.053						1		1		55		P		5		380		Mm(1n)		SWC99-27-22-148

				317		992		2		Q		1999		1		1				4		4051		0.837						1		1		50		P		5		385		Mm(1n)		SWC99-27-22-148

				318		992		1		D		1999		6		1				4		2333		0.482						2		1		45		Y		1		315		OEm(lc)		SWC99-27-22-152

				319		992		1		P		1999		3		1				5		6776		1.400						2		1		65		P		3		775		Mm(1b)		SWC99-27-23-184		field verified

				320		992		2		D		1999		2		1				4		4269		0.882						1		1		40		Y		3		810		Ev(c)		SWC99-27-24-226

		A1





definitions

		LSI_UNIQID		Slide_id		Source_idno		Lsi_process		Certainty		Id_date		Ls_size		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Source_IDNO		Delivery		Landuse		Init_elev		Photo_num

																										991 = Priority 1

		CALCULATED		up to 5 integers		CALCULATED		1 = shallow-rapid		D = definite:  originator of landslide information is certain that this is a landslide		First year of landslide identification		Approximate size at ID_Date		Next year of landslide identification, if slide has changed size or shape		Approximate size at ID2_Date		1 = inner gorge		1 = concave, convergent		percent slope at the failure location		992 = Priority 2		Y = yes, delivery occurred		1 = clearcut  (timber 0-5 yrs)		elevation (in feet) of the landslide initiation site		the full photo number the slide was identified on

		IN THE		Put the same		IN THE		2 = debris flow		P = probable:  originator of landslide information is almost certain that this is a landslide		use photo year or best estimate		1 = very small				(see LS_Size for values)		2 = bedrock hollow		2 = concave-planar				993 = Priority 3		N = no, delivery did not occur		2 = young stands  (timber 5-15 yrs)

		ENTRY		number on both the		ENTRY		3 = debris avalanche		Q = questionable:  originator of landslide information is not certain that this is a landslide, but is including it for completeness of the inventory.		of landslide age.		2 = small		4 digit year, e.g. 1996				3 = avalanche chute		3 = planar		integer				P = probably sediment delivered		3 = submature timber (15-50 years)		integer		12 characters

		PROCESS		map and spreadsheet		PROCESS		4 = deep-seated				4 digit year, e.g. 1996		3 = medium						4 = terrace face		4 = planar-convex						I =  indeterminate		4 = mature timber (>50 years)

								5 = shallow, sporadic deep-seated						4 = large						5 = headwall		5 = convex, divergent								5 = road

								6 = large, persistent deep-seated						5 = very large						6 = rock outcrop										6 = partial cut

								7 = earth flow												7 = other										7 = yarding

								8 = rock topple						very small:    (1-100 square yards)						8 = deep seated										8 = alpine

								9 = snow avalanche						small:  (101-500 square yards)						9 = stream influenced										9 = other-e.g., housing, agriculture

														medium:  (501-2000 square yards)

														large: (2001-5000 square yards)

														very large:   (greater than 5000 square yards)

		REQUIRED DATA COLLECTION

		ALL OTHER FIELDS ARE OPTIONAL





calculations

		Acres of Landsliding						WAU Size

		419234						acres		41610

								mi2		65

		geologic unit		Acres

		Landslide deposits		1266				33971		total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597

		Shoalwater Bay Fm		1143

		Cliff Point Siltstone		1292

		Megler Sandstone		591

		Crescent Fm		407

		WAUs		Landslides (n)		Years		Study Area Acreage		Rate (n/ac-WAU/yr)

		Lower Naselle		319		36		33,971		2.6x10-4

		Nookachamps		62		39		46,612		0.34x10-5

		Clear–Dan–Lime Creeks		11		39		6,983		4.0 x 10-5

		Lower Finney and Miller Creek Valley		361		39		20,900		4.4x10-4

		Jackman Creek - Corkindale		300		38		16,000		5x10-4





plots

		Landslide Process		# of slides				Area in Acres

		shallow-rapid		214				112

		debris flow		65				116

		shallow, sporadic 
deep-seated		18				31

		large, persistent 
deep-seated		22				1317

		Landslide Size		# of slides

		small (101-500 yd2)		10

		medium (501-2000 yd2)		113

		large (2001-5000 yd2)		115

		very large (> 5000 yd2)		81

		Associated Landform		# of slides

		inner gorge		146

		bedrock hollow		118

		headwall		25

		deep-seated		12

		terrace face		7

		stream influenced		5

		other		4

		rock outcrop		2

		Slope Shape		# of slides

		concave, converent		134

		concave-planar		68

		planar		100

		planar-convex		15

		convex, divergent		2

		Gradient		# of slides

		0 – 10		0

		11 – 20		13

		21 – 30		20

		31 – 40		31

		41 – 50		52

		51 – 60		45

		61 – 70		48

		71 – 80		42

		81 – 90		29

		91 – 100		15

		101 – 110		16

		111 – 120		4

		121 – 130		4

		Delivery		# of slides

		yes, delivery occurred		202

		probably sediment delivered		76

		no, delivery did not occur		29

		indeterminant		12

		Landuse		# of slides

		road				118

		clearcut (timber 0 to 5 yrs)				69

		mature timber (> 50 yrs)				47

		young stands (timber 5 to 15 yrs)				44

		submature timber (15 to 50 yrs)				39

		partial cut				1

		yarding				1

		Initiation Elevation		# of slides

		0-100'		7

		101-200'		5

		201-300'		20

		301-400'		22

		401-500'		30

		501-600'		39

		601-700'		25

		701-800'		33

		801-900'		25

		901-1000'		27

		1001-1100'		28

		1101-1200'		21

		1201-1300'		22

		1301-1400'		10

		1401-1500'		2

		1501-1600'		1

		1601-1700'		0

		1701-1800'		2

		geologic unit		# of slides

		Lincoln Creek Fm		191

		Invasive Columbia River 
Basalt Flows		41

		Megler Sandstone		20

		Eocene Siltstone & Sandstone		19

		Astoria Fm - Naselle Unit		16

		Shoalwater Bay Fm		11

		Astoria Fm - Bald Ridge Unit		9

		Crescent Fm		5

		Terrace deposits		4

		Landslide deposits		3

		geologic unit		Gunit Acres

		Landslide deposits		1266

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597		Acres (all Qls)

		Shoalwater Bay Fm		1143		0.7

		Eocene Siltstone & Sandstone		1292		21.2		Acres (large deep-seated)		Acres (Qls w/o large deep-seated)		% of total qls area originating from given geologic unit		% of area of deep-seated qls originating from given geologic unit		% of qls area (minus deep-seated) originating from given geologic unit		percent of total study area underlain by geologic unit		ratio (>1 = more landslides per area; <1 = less landslides per area

		Megler Sandstone		591		51.8		0		0.7		0.04		0.00		0.27		3.73		0.07

		Crescent Fm		407		7.35		20.5		0.7		1.35		1.33		0.27		4.55		0.06

		Totals (acres)		33971 *		98.411		0		51.8		3.29		0.00		20.26		5.54		3.65

		* total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)				1119.8		0		7.35		0.47		0.00		2.87		6.79		0.42

		Astoria Fm Grouped		12245		11		88.9		9.511		6.25		0.89		3.72		29.25		0.13

		ARRANGED FOR GRAPHING				231.8		975		144.8		71.15		7.17		56.63		40.03		1.41

		Geologic Unit		percent of landslide area (not including deep-seated slides) originating from given geologic unit		25.3		4.57		6.43		0.70		0.40		2.51		3.36		0.75

		Terrace deposits		0.27		6.6		211.2		20.6		14.73		16.35		8.06		3.80		2.12

		Landslide deposits		0.27		1573.96		18.1		7.2		1.61		3.06		2.82		1.74		1.62

		Astoria Fm – Naselle Unit		3.72				0		6.6		0.42		0.00		2.58		1.20		2.15

		Astoria Fm – Bald Hills Unit		2.87		105.761		1318.27		255.691		100.00		29.20		100.00		100.00

		Shoalwater Bay Siltstone		2.51

		Lincoln Creek Fm		56.63		percent of total study area underlain by geologic unit		88.9		16.861		6.72		5.65		6.59		36.04		0.18				This makes bald hills member look like a bad actor b/c if it is grouped with the naselle member than the severity index drops way off.

		Megler Sandstone		2.38		4.55

		Eocene Siltstone & Sandstone		8.06		3.73

		Crescent Fm		2.58		29.25

		Invasive Columbia River Basalt Flows		20.26		6.79

						3.36

						40.03

						1.74

						3.80

						1.20

						5.54

		Average Slope Failure Angle by Geologic Unit

		Geologic Unit		average failure slope (%)

		Terrace deposits

		Landslide deposits

		Astoria Fm. – 
Naselle Unit

		Eocene Siltstone & Sandstone

		Astoria Fm. – 
Bald Ridge Unit

		Shoalwater Bay Siltstone

		Crescent Fm.				31

		Megler Sandstone				41

		Lincoln Creek Fm.				41

		Invasive Columbia
River Baslat flows				41

						42

						56

						58

						67

						68

						70

		Mass Wasting Map Unit		MWMU1		MWMU2		MWMU3		MWMU4		MWMU5		MWMU6		MWMU7		WAU

		Area of MWMU (acres)		1102.5		557.2		228.2		46.3		1305.6		29481.4		5863.0		38584.1

		Number of 'Delivering' 
Landslides		115		90		28		5		6		32		1		277

		Frequency of Delivery 
(No. of delivering landslides)/
(MWMU Area/36 years)		2897		4487		3408		3000		128		30		5		200

		Area of 'Delivering' Landslides
(acres)		93.1		82.7		27.9		1.1		6.9		21.8		0.2		233.8

		Susceptibility Factor 
(area of delivering landslides)/
(MWMUArea/39 years)		2346		4123		3396		660		30		21		1		164

		Susceptibility Compilation Chart to date

		Watershed		Gorges, headwalls, hollows		Inner gorges		Bedrock Hollows		Convergent hadwalls		Superimposed on relict landslides		Cliff-dominated slopes		Lower hazard hills		Incised river		Glacial Outwash terraces		Marine terraces		Valley floors		WAU or study area

		Lower Calawah Valley (Lingley, 2004)		404												24		405						37		68

		Jackman Corkindale (Lingley, 2004)		1167								1217		213		24				35						461

		Jackman Corkindale (Lingley, 2004)		1142												10				19

		Nookachamps   (Wegmann, 2004)				273		173		384										31						11

		Lime and Dan Creeks (Wegmann, 2004)		119																						4

		Finney Miller (Lingley, 2004)		1306		376						356		510		1				567						224

		Finney Miller (Lingley, 2004)										383		414						408

		West Fork Teanaway (Powell, in progress)																		978

		Lower Naselle (this study)				4123		2346		3396		30				21						660		1		164

		Averages		828		1591		1260		1890		497		379		16		405		212		660		19		155

		Size in Acres		Number of Landslides

		0 – 
0.19		48

		0.2 – 
0.49		99

		0.5 – 
0.99		82

		1.0 – 
4.99		66

		5.0 – 
9.99		10

		10.0 – 
49.9		10

		50 – 
806		4

		Landsldie Process		Acres of Delivery

		shallow-rapid		95

		debris flow		116

		shallow, sporadic 
deep-seated		12

		large, persistent 
deep-seated		0

		Landsldie Process		mean slope gradient for failures

		shallow-rapid		66

		debris flow		65.6

		shallow, sporadic 
deep-seated		56.8

		large, persistent 
deep-seated		45.9

		Mass Wasting Map 
Unit		Number of 
Delivering 
Landslides		Total Landslides		Area of Delivering 
Shallow Rapid Failures 
(acres)		Area of All Shallow 
Rapid Failures 
(acres)		Area of Delivering 
Deep-Seated Failures 
(acres)		Area of All Deep-
Seated Failures 
(acres)		Total Area of All 
Failures (acres)

		1		115		123		93.1		95.2		0.0		0.0		95.2

		2		90		91		77.5		79.0		5.2		5.2		84.2

		3		28		29		27.9		28.2		0.0		0.0		28.2

		4		5		5		0.7		0.7		0.4		0.4		1.1

		5		6		30		0.5		0.5		6.4		1338.8		1339.3

		6		32		40		21.8		23.4		0.0		3.5		26.9

		7		1		1		0.2		0.2		0.0		0.0		0.2

		Total		277		319		221.7		227.1		12.1		1347.9		1575.0





plots

		shallow-rapid

		debris flow

		shallow, sporadic 
deep-seated

		large, persistent 
deep-seated



# of slides

Landslide Process

Number of Slides (n=319)

Landslide Process

214

65

18

22



		small (101-500 yd2)

		medium (501-2000 yd2)

		large (2001-5000 yd2)

		very large (> 5000 yd2)



# of slides

Landslide Size

Number of Slides (n=319)

Size of Landslides

10

113

115

81



		inner gorge

		bedrock hollow

		headwall

		deep-seated

		terrace face

		stream influenced

		other

		rock outcrop



# of slides

Landform

Number of Slides (n = 319)

146

118

25

12

7

5

4

2



		concave, converent

		concave-planar

		planar

		planar-convex

		convex, divergent



# of slides

Slope Shape

Number of Slides (n = 319)

134

68

100

15

2



		0 – 10

		11 – 20

		21 – 30

		31 – 40

		41 – 50

		51 – 60

		61 – 70

		71 – 80

		81 – 90

		91 – 100

		101 – 110

		111 – 120

		121 – 130



# of slides

slope (percent)

Number of Slides (n = 319)

0

13

20

31

52

45

48

42

29

15

16

4

4



		0

		0

		0

		0



# of slides

Delivery Catagory

Number of Slides ( n = 319)

Sediment Delivery to Surface Waters



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Landuse Associated with Slide

Number of Slides (n = 319)



		0-100'

		101-200'

		201-300'

		301-400'

		401-500'

		501-600'

		601-700'

		701-800'

		801-900'

		901-1000'

		1001-1100'

		1101-1200'

		1201-1300'

		1301-1400'

		1401-1500'

		1501-1600'

		1601-1700'



Elevation (feet)

Number of Slides (n = 319)

Slide Initiation Elevation

7

5

20

22

30

39

25

33

25

27

28

21

22

10

2

1

0



		Lincoln Creek Fm

		Invasive Columbia River 
Basalt Flows

		Megler Sandstone

		Eocene Siltstone & Sandstone

		Astoria Fm - Naselle Unit

		Shoalwater Bay Fm

		Astoria Fm - Bald Ridge Unit

		Crescent Fm

		Terrace deposits

		Landslide deposits



Geologic Unit

Number of Slides (n = 319)

191

41

20

19

16

11

9

5

4

3



		Terrace deposits		Terrace deposits

		Landslide deposits		Landslide deposits

		Astoria Fm – Naselle Unit		Astoria Fm – Naselle Unit

		Astoria Fm – Bald Hills Unit		Astoria Fm – Bald Hills Unit

		Shoalwater Bay Siltstone		Shoalwater Bay Siltstone

		Lincoln Creek Fm		Lincoln Creek Fm

		Megler Sandstone		Megler Sandstone

		Eocene Siltstone & Sandstone		Eocene Siltstone & Sandstone

		Crescent Fm		Crescent Fm

		Invasive Columbia River Basalt Flows		Invasive Columbia River Basalt Flows



percent of landslide area (not including deep-seated slides) originating from given geologic unit

percent of total study area underlain by geologic unit

%

0.2737679465

4.5538841953

0.2737679465

3.7267080745

3.7197241983

29.2514203291

2.8745634379

6.7940302022

2.5147541368

3.3646345412

56.630855212

40.0253157105

2.38

1.74

8.0565995674

3.8032439434

2.5812406381

1.1980807159

20.2588280385

5.5429631156
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		Invasive Columbia
River Baslat flows



Geologic Unit

Slope Angle (%)

31

41

41

41

42

56

58

67

68

70



		0 – 
0.19

		0.2 – 
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0.99

		1.0 – 
4.99

		5.0 – 
9.99

		10.0 – 
49.9

		50 – 
806



Number of Landslides

Size in Acres

Number of Landslides (n=319)

48

99

82

66

10

10

4
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deep-seated



Area in Acres

Landslide Process

Area in Acres

112

116

31

1317
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deep-seated
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Acres of Delivery

Landslide Process

Area of Delivering Landslides (Acres)

95

116

12
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mean slope gradient for failures

Landslide Process

Mean Landslide Slope

66

65.6

56.8

45.9
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		Lincoln Creek Fm

		Invasive Columbia River 
Basalt Flows

		Megler Sandstone

		Eocene Siltstone & Sandstone

		Astoria Fm - Naselle Unit

		Shoalwater Bay Siltstone
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		Terrace deposits

		Landslide deposits



Geologic Unit
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lsi_data

		LSI_UNIQID		Slide_id		SOURCE_IDNO		Lsi_process		Certainty		Id_date		MWMU		ADDING TOOL		Secondary MWMU		Ls_size		Ls_size_yd2		Ls_size_ac		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Delivery		Landuse		Init_elev		slide_gunit		Photo_num		notes

				1		992		1		D		1963		2		1				2		281		0.058						9		3		50		Y		2		220		OEm(lc)		SW63-9-20

		22813		2		992		1		D		1963		1		1				4		2594		0.536		1974		4		1		1		50		Y		1		1480		Mvi(g)		SW63-10-15		slide also identifed in Nature Conservancy study

		22809		3		992		1		D		1963		1		1		2		3		2081		0.430		1974		4		1		1		85		Y		5		1205		Mvi(g)		SW63-10-15		slide also identifed in Nature Conservancy study

				4		992		1		D		1963		6		1		2		3		1592		0.329						1		3		55		Y		5		1205		Mvi(g)		SW63-10-15

		22823		5		992		2		D		1963		1		1				5		7986		1.650		1974				1		1		100		Y		5		1110		OEm(lc)		SW63-10-15		slide also identifed in Nature Conservancy study

				6		992		5		P		1963		2		1				5		6098		1.260						9		2		70		P		6		625		OEm(lc)		SW63-10-16

				7		992		1		D		1963		6		1				2		499		0.103						9		2		85		P		4		555		OEm(lc)		SW63-10-16

				8		992		1		P		1963		1		1				3		924		0.191						2		1		75		I		4		540		OEm(lc)		SW63-10-17

				9		992		2		D		1963		1		1				5		11703		2.418						1		1		60		Y		5		420		OEm(lc)		SW63-10-18

				10		992		1		D		1963		6		1				4		3596		0.743						2		1		35		Y		5		300		OEm(lc)		SW63-10-18

				11		992		1		D		1963		1		1				3		1558		0.322		1974		3		2		2		60		P		2		245		OEm(lc)		SW63-10-19

				12		992		1		D		1963		2		1				3		944		0.195		1974		3		1		3		35		Y		2		325		OEm(lc)		SW63-10-19

				13		992		6		Q		1963		5		1		2		5		33246		6.869						5		2		35		I		4		385		OEm(lc)		SW63-10-19

				14		992		1		D		1963		2		1				3		1263		0.261		1974		3		1		3		130		Y		2		270		OEm(lc)		SW63-10-19

				15		992		5		D		1963		6		1				4		3504		0.724						9		3		60		I		5		170		OEm(lc)		SW63-10-19

				16		992		1		D		1963		1		1				3		1239		0.256						2		1		125		P		2		680		OEm(lc)		SW63-10-20

				17		992		1		D		1963		3		1				3		1558		0.322						2		1		50		P		2		600		OEm(lc)		SW63-10-20

		18899		18		992		6		P		1963		5		1		2		5		348274		71.957						5		1		25		N		4		125		Mm(1n)		SW63-11-23		slide mapped by Wells, 1989

				19		992		5		D		1963		6		1		2		5		8325		1.720						6		1		20		N		5		195		Mm(1b)		SW63-12-23		SR 101 Roadcut failure

		18912		20		992		6		P		1963		5		1		2		5		410627		84.840						5		2		25		N		4		430		OEm(lc) & Mm(1n)		SW63-13-20		slide mapped by Wells, 1989

		18895		21		992		6		D		1963		5		1				5		3902753		806.351						5		2		20		N		4		1325		OEm(lc)		SW63-14-20		slide mapped by Wells, 1989; field verified

				22		992		1		P		1963		6		1		1		3		1457		0.301						2		1		45		P		2		650		Mm(1b)		SW63-15-11

				23		992		5		P		1963		6		1				4		4922		1.017						9		2		40		I		4		370		MM(1n)		SW63-15-11

				24		992		5		D		1996		2		1		6		4		3596		0.743		1993		4		1		2		40		Y		3		1065		Em(2)		SWH-96

				25		992		6		D		1963		5		1		2		5		130219		26.905						5		2		25		I		4		1250		Em(2)		SW63-15-17

				26		992		5		D		1963		2		1				4		3615		0.747		1974		4		1		1		45		Y		3		730		Em(2)		SW63-15-17		field verified

				27		992		6		P		1963		5		1		2		5		162260		33.525						5		2		25		I		4		915		Em(2)		SW63-15-17		field verified

				28		992		1		D		1963		2		1		6		3		1820		0.376						7		4		40		Y		1		1130		Em(2)		SW63-15-17		failing off of spur ridge on convex portion of ridge; could have resulted from yarding scar?

		18923		29		992		6		D		1963		5		1		2		5		605978		125.202						5		2		35		I		4		1525		Em(2)		SW63-16-18		slide mapped by Wells, 1989

				30		992		6		D		1963		5		1		2		5		123787		25.576						5		2		25		I		4		875		Em(2)		SW63-17-15

				31		992		6		D		1963		5		1		1		5		87894		18.160						5		2		40		I		4		860		Em(1)		SW63-17-15

				32		992		1		D		1963		1		1				3		1205		0.249						2		1		45		Y		1		845		Em(1)		SW63-17-15

				33		992		1		D		1963		1		1		6		3		697		0.144						8		3		50		N		1		970		Em(1)		SW63-17-15

				34		992		1		D		1963		1		1		6		3		682		0.141						8		3		40		N		1		1000		Em(1)		SW63-17-15

				35		992		5		D		1963		2		1				4		3490		0.721						1		3		85		Y		1		890		Em(2)		SW63-17-15

				36		992		1		D		1963		6		1				4		2125		0.439						2		1		80		Y		3		690		Em(1)		SW63-17-15

				37		992		1		D		1963		2		1				4		4922		1.017						2		1		60		P		2		1005		Em(1)		SW63-17-16

				38		992		5		D		1963		2		1				4		2715		0.561		1993		4		1		3		60		Y		1		765		Em(1)		SW63-17-16

				39		992		1		D		1963		2		1				3		528		0.109						1		1		60		Y		1		765		Em(1)		SW63-17-16

				40		992		1		D		1963		2		1		1		3		1273		0.263		1999		3		1		1		90		Y		1		855		Em(1)		SW63-17-16

				41		992		5		D		1963		2		1				5		5610		1.159						1		4		65		Y		1		945		Em(1)		SW63-17-16

				42		992		1		D		1963		2		1				2		765		0.158						1		1		65		Y		1		1010		Em(1)		SW63-17-16

				43		992		1		D		1963		2		1				3		1868		0.386						1		3		65		Y		1		330		OEm(lc)		LP74-9A-22

		22772		44		992		1		D		1974		1		1				3		1718		0.355						1		5		80		Y		2		435		OEm(lc)		LP74-9A-22		slide also identifed in Nature Conservancy study

		22770		45		992		1		D		1974		2		1		1		3		1433		0.296						1		3		100		Y		2		60		OEm(lc)		LP74-9A-22		slide also identifed in Nature Conservancy study

				46		992		1		D		1974		4		1				3		915		0.189						4		3		30		Y		2		295		OEm(lc)		LP74-9A-29

				47		992		2		D		1974		1		1				4		3974		0.821						2		1		50		Y		5		290		OEm(lc)		LP74-9A-29

				48		992		2		D		1974		1		1				4		3010		0.622						1		1		70		Y		5		225		OEm(lc)		LP74-9A-29

				49		992		1		D		1974		6		1				2		266		0.055						2		1		45		I		2		45		OEm(lc)		LP74-9A-29

				50		992		5		D		1974		4		1		5		2		208		0.043						4		3		20		Y		2		45		OEm(lc)		LP74-9A-29

				51		992		6		P		1974		5		1				5		81006		16.737						4		2		45		I		4		265		Qt		LP74-9A-29

				52		992		1		D		1974		4		1		2		4		2280		0.471		1999		4		4		1		40		Y		2		80		Qt		LP74-9A-29

				53		992		2		D		1974		3		1				4		4811		0.994						1		1		85		Y		1		1220		OEm(lc)		LP74-10A-16

				54		992		1		D		1974		3		1				3		1370		0.283						2		1		20		N		5		1330		OEm(lc)		LP74-10A-16

				55		992		1		D		1974		2		1				3		813		0.168						2		3		65		Y		1		1190		OEm(lc)		LP74-10A-16

				56		992		2		D		1974		2		1				4		3010		0.622						1		1		70		Y		1		1350		OEm(lc)		LP74-10A-16

				57		992		1		D		1974		2		1				3		895		0.185						7		3		75		Y		5		1130		OEm(lc)		LP74-10A-16

				58		992		1		D		1974		3		1				5		7710		1.593						2		1		65		Y		5		1340		Mvi(g)		LP74-10A-16

		22812		59		992		1		D		1974		2		1				3		1921		0.397						2		1		50		Y		5		1235		Mvi(g)		LP74-10A-16		slide also identifed in Nature Conservancy study

				60		992		1		D		1974		1		1				2		440		0.091						1		2		65		Y		1		875		OEm(lc)		LP74-10A-17

		22827		61		992		2		D		1974		1		1				5		9220		1.905						1		2		110		Y		1		960		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22802		62		992		2		D		1974		1		1				5		5213		1.077						2		1		90		Y		1		870		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22808		63		992		1		D		1974		1		1				3		1723		0.356						1		3		70		Y		1		825		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

				64		992		1		D		1974		2		1				3		842		0.174						1		3		110		P		1		1030		OEm(lc)		LP74-10A-17

		22806		65		992		2		D		1974		1		1				4		3993		0.825		1999		4		1		3		105		Y		5		1145		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22803		66		992		2		D		1974		1		1				5		5755		1.189		1982		4		1		1		30		Y		1		1030		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

				67		992		1		P		1974		1		1				4		3436		0.710						2		1		45		Y		5		360		OEm(lc)		LP74-10A-18

				68		992		1		P		1974		1		1				4		2860		0.591						2		1		40		P		5		435		OEm(lc)		LP74-10A-18

				69		992		1		D		1974		2		1				4		4903		1.013						1		4		50		Y		5		415		OEm(lc)		LP74-10A-18

				70		992		1		D		1974		2		1				3		1946		0.402						1		1		75		Y		5		465		OEm(lc)		LP74-10A-18

		22801		71		992		1		D		1974		2		1				4		3746		0.774						1		4		60		Y		5		890		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

				72		992		6		P		1974		5		1		2		4		4719		0.975						1		1		65		I		4		725		OEm(lc)		LP74-10A-18

				73		992		1		D		1974		1		1				4		3359		0.694						1		3		85		Y		5		505		OEm(lc)		LP74-10A-18

		22828		74		992		1		D		1974		1		1				4		3756		0.776						1		3		70		Y		5		515		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

		22823		75		992		1		D		1974		2		1		1		5		32844		6.786						1		2		90		Y		5		555		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

		22823		76		992		1		D		1974		2		1		1		5		33222		6.864						1		2		80		Y		5		560		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

				78		992		1		D		1974		1		1				4		3398		0.702						2		1		60		P		5		480		OEm(lc)		LP74-10A-18

				79		992		1		D		1974		1		1				5		6892		1.424						2		1		15		Y		5		645		OEm(lc)		LP74-10A-18

				80		992		1		D		1974		1		1				4		2681		0.554						2		1		45		Y		5		595		OEm(lc)		LP74-10A-18

				81		992		2		D		1974		1		1				5		18827		3.890						1		2		65		Y		5		640		OEm(lc)		LP74-10A-18

				82		992		1		D		1974		1		1				4		4143		0.856						5		5		70		Y		5		500		OEm(lc)		LP74-10A-18

				83		992		1		D		1974		1		1				3		842		0.174						1		3		100		Y		5		540		OEm(lc)		LP74-10A-18

				84		992		1		D		1974		1		1				4		2473		0.511						1		3		85		Y		5		500		OEm(lc)		LP74-10A-18

				85		992		1		D		1974		1		1				3		1234		0.255						1		3		30		Y		5		240		OEm(lc)		LP74-10A-19

				86		992		1		D		1974		1		1		2		3		1888		0.390						2		4		105		P		7		415		OEm(lc)		LP74-10A-24

				87		992		5		P		1974		5		1		1		5		23953		4.949						7		3		90		P		5		205		OEm(lc)		LP74-10A-25

				88		992		2		D		1974		2		1				5		9714		2.007						2		2		70		Y		5		1395		Mvi(g)		LP74-11A-15

				89		992		1		D		1974		2		1				4		4153		0.858						2		1		70		Y		1		1160		Mvi(g)		LP74-11A-15

				90		992		1		D		1974		6		1				5		7531		1.556						2		1		55		Y		1		1400		Mvi(g)		LP74-11A-15

				91		992		2		D		1974		2		1				4		2585		0.534						1		1		50		Y		1		1260		Mvi(g)		LP74-11A-15

				92		992		2		D		1974		2		1				4		3911		0.808						1		1		80		Y		1		1245		Mvi(g)		LP74-11A-15

				93		992		1		D		1974		1		1				4		2207		0.456						1		3		100		Y		1		1295		Mvi(g)		LP74-11A-15

				94		992		1		D		1974		1		1				3		1220		0.252						1		4		95		Y		1		1345		Mvi(g)		LP74-11A-15

				95		992		2		D		1974		2		1				5		8567		1.770						1		1		70		Y		5		1230		OEm(lc)		LP74-11A-15		field verified

				96		992		2		D		1974		6		1				5		11006		2.274						2		3		45		Y		1		1345		OEm(lc)		LP74-11A-15		field verified

				97		992		1		D		1974		6		1				4		4482		0.926						2		3		90		Y		1		1325		OEm(lc)		LP74-11A-15		field verified

				98		992		1		D		1974		3		1				4		3127		0.646						2		1		115		Y		5		1220		OEm(lc)		LP74-11A-15

				99		992		1		D		1974		1		1				4		2473		0.511						2		1		80		P		3		500		OEm(lc)		LP74-11A-16		field verified

				100		992		1		D		1974		6		1				4		2710		0.560						8		3		55		P		5		515		OEm(lc)		LP74-11A-17

				101		992		6		P		1974		5		1		1		5		27476		5.677						5		2		50		I		4		500		OEm(lc)		LP74-11A-17		field verified

				102		992		1		P		1974		6		1				3		1476		0.305						1		1		25		P		4		205		Mm(1n)		LP74-11A-17

				103		992		1		P		1974		6		1				3		1074		0.222						2		2		70		P		4		1180		Mvi(g)		LP74-12A-14

				104		992		1		P		1974		1		1				3		624		0.129						2		2		70		P		4		1080		Mvi(g)		LP74-12A-14

				105		992		1		P		1974		2		1				2		455		0.094						2		2		95		P		4		930		OEm(lc)		LP74-12A-14

				106		992		1		P		1974		1		1		2		3		1152		0.238						2		1		90		P		4		885		OEm(lc)		LP74-12A-14		field verified

				107		992		1		P		1974		2		1				3		1534		0.317						2		2		70		P		4		685		OEm(lc)		LP74-12A-14

				108		992		1		P		1974		2		1				3		1980		0.409						2		1		60		P		4		1000		OEm(lc)		LP74-12A-14

				109		992		2		P		1974		1		1				5		5256		1.086						2		2		60		P		4		1090		OEm(lc)		LP74-12A-15

				110		992		1		P		1974		3		1				3		561		0.116						1		3		85		P		4		935		OEm(lc)		LP74-12A-15

				111		992		1		P		1974		3		1				3		644		0.133						2		2		90		P		4		640		OEm(lc)		LP74-12A-16

				112		992		2		Q		1974		2		1				5		8286		1.712						1		1		75		P		4		915		OEm(lc)		LP74-12A-17

				113		992		1		P		1974		6		1				4		4162		0.860						1		3		40		P		4		505		OEm(lc)		LP74-12A-17

				114		992		1		P		1974		6		1				3		503		0.104						2		1		60		P		4		630		Em(2sb)		LP74-13A-9

				115		992		2		Q		1974		6		1				5		12260		2.533						1		1		40		P		4		660		Em(2sb)		LP74-13A-9

				116		992		1		P		1974		2		1				3		1573		0.325						1		3		50		P		4		365		Em(2sb)		LP74-13A-9

				117		992		5		D		1974		5		1		2		3		1999		0.413						1		3		75		Y		4		495		Em(2sb)		LP74-13A-9

				118		992		1		P		1974		2		1				4		3054		0.631						1		3		45		P		4		510		Em(2sb)		LP74-13A-10

				119		992		2		D		1974		2		1				5		25531		5.275						1		1		80		Y		4		1300		Mvi(g)		LP74-13A-12		field verified

				120		992		5		Q		1974		5		1		6		5		11587		2.394						5		1		20		I		2		255		Mm(1n)		LP74-13A-17

				121		992		2		Q		1974		1		1				5		7381		1.525						1		1		40		P		5		345		Mm(1n)		LP74-14A-9

				122		992		1		D		1974		6		1				4		2347		0.485						8		3		20		Y		5		900		Em(2)		LP74-14A-20

				123		992		1		D		1974		6		1				3		1709		0.353						1		2		35		Y		1		600		OEm(lc)		LP74-14A-20

				124		992		1		D		1974		6		1		5		3		1418		0.293						8		3		50		N		5		1735		Mvi(sp)		LP74-14A-21

				125		992		1		D		1974		6		1		5		3		1186		0.245						8		3		55		N		5		1745		Mvi(sp)		LP74-14A-21

				126		992		1		D		1974		1		1				4		4995		1.032						1		3		90		Y		2		510		Em(1)		LP74-15A-15

				127		992		1		D		1974		2		1				4		2173		0.449						1		3		80		Y		5		535		Mvi(g)		LP74-15A-15

				128		992		5		Q		1974		5		1		2		5		62174		12.846						5		2		20		I		3		1205		Em(2)		LP74-15A-16

				129		992		1		D		1974		1		1				3		1597		0.330						1		1		60		P		3		800		Em(1)		LP74-15A-16

				130		992		1		D		1974		2		1				4		2647		0.547						1		3		20		Y		3		1000		Em(2)		LP74-15A-16

				131		992		6		P		1974		5		1		6		5		35980		7.434						5		2		15		I		4		210		Mm(1n)		LP74-16A-9

				132		992		1		D		1974		2		1				3		1012		0.209						1		3		75		Y		3		530		Em(1)		LP74-16A-15

				133		992		1		D		1974		2		1				3		1249		0.258						1		3		70		Y		3		530		Em(1)		LP74-16A-15

				134		992		1		D		1974		6		1				4		2018		0.417						1		2		75		Y		3		835		Ev(c)		LP74-16A-16

				135		992		2		P		1974		2		1		1		5		22274		4.602						1		1		60		Y		2		1110		Ev(c)		LP74-16A-16

				136		992		1		D		1974		2		1				3		1578		0.326						2		1		55		Y		2		990		Ev(c)		LP74-16A-16

				137		992		1		D		1974		2		1				3		1800		0.372						1		2		60		Y		2		675		Ev(c)		LP74-16A-16

				138		992		1		D		1974		1		1				5		5793		1.197						1		3		75		Y		2		505		Mvi(g)		LP74-16A-16

				139		992		1		D		1974		1		1				3		1210		0.250						2		1		45		Y		2		500		Em(1)		LP74-16A-16

				140		992		1		D		1974		2		1				4		2551		0.527						1		3		55		Y		2		75		OEm(lc)		LP74-16A-16

				141		992		1		P		1974		3		1				4		2159		0.446						1		3		55		Y		5		590		OEm(lc)		LP74-16A-16		field verified

				142		992		1		D		1974		3		1				4		2115		0.437						1		2		85		Y		5		630		OEm(lc)		LP74-16A-16		field verified

				143		992		1		D		1974		2		1				4		2028		0.419						1		3		60		Y		3		725		Em(2)		LP74-16A-16

				144		992		2		P		1974		2		1				5		9815		2.028						1		2		45		P		3		1215		Em(2)		LP74-16A-17

				145		992		1		D		1974		2		1				3		1012		0.209						1		3		35		Y		3		1140		Em(2)		LP74-16A-17

				146		992		1		D		1974		2		1				3		1292		0.267						1		2		30		Y		3		1190		Em(2)		LP74-16A-17

				147		992		1		D		1974		1		1				3		832		0.172						8		3		55		P		5		1210		Em(2)		LP74-16A-17

				148		992		1		D		1974		1		1				4		2623		0.542						8		4		45		P		5		1225		Em(2)		LP74-16A-17

				149		992		1		D		1974		1		1				3		1457		0.301						5		4		40		Y		3		1050		Em(2)		LP74-16A-17

				150		992		1		D		1974		5		1				3		1278		0.264						8		3		25		Y		3		1050		Qls		LP74-16A-17

				151		992		1		D		1974		2		1				3		803		0.166						1		3		80		Y		3		990		Em(1)		LP74-16A-17

				152		992		1		D		1974		2		1				3		857		0.177						1		4		90		Y		3		1000		Em(1)		LP74-16A-17

				153		992		1		D		1974		2		1				3		832		0.172						1		3		95		Y		3		990		Em(1)		LP74-16A-17

				154		992		1		D		1974		2		1				3		1738		0.359						1		4		75		Y		3		895		Em(1)		LP74-16A-17

				155		992		1		D		1974		5		1				3		963		0.199						8		3		25		Y		3		1005		Qls		LP74-16A-17

				156		992		1		D		1974		2		1				3		963		0.199						1		3		85		Y		3		715		Em(2)		LP74-17A-17

				157		992		1		D		1982		7		1				3		886		0.183						2		1		20		P		1		200		Qt		SWPC82-9-8-70

		22829		158		992		2		D		1982		2		1				4		4990		1.031						2		1		50		Y		5		1075		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		159		992		1		D		1982		2		1				4		2435		0.503						1		1		75		Y		5		1060		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		160		992		1		D		1982		3		1		2		4		2391		0.494						2		1		90		Y		5		1090		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		161		992		1		D		1982		3		1		2		3		1520		0.314						2		1		65		Y		5		1050		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		162		992		1		D		1982		3		1		2		3		944		0.195						1		1		80		Y		5		1010		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22797		163		992		1		D		1982		2		1				4		2948		0.609						2		1		60		Y		5		1260		Mvi(g)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22822		164		992		2		D		1982		3		1				5		9733		2.011						1		1		110		Y		5		980		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22822		165		992		2		D		1982		3		1				4		2681		0.554						2		3		75		Y		5		950		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22792		166		992		1		D		1982		1		1				4		2362		0.488						1		3		95		Y		1		650		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22818		167		992		2		D		1982		1		1				4		2023		0.418						1		3		45		Y		2		680		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22821		168		992		2		D		1982		1		1				4		3175		0.656						1		3		80		Y		1		1040		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22775		169		992		1		D		1982		1		1				4		2018		0.417						2		1		105		Y		1		630		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

		22775		170		992		1		D		1982		1		1				3		1041		0.215						2		1		75		Y		1		600		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

				171		992		1		D		1982		1		1		2		3		1689		0.349						2		3		130		Y		1		730		OEm(lc)		SWPC82-9-9-95

		22777		172		992		1		D		1982		1		1		2		4		4453		0.920						2		3		115		Y		1		960		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

				173		992		1		D		1982		1		1				4		2333		0.482						2		2		105		Y		1		760		OEm(lc)		SWPC82-9-9-97

		22766		174		992		1		D		1982		1		1				3		1810		0.374						2		2		75		Y		1		630		OEm(lc)		SWPC82-9-9-97		slide also identifed in Nature Conservancy study

		22758		175		992		2		D		1982		2		1				4		4327		0.894						2		1		60		Y		5		585		OEm(lc)		SWPC82-9-9-98		slide also identifed in Nature Conservancy study

				176		992		1		D		1982		2		1				4		2681		0.554						2		1		90		Y		3		535		OEm(lc)		SWPC82-9-9-99

				177		992		5		D		1982		4		1		5		3		803		0.166						4		1		35		Y		3		55		OEm(lc)		SWPC82-9-9-105

				178		992		5		D		1982		4		1		5		3		1041		0.215						4		1		45		Y		3		60		OEm(lc)		SWPC82-9-9-105

				179		992		1		D		1982		1		1				4		2909		0.601						2		3		75		Y		5		1275		Mvi(g)		SWPC82-12-10-260

				180		992		1		D		1982		1		1				3		1878		0.388						2		3		100		Y		1		1070		Mvi(g)		SWPC82-12-10-260

				181		992		1		D		1982		2		1				3		586		0.121						1		3		80		Y		2		1150		OEm(lc)		SWPC82-12-10-261

				182		992		1		D		1982		2		1				4		2217		0.458						2		3		90		Y		5		1290		Mvi(g)		SWPC82-12-10-261

				183		992		1		P		1982		1		1				4		2841		0.587						1		3		55		Y		2		990		OEm(lc)		SWPC82-12-10-261

		22802		184		992		2		D		1982		1		1				5		6950		1.436						1		1		70		Y		5		915		OEm(lc)		SWPC82-12-10-262		slide also identifed in Nature Conservancy study

				185		992		1		D		1982		2		1				3		741		0.153						1		3		90		Y		2		485		OEm(lc)		SWPC82-12-10-262

				186		992		1		D		1982		2		1				3		358		0.074						1		3		65		Y		5		500		OEm(lc)		SWPC82-12-10-263

		22778		187		992		1		D		1982		1		1				4		3446		0.712						2		1		95		P		5		380		OEm(lc)		SWPC82-12-10-264		slide also identifed in Nature Conservancy study

				188		992		2		D		1982		6		1				5		6476		1.338						1		1		35		Y		5		410		OEm(lc)		SWPC82-12-10-270

				189		992		1		D		1982		6		1				3		987		0.204						1		3		20		P		3		260		OEm(lc)		SWPC82-12-10-271

				190		992		2		D		1982		1		1				5		48772		10.077						1		1		65		Y		2		1380		Mvi(g)		SWPC82-12-11-309

				191		992		1		D		1982		1		1				5		13431		2.775						2		1		110		Y		5		1050		Mvi(g)		SWPC82-12-11-309

				192		992		1		D		1982		2		1				5		6016		1.243						1		1		55		Y		5		1025		Mvi(g)		SWPC82-12-11-309

				193		992		1		D		1982		1		1		2		5		6156		1.272						1		3		60		Y		5		1100		OEm(lc)		SWPC82-12-11-309

				194		992		2		D		1982		2		1				5		8242		1.703						2		3		60		Y		5		1145		OEm(lc)		SWPC82-12-11-309

				195		992		1		D		1982		1		1		2		4		4162		0.860						2		3		70		Y		5		1150		Mvi(g)		SWPC82-12-11-309		field verified

				196		992		1		D		1982		2		1				3		3659		0.756						6		4		45		Y		5		1165		Mvi(g)		SWPC82-12-11-309		field verified

				197		992		1		D		1982		2		1				4		4985		1.030						1		1		30		Y		5		1185		Mvi(g)		SWPC82-12-11-309		field verified

				198		992		1		D		1982		1		1				4		4966		1.026						2		2		65		Y		5		1185		Mvi(g)		SWPC82-12-11-309

				199		992		1		D		1982		1		1				4		3141		0.649						1		3		105		Y		5		770		OEm(lc)		SWPC82-12-11-310

				200		992		2		D		1982		1		1		2		3		1689		0.349						2		1		55		Y		5		740		OEm(lc)		SWPC82-12-11-310

				201		992		1		D		1982		1		1				4		3741		0.773						2		3		80		Y		1		725		OEm(lc)		SWPC82-12-11-310

				202		992		1		D		1982		1		1				5		6708		1.386						2		1		50		Y		5		740		OEm(lc)		SWPC82-12-11-310

				203		992		6		D		1982		5		1		1		5		64299		13.285						5		2		70		I		4		720		OEm(lc)		SWPC82-12-11-310

				204		992		1		D		1982		1		1		5		3		1171		0.242						8		1		75		P		1		480		Qls		SWPC82-12-11-310

				205		992		1		D		1982		1		1				3		799		0.165						8		3		30		N		1		560		OEm(lc)		SWPC82-12-11-310

				206		992		1		D		1982		1		1				4		2986		0.617						1		1		65		Y		5		720		OEm(lc)		SWPC82-12-11-310

				207		992		1		D		1982		1		1				3		1718		0.355						1		3		90		Y		1		695		OEm(lc)		SWPC82-12-11-310

				208		992		2		D		1982		3		1				5		12928		2.671						1		1		110		Y		5		845		OEm(lc)		SWPC82-12-11-310

				209		992		1		D		1982		1		1				4		3030		0.626						2		2		80		Y		1		1060		OEm(lc)		SWPC82-12-11-310

				210		992		1		D		1982		3		1				3		736		0.152						2		2		105		Y		1		910		OEm(lc)		SWPC82-12-11-310

				211		992		1		D		1982		1		1				3		968		0.200						2		2		110		Y		1		1080		OEm(lc)		SWPC82-12-11-310

				212		992		2		D		1982		3		1				5		14713		3.040						1		1		65		Y		2		871		OEm(lc)		SWPC82-12-11-310

				213		992		2		D		1982		1		1				4		3020		0.624						2		2		90		Y		1		945		OEm(lc)		SWPC82-12-11-311

				214		992		1		D		1982		1		1				4		2038		0.421						2		1		80		Y		1		740		OEm(lc)		SWPC82-12-11-311

				215		992		1		D		1982		1		1				4		2473		0.511						1		3		55		Y		1		660		OEm(lc)		SWPC82-12-11-311

				216		992		1		D		1982		1		1				4		2972		0.614						1		3		45		Y		2		890		OEm(lc)		SWPC82-12-11-312

				217		992		1		D		1982		1		1				3		1859		0.384						7		3		80		P		5		370		OEm(lc)		SWPC82-12-11-312

				218		992		1		D		1982		1		1		2		3		1147		0.237						2		2		45		P		1		1270		OEm(lc)		SWPC82-1-12-17

				219		992		2		D		1982		2		1				5		8426		1.741						1		1		65		Y		1		1235		OEm(lc)		SWPC82-1-12-17		field verified

				220		992		1		D		1982		1		1				4		2560		0.529						2		1		80		P		1		785		OEm(lc)		SWPC82-1-12-17		field verified

				221		992		1		D		1982		1		1				3		1791		0.370						1		3		95		Y		1		675		OEm(lc)		SWPC82-1-12-17

				222		992		1		D		1982		1		1				3		1849		0.382						2		4		90		P		1		645		OEm(lc)		SWPC82-1-12-17

				223		992		2		D		1982		1		1				5		7062		1.459						1		1		75		Y		1		1065		Mvi(g)		SWPC82-1-12-18

				224		992		1		D		1982		1		1				3		1331		0.275						2		2		70		P		1		785		OEm(lc)		SWPC82-1-12-18

				225		992		2		D		1982		3		1				5		8146		1.683						1		1		45		Y		5		1110		OEm(lc)		SWPC82-1-12-18		field verified

				226		992		1		D		1982		3		1				4		2343		0.484						2		1		45		Y		5		1095		OEm(lc)		SWPC82-1-12-18		field verified

				227		992		1		D		1982		6		1				4		3151		0.651						2		1		35		Y		5		1020		OEm(lc)		SWPC82-1-12-18		field verified

				228		992		1		D		1982		6		1				4		4864		1.005						1		3		45		Y		5		680		OEm(lc)		SWPC82-1-12-18

				229		992		1		D		1982		2		1				5		5426		1.121						1		3		110		Y		5		535		OEm(lc)		SWPC82-1-12-18

				230		992		2		D		1982		1		1				4		3572		0.738						2		1		55		Y		5		710		OEm(lc)		SWPC82-1-12-19

				231		992		1		D		1982		1		1				3		794		0.164						2		1		95		P		1		720		OEm(lc)		SWPC82-1-12-19

				232		992		1		D		1982		1		1		2		4		2647		0.547						2		2		45		Y		5		1130		Mvi(g)		SWPC82-1-12-19

				233		992		2		D		1982		1		1				5		7110		1.469						1		1		35		Y		5		550		OEm(lc)		SWPC82-1-12-20		field verified

				234		992		2		D		1982		1		1				5		7057		1.458						2		2		45		Y		2		290		Mm(1b)		SWPC82-1-12-28

				235		992		2		D		1982		1		1				4		2565		0.530						2		3		45		Y		5		205		Mm(1b)		SWPC82-1-12-28

				236		992		2		D		1982		1		1				4		3122		0.645						2		2		30		Y		5		215		Mm(1b)		SWPC82-1-12-28

				237		992		2		D		1982		2		1				5		7971		1.647						1		1		95		Y		4		1140		Mvi(g)		SWPC82-1-13-56

				238		992		1		D		1982		3		1				4		2101		0.434						2		1		45		P		5		420		Mm(1n)		SWPC82-1-13-59

				239		992		1		D		1982		6		1				4		3223		0.666						2		2		60		Y		5		460		OEm(ls)		SWPC82-14-14-130

				240		992		1		D		1982		1		1				3		1679		0.347						2		2		40		Y		5		345		OEm(lc)		SWPC82-14-14-131

				241		992		2		D		1982		2		1		1		5		7850		1.622						1		1		45		Y		5		555		Em(2sb)		SWPC82-14-14-131

				242		992		1		D		1982		1		1				4		2464		0.509						2		1		50		P		5		320		Mm(1n)		SWPC82-14-14-131

				243		992		1		D		1982		2		1				4		2575		0.532						2		1		40		P		1		520		Em(2sb)		SWPC82-13-14-215

				244		992		1		D		1982		1		1				3		862		0.178						1		4		70		Y		1		280		OEm(ls)		SWPC82-1-15-99

				245		992		1		D		1982		1		1				4		2618		0.541						2		1		55		Y		5		330		Mm(1b)		SWPC82-1-15-104

				246		992		1		D		1982		1		1				3		1592		0.329						2		3		30		Y		5		385		Mm(1n)		SWPC82-1-16-144

				247		992		1		D		1982		6		1				3		905		0.187						2		1		25		N		1		705		Mm(1b)		SWPC82-1-16-147

				248		992		6		P		1993		5		1		3		5		18527		3.828						4		1		20		I		4		140		Qt		SW93-2-8-106

		22795		249		992		1		D		1993		2		1				3		1321		0.273						2		1		55		Y		2		1180		OEm(lc)		SW93-2-9-133		slide also identifed in Nature Conservancy study

		22821		250		992		2		D		1993		6		1				5		9791		2.023						1		3		65		Y		2		895		OEm(lc)		SW93-2-9-133		slide also identifed in Nature Conservancy study

				251		992		1		P		1993		1		1				3		1133		0.234						2		1		50		P		2		1030		Mvi(g)		SW93-2-9-134

		22775		252		992		2		D		1993		2		1				5		10691		2.209						2		3		50		Y		5		875		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

		22775		253		992		1		D		1993		2		1				4		3799		0.785						2		1		40		Y		5		895		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

		22782		254		992		2		D		1993		1		1				4		3954		0.817						1		1		85		Y		4		780		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

				255		992		1		D		1993		1		1				2		469		0.097						1		3		85		Y		2		455		OEm(lc)		SW93-2-9-135

				256		992		1		D		1993		2		1				3		1999		0.413						1		3		110		Y		2		595		OEm(lc)		SW93-2-9-135

		22747		257		992		2		D		1993		3		1		2		5		6011		1.242						1		1		110		Y		4		670		OEm(lc)		SW93-2-9-139		slide also identifed in Nature Conservancy study

		22747		258		992		1		D		1993		3		1				4		2691		0.556						2		1		105		Y		4		600		OEm(lc)		SW93-2-9-139		slide also identifed in Nature Conservancy study

				259		992		1		D		1993		1		1				3		1718		0.355						5		2		70		P		5		1405		Mvi(g)		SW93-45-10-15

				260		992		1		D		1993		1		1				3		1176		0.243						1		3		80		Y		3		980		Mvi(g)		SW93-45-10-15

				261		992		1		D		1993		6		1				2		334		0.069						1		3		95		Y		3		725		OEm(lc)		SW93-45-10-16

		22829		262		992		1		D		1993		2		1				3		866		0.179						1		3		65		Y		3		725		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		263		992		2		D		1993		3		1				5		8484		1.753						1		1		60		Y		3		840		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		264		992		1		D		1993		3		1				3		1650		0.341						2		1		40		Y		3		915		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		265		992		1		D		1993		1		1				4		2323		0.480						5		4		60		Y		5		590		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

				266		992		1		P		1993		1		1				4		2570		0.531						2		1		55		P		3		565		OEm(lc)		SW93-45-10-16

				267		992		1		D		1993		6		1				3		847		0.175						1		3		35		P		3		400		OEm(lc)		SW93-45-10-16

				268		992		6		Q		1993		5		1		1		5		94016		19.425						5		2		60		I		4		645		OEm(lc)		SW93-45-10-16

		22789		269		992		1		D		1993		1		1				3		1360		0.281						1		2		45		P		3		485		OEm(lc)		SW93-45-10-17		slide also identifed in Nature Conservancy study

				270		992		1		D		1993		6		1				3		842		0.174						1		3		30		P		3		505		OEm(lc)		SW93-45-11-53

				271		992		1		D		1993		6		1				4		2110		0.436						1		2		65		P		2		560		OEm(lc)		SW93-45-11-54

				272		992		1		D		1993		3		1				4		4104		0.848						2		1		40		Y		5		730		OEm(lc)		SW93-45-11-54

				273		992		2		D		1993		1		1				4		3557		0.735						2		1		75		Y		5		655		OEm(lc)		SW93-45-11-54

				274		992		6		P		1993		5		1		2		5		25710		5.312						1		4		30		I		4		560		OEm(lc)		SW93-45-11-54

				275		992		1		D		1993		1		1				3		1365		0.282						1		3		65		Y		5		815		OEm(lc)		SW93-45-11-54

				276		992		1		D		1993		1		1				3		1375		0.284						2		3		75		P		2		810		OEm(lc)		SW93-45-11-54

				277		992		1		D		1993		1		1				3		586		0.121						1		3		85		P		1		745		OEm(lc)		SW93-45-12-88

				278		992		1		D		1993		1		1				4		3896		0.805						2		2		60		P		1		915		OEm(lc)		SW93-45-12-88

				279		992		1		D		1993		1		1				3		1113		0.230						1		2		65		P		5		850		OEm(lc)		SW93-45-12-88

				280		992		1		D		1993		1		1				3		1796		0.371						2		1		45		P		5		535		OEm(lc)		SW93-45-12-90

				281		992		6		P		1993		5		1				5		18435		3.809						5		2		50		I		4		485		Em(2sb)		SW93-19-13-70

				282		992		6		Q		1993		5		1		1		4		3746		0.774						5		2		65		I		4		380		Em(2sb)		SW93-19-13-70

				283		992		1		D		1993		2		1				2		339		0.070						1		3		50		Y		1		460		Em(2sb)		SW93-19-13-71

				284		992		1		D		1993		1		1				4		2130		0.440						2		2		80		I		5		980		Mvi(g)		SW93-19-13-71

				285		992		6		D		1993		5		1				5		36077		7.454						5		2		70		I		4		395		OEm(lc)		SW93-46-13-215

				286		992		1		Q		1993		2		1		5		5		6970		1.440						1		1		50		I		3		655		OEm(lc)		SW93-19-14-22		field verified

				287		992		6		P		1993		5		1		1		5		35099		7.252						5		2		50		I		4		445		Mm(1n)		SW93-19-14-23

				288		992		5		D		1993		5		1				4		2768		0.572						2		3		50		P		2		385		Mm(1b)		SW93-19-16-111

				289		992		1		Q		1993		6		1				4		4041		0.835						2		3		35		I		3		270		Mm(1n)		SW93-45-17-122

		22795		290		992		2		D		1999		2		1				5		8513		1.759						1		1		60		Y		2		1115		OEm(lc)		SWC99-15-17-239		slide also identifed in Nature Conservancy study

				291		992		1		D		1999		1		1				4		2275		0.470						5		2		65		N		5		460		Mm(1n)		SWC99-27-19-38

				292		992		2		D		1999		1		1		2		5		30119		6.223						2		3		90		Y		2		1225		Mvi(g)		SWC99-27-20-68		field verified

				293		992		1		D		1999		1		1				3		1123		0.232						1		3		130		P		2		935		OEm(lc)		SWC99-27-20-68

				294		992		1		D		1999		6		1				4		2391		0.494						2		2		60		P		5		600		OEm(lc)		SWC99-27-20-70

				295		992		5		D		1999		5		1		1		4		2425		0.501						1		1		120		P		2		345		OEm(lc)		SWC99-27-20-72

		22799		296		992		1		D		1999		6		1				4		2928		0.605						2		2		75		P		5		590		OEm(lc)		SWC99-27-20-73

				297		992		2		D		1999		1		1				5		7018		1.450						1		1		65		Y		1		760		Mvi(g)		SWC99-27-21-103

				298		992		2		D		1999		2		1				5		17758		3.669						1		1		75		Y		5		740		OEm(ls)		SWC99-27-21-103

				299		992		1		D		1999		2		1				4		3751		0.775						2		1		80		Y		5		730		OEm(ls)		SWC99-27-21-103

				300		992		1		D		1999		2		1				3		1346		0.278						2		1		115		Y		5		735		OEm(ls)		SWC99-27-21-103

				301		992		2		D		1999		2		1				4		4884		1.009						1		1		80		Y		1		1035		Mvi(g)		SWC99-27-21-104

				302		992		1		D		1999		2		1				4		4540		0.938						1		1		60		Y		1		750		OEm(lc)		SWC99-27-21-104

				303		992		1		D		1999		2		1				4		3886		0.803						2		1		65		P		5		1250		Mvi(g)		SWC99-27-21-105		field verified

				304		992		1		D		1999		2		1				4		2870		0.593						2		1		70		P		2		1095		OEm(lc)		SWC99-27-21-105

				305		992		1		D		1999		2		1				4		2057		0.425						2		1		45		P		5		955		OEm(lc)		SWC99-27-21-105

				306		992		1		D		1999		2		1				3		678		0.140						1		3		80		P		5		755		OEm(lc)		SWC99-27-21-105		field verified

				307		992		2		Q		1999		3		1				5		9970		2.060						1		1		70		P		5		370		Mm(1n)		SWC99-27-21-106

				308		992		1		P		1999		6		1				3		1045		0.216						2		2		40		P		2		405		OEm(lc)		SWC99-27-21-107

				309		992		6		Q		1999		5		1				5		124857		25.797						5		2		25		I		4		230		OEm(lc)		SWC99-27-21-108

				310		992		2		D		1999		6		1				4		3765		0.778						1		1		45		Y		5		425		OEm(lc)		SWC99-27-22-141

				311		992		2		D		1999		1		1				5		11122		2.298						1		1		55		Y		5		415		OEm(ls)		SWC99-27-22-141

				312		992		2		D		1999		3		1		2		5		13634		2.817						1		1		80		Y		5		870		OEm(ls)		SWC99-27-22-141

				313		992		1		D		1999		3		1				3		1026		0.212						1		3		100		P		1		520		Em(2sb)		SWC99-27-22-141

				314		992		1		P		1999		1		1				3		586		0.121						2		2		35		I		5		550		OEm(ls)		SWC99-27-22-142

				315		992		1		D		1999		1		1				3		1825		0.377						2		2		65		I		5		435		OEm(lc)		SWC99-27-22-143

				316		992		2		P		1999		1		1				5		5096		1.053						1		1		55		P		5		380		Mm(1n)		SWC99-27-22-148

				317		992		2		Q		1999		1		1				4		4051		0.837						1		1		50		P		5		385		Mm(1n)		SWC99-27-22-148

				318		992		1		D		1999		6		1				4		2333		0.482						2		1		45		Y		1		315		OEm(lc)		SWC99-27-22-152

				319		992		1		P		1999		3		1				5		6776		1.400						2		1		65		P		3		775		Mm(1b)		SWC99-27-23-184		field verified

				320		992		2		D		1999		2		1				4		4269		0.882						1		1		40		Y		3		810		Ev(c)		SWC99-27-24-226

		A1





definitions

		LSI_UNIQID		Slide_id		Source_idno		Lsi_process		Certainty		Id_date		Ls_size		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Source_IDNO		Delivery		Landuse		Init_elev		Photo_num

																										991 = Priority 1

		CALCULATED		up to 5 integers		CALCULATED		1 = shallow-rapid		D = definite:  originator of landslide information is certain that this is a landslide		First year of landslide identification		Approximate size at ID_Date		Next year of landslide identification, if slide has changed size or shape		Approximate size at ID2_Date		1 = inner gorge		1 = concave, convergent		percent slope at the failure location		992 = Priority 2		Y = yes, delivery occurred		1 = clearcut  (timber 0-5 yrs)		elevation (in feet) of the landslide initiation site		the full photo number the slide was identified on

		IN THE		Put the same		IN THE		2 = debris flow		P = probable:  originator of landslide information is almost certain that this is a landslide		use photo year or best estimate		1 = very small				(see LS_Size for values)		2 = bedrock hollow		2 = concave-planar				993 = Priority 3		N = no, delivery did not occur		2 = young stands  (timber 5-15 yrs)

		ENTRY		number on both the		ENTRY		3 = debris avalanche		Q = questionable:  originator of landslide information is not certain that this is a landslide, but is including it for completeness of the inventory.		of landslide age.		2 = small		4 digit year, e.g. 1996				3 = avalanche chute		3 = planar		integer				P = probably sediment delivered		3 = submature timber (15-50 years)		integer		12 characters

		PROCESS		map and spreadsheet		PROCESS		4 = deep-seated				4 digit year, e.g. 1996		3 = medium						4 = terrace face		4 = planar-convex						I =  indeterminate		4 = mature timber (>50 years)

								5 = shallow, sporadic deep-seated						4 = large						5 = headwall		5 = convex, divergent								5 = road

								6 = large, persistent deep-seated						5 = very large						6 = rock outcrop										6 = partial cut

								7 = earth flow												7 = other										7 = yarding

								8 = rock topple						very small:    (1-100 square yards)						8 = deep seated										8 = alpine

								9 = snow avalanche						small:  (101-500 square yards)						9 = stream influenced										9 = other-e.g., housing, agriculture

														medium:  (501-2000 square yards)

														large: (2001-5000 square yards)

														very large:   (greater than 5000 square yards)

		REQUIRED DATA COLLECTION

		ALL OTHER FIELDS ARE OPTIONAL





calculations

		Acres of Landsliding						WAU Size

		419234						acres		41610

								mi2		65

		geologic unit		Acres

		Landslide deposits		1266				33971		total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597

		Shoalwater Bay Fm		1143

		Cliff Point Siltstone		1292

		Megler Sandstone		591

		Crescent Fm		407

		WAUs		Landslides (n)		Years		Study Area Acreage		Rate (n/ac-WAU/yr)

		Lower Naselle		319		36		33,971		2.6x10-4

		Nookachamps		62		39		46,612		0.34x10-5

		Clear–Dan–Lime Creeks		11		39		6,983		4.0 x 10-5

		Lower Finney and Miller Creek Valley		361		39		20,900		4.4x10-4

		Jackman Creek - Corkindale		300		38		16,000		5x10-4





plots

		Landslide Process		# of slides				Area in Acres

		shallow-rapid		214				112

		debris flow		65				116

		shallow, sporadic 
deep-seated		18				31

		large, persistent 
deep-seated		22				1317

		Landslide Size		# of slides

		small (101-500 yd2)		10

		medium (501-2000 yd2)		113

		large (2001-5000 yd2)		115

		very large (> 5000 yd2)		81

		Associated Landform		# of slides

		inner gorge		146

		bedrock hollow		118

		headwall		25

		deep-seated		12

		terrace face		7

		stream influenced		5

		other		4

		rock outcrop		2

		Slope Shape		# of slides

		concave, converent		134

		concave-planar		68

		planar		100

		planar-convex		15

		convex, divergent		2

		Gradient		# of slides

		0 – 10		0

		11 – 20		13

		21 – 30		20

		31 – 40		31

		41 – 50		52

		51 – 60		45

		61 – 70		48

		71 – 80		42

		81 – 90		29

		91 – 100		15

		101 – 110		16

		111 – 120		4

		121 – 130		4

		Delivery		# of slides

		yes, delivery occurred		202

		probably sediment delivered		76

		no, delivery did not occur		29

		indeterminant		12

		Landuse		# of slides

		road				118

		clearcut (timber 0 to 5 yrs)				69

		mature timber (> 50 yrs)				47

		young stands (timber 5 to 15 yrs)				44

		submature timber (15 to 50 yrs)				39

		partial cut				1

		yarding				1

		Initiation Elevation		# of slides

		0-100'		7

		101-200'		5

		201-300'		20

		301-400'		22

		401-500'		30

		501-600'		39

		601-700'		25

		701-800'		33

		801-900'		25

		901-1000'		27

		1001-1100'		28

		1101-1200'		21

		1201-1300'		22

		1301-1400'		10

		1401-1500'		2

		1501-1600'		1

		1601-1700'		0

		1701-1800'		2

		geologic unit		# of slides

		Lincoln Creek Fm		191

		Invasive Columbia River 
Basalt Flows		41

		Megler Sandstone		20

		Eocene Siltstone & Sandstone		19

		Astoria Fm - Naselle Unit		16

		Shoalwater Bay Siltstone		11

		Astoria Fm - Bald Ridge Unit		9

		Crescent Fm		5

		Terrace deposits		4

		Landslide deposits		3

		geologic unit		Gunit Acres

		Landslide deposits		1266

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597		Acres (all Qls)

		Shoalwater Bay Fm		1143		0.7

		Eocene Siltstone & Sandstone		1292		21.2		Acres (large deep-seated)		Acres (Qls w/o large deep-seated)		% of total qls area originating from given geologic unit		% of area of deep-seated qls originating from given geologic unit		% of qls area (minus deep-seated) originating from given geologic unit		percent of total study area underlain by geologic unit		ratio (>1 = more landslides per area; <1 = less landslides per area

		Megler Sandstone		591		51.8		0		0.7		0.04		0.00		0.27		3.73		0.07

		Crescent Fm		407		7.35		20.5		0.7		1.35		1.33		0.27		4.55		0.06

		Totals (acres)		33971 *		98.411		0		51.8		3.29		0.00		20.26		5.54		3.65

		* total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)				1119.8		0		7.35		0.47		0.00		2.87		6.79		0.42

		Astoria Fm Grouped		12245		11		88.9		9.511		6.25		0.89		3.72		29.25		0.13

		ARRANGED FOR GRAPHING				231.8		975		144.8		71.15		7.17		56.63		40.03		1.41

		Geologic Unit		percent of landslide area (not including deep-seated slides) originating from given geologic unit		25.3		4.57		6.43		0.70		0.40		2.51		3.36		0.75

		Terrace deposits		0.27		6.6		211.2		20.6		14.73		16.35		8.06		3.80		2.12

		Landslide deposits		0.27		1573.96		18.1		7.2		1.61		3.06		2.82		1.74		1.62

		Astoria Fm – Naselle Unit		3.72				0		6.6		0.42		0.00		2.58		1.20		2.15

		Astoria Fm – Bald Hills Unit		2.87		105.761		1318.27		255.691		100.00		29.20		100.00		100.00

		Shoalwater Bay Siltstone		2.51

		Lincoln Creek Fm		56.63		percent of total study area underlain by geologic unit		88.9		16.861		6.72		5.65		6.59		36.04		0.18				This makes bald hills member look like a bad actor b/c if it is grouped with the naselle member than the severity index drops way off.

		Megler Sandstone		2.38		4.55

		Eocene Siltstone & Sandstone		8.06		3.73

		Crescent Fm		2.58		29.25

		Invasive Columbia River Basalt Flows		20.26		6.79

						3.36

						40.03

						1.74

						3.80

						1.20

						5.54

		Average Slope Failure Angle by Geologic Unit

		Geologic Unit		average failure slope (%)

		Terrace deposits

		Landslide deposits

		Astoria Fm. – 
Naselle Unit

		Eocene Siltstone & Sandstone

		Astoria Fm. – 
Bald Ridge Unit

		Shoalwater Bay Siltstone

		Crescent Fm.				31

		Megler Sandstone				41

		Lincoln Creek Fm.				41

		Invasive Columbia
River Baslat flows				41

						42

						56

						58

						67

						68

						70

		Mass Wasting Map Unit		MWMU1		MWMU2		MWMU3		MWMU4		MWMU5		MWMU6		MWMU7		WAU

		Area of MWMU (acres)		1102.5		557.2		228.2		46.3		1305.6		29481.4		5863.0		38584.1

		Number of 'Delivering' 
Landslides		115		90		28		5		6		32		1		277

		Frequency of Delivery 
(No. of delivering landslides)/
(MWMU Area/36 years)		2897		4487		3408		3000		128		30		5		200

		Area of 'Delivering' Landslides
(acres)		93.1		82.7		27.9		1.1		6.9		21.8		0.2		233.8

		Susceptibility Factor 
(area of delivering landslides)/
(MWMUArea/39 years)		2346		4123		3396		660		30		21		1		164

		Susceptibility Compilation Chart to date

		Watershed		Gorges, headwalls, hollows		Inner gorges		Bedrock Hollows		Convergent hadwalls		Superimposed on relict landslides		Cliff-dominated slopes		Lower hazard hills		Incised river		Glacial Outwash terraces		Marine terraces		Valley floors		WAU or study area

		Lower Calawah Valley (Lingley, 2004)		404												24		405						37		68

		Jackman Corkindale (Lingley, 2004)		1167								1217		213		24				35						461

		Jackman Corkindale (Lingley, 2004)		1142												10				19

		Nookachamps   (Wegmann, 2004)				273		173		384										31						11

		Lime and Dan Creeks (Wegmann, 2004)		119																						4

		Finney Miller (Lingley, 2004)		1306		376						356		510		1				567						224

		Finney Miller (Lingley, 2004)										383		414						408

		West Fork Teanaway (Powell, in progress)																		978

		Lower Naselle (this study)				4123		2346		3396		30				21						660		1		164

		Averages		828		1591		1260		1890		497		379		16		405		212		660		19		155

		Size in Acres		Number of Landslides

		0 – 
0.19		48

		0.2 – 
0.49		99

		0.5 – 
0.99		82

		1.0 – 
4.99		66

		5.0 – 
9.99		10

		10.0 – 
49.9		10

		50 – 
806		4

		Landsldie Process		Acres of Delivery

		shallow-rapid		95

		debris flow		116

		shallow, sporadic 
deep-seated		12

		large, persistent 
deep-seated		0

		Landsldie Process		mean slope gradient for failures

		shallow-rapid		66

		debris flow		65.6

		shallow, sporadic 
deep-seated		56.8

		large, persistent 
deep-seated		45.9

		Mass Wasting Map 
Unit		Number of 
Delivering 
Landslides		Total Landslides		Area of Delivering 
Shallow Rapid Failures 
(acres)		Area of All Shallow 
Rapid Failures 
(acres)		Area of Delivering 
Deep-Seated Failures 
(acres)		Area of All Deep-
Seated Failures 
(acres)		Total Area of All 
Failures (acres)

		1		115		123		93.1		95.2		0.0		0.0		95.2

		2		90		91		77.5		79.0		5.2		5.2		84.2

		3		28		29		27.9		28.2		0.0		0.0		28.2

		4		5		5		0.7		0.7		0.4		0.4		1.1

		5		6		30		0.5		0.5		6.4		1338.8		1339.3

		6		32		40		21.8		23.4		0.0		3.5		26.9

		7		1		1		0.2		0.2		0.0		0.0		0.2

		Total		277		319		221.7		227.1		12.1		1347.9		1575.0





plots

		shallow-rapid

		debris flow

		shallow, sporadic 
deep-seated

		large, persistent 
deep-seated



# of slides

Landslide Process

Number of Slides (n=319)

Landslide Process

214

65

18

22



		small (101-500 yd2)

		medium (501-2000 yd2)

		large (2001-5000 yd2)

		very large (> 5000 yd2)



# of slides

Landslide Size

Number of Slides (n=319)

Size of Landslides

10

113

115

81



		inner gorge

		bedrock hollow

		headwall

		deep-seated

		terrace face

		stream influenced

		other

		rock outcrop



# of slides

Landform

Number of Slides (n = 319)

146

118

25

12

7

5

4

2



		concave, converent

		concave-planar

		planar

		planar-convex

		convex, divergent



# of slides

Slope Shape

Number of Slides (n = 319)

134

68

100

15

2



		0 – 10

		11 – 20

		21 – 30

		31 – 40

		41 – 50

		51 – 60

		61 – 70

		71 – 80

		81 – 90

		91 – 100

		101 – 110

		111 – 120

		121 – 130



# of slides

slope (percent)

Number of Slides (n = 319)

0

13

20

31

52

45

48

42

29

15

16

4

4



		0

		0

		0

		0



# of slides

Delivery Catagory

Number of Slides ( n = 319)

Sediment Delivery to Surface Waters



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Landuse Associated with Slide

Number of Slides (n = 319)



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Elevation (feet)

Number of Slides (n = 319)

Slide Initiation Elevation



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Geologic Unit

Number of Slides (n = 319)



		Terrace deposits		Terrace deposits

		Landslide deposits		Landslide deposits

		Astoria Fm – Naselle Unit		Astoria Fm – Naselle Unit

		Astoria Fm – Bald Hills Unit		Astoria Fm – Bald Hills Unit

		Shoalwater Bay Siltstone		Shoalwater Bay Siltstone

		Lincoln Creek Fm		Lincoln Creek Fm

		Megler Sandstone		Megler Sandstone

		Eocene Siltstone & Sandstone		Eocene Siltstone & Sandstone

		Crescent Fm		Crescent Fm

		Invasive Columbia River Basalt Flows		Invasive Columbia River Basalt Flows



percent of landslide area (not including deep-seated slides) originating from given geologic unit

percent of total study area underlain by geologic unit

%

0.2737679465

4.5538841953

0.2737679465

3.7267080745

3.7197241983

29.2514203291

2.8745634379

6.7940302022

2.5147541368

3.3646345412

56.630855212

40.0253157105

2.38

1.74

8.0565995674

3.8032439434

2.5812406381

1.1980807159

20.2588280385

5.5429631156



		Terrace deposits

		Landslide deposits

		Astoria Fm. – 
Naselle Unit

		Eocene Siltstone & Sandstone

		Astoria Fm. – 
Bald Ridge Unit

		Shoalwater Bay Siltstone

		Crescent Fm.

		Megler Sandstone

		Lincoln Creek Fm.

		Invasive Columbia
River Baslat flows



Geologic Unit

Slope Angle (%)

31

41

41

41

42

56

58

67

68

70



		0 – 
0.19

		0.2 – 
0.49

		0.5 – 
0.99

		1.0 – 
4.99

		5.0 – 
9.99

		10.0 – 
49.9

		50 – 
806



Number of Landslides

Size in Acres

Number of Landslides (n=319)

48

99

82

66

10

10

4



		shallow-rapid

		debris flow

		shallow, sporadic 
deep-seated

		large, persistent 
deep-seated



Area in Acres

Landslide Process

Area in Acres

112

116

31

1317



		shallow-rapid

		debris flow

		shallow, sporadic 
deep-seated

		large, persistent 
deep-seated



Acres of Delivery

Landslide Process

Area of Delivering Landslides (Acres)

95

116

12

0



		shallow-rapid

		debris flow

		shallow, sporadic 
deep-seated

		large, persistent 
deep-seated



mean slope gradient for failures

Landslide Process

Mean Landslide Slope

66

65.6

56.8

45.9
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		shallow-rapid

		debris flow

		shallow, sporadic 
deep-seated

		large, persistent 
deep-seated



mean slope gradient for failures

Landslide Process

Mean Landslide Slope (percent)

66

65.6

56.8

45.9



lsi_data

		LSI_UNIQID		Slide_id		SOURCE_IDNO		Lsi_process		Certainty		Id_date		MWMU		Secondary MWMU		Ls_size		Ls_size_yd2		Ls_size_ac		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Delivery		Landuse		Init_elev		slide_gunit		Photo_num		notes

				1		992		1		D		1963		2				2		281		0.058						9		3		50		Y		2		220		OEm(lc)		SW63-9-20

		22813		2		992		1		D		1963		1				4		2594		0.536		1974		4		1		1		50		Y		1		1480		Mvi(g)		SW63-10-15		slide also identifed in Nature Conservancy study

		22809		3		992		1		D		1963		1		2		3		2081		0.430		1974		4		1		1		85		Y		5		1205		Mvi(g)		SW63-10-15		slide also identifed in Nature Conservancy study

				4		992		1		D		1963		6		2		3		1592		0.329						1		3		55		Y		5		1205		Mvi(g)		SW63-10-15

		22823		5		992		2		D		1963		1				5		7986		1.650		1974				1		1		100		Y		5		1110		OEm(lc)		SW63-10-15		slide also identifed in Nature Conservancy study

				6		992		5		P		1963		2				5		6098		1.260						9		2		70		P		6		625		OEm(lc)		SW63-10-16

				7		992		1		D		1963		6				2		499		0.103						9		2		85		P		4		555		OEm(lc)		SW63-10-16

				8		992		1		P		1963		1				3		924		0.191						2		1		75		I		4		540		OEm(lc)		SW63-10-17

				9		992		2		D		1963		1				5		11703		2.418						1		1		60		Y		5		420		OEm(lc)		SW63-10-18

				10		992		1		D		1963		6				4		3596		0.743						2		1		35		Y		5		300		OEm(lc)		SW63-10-18

				11		992		1		D		1963		1				3		1558		0.322		1974		3		2		2		60		P		2		245		OEm(lc)		SW63-10-19

				12		992		1		D		1963		2				3		944		0.195		1974		3		1		3		35		Y		2		325		OEm(lc)		SW63-10-19

				13		992		6		Q		1963		5		2		5		33246		6.869						5		2		35		I		4		385		OEm(lc)		SW63-10-19

				14		992		1		D		1963		2				3		1263		0.261		1974		3		1		3		130		Y		2		270		OEm(lc)		SW63-10-19

				15		992		5		D		1963		6				4		3504		0.724						9		3		60		I		5		170		OEm(lc)		SW63-10-19

				16		992		1		D		1963		1				3		1239		0.256						2		1		125		P		2		680		OEm(lc)		SW63-10-20

				17		992		1		D		1963		3				3		1558		0.322						2		1		50		P		2		600		OEm(lc)		SW63-10-20

		18899		18		992		6		P		1963		5		2		5		348274		71.957						5		1		25		N		4		125		Mm(1n)		SW63-11-23		slide mapped by Wells, 1989

				19		992		5		D		1963		6		2		5		8325		1.720						6		1		20		N		5		195		Mm(1b)		SW63-12-23		SR 101 Roadcut failure

		18912		20		992		6		P		1963		5		2		5		410627		84.840						5		2		25		N		4		430		OEm(lc) & Mm(1n)		SW63-13-20		slide mapped by Wells, 1989

		18895		21		992		6		D		1963		5				5		3902753		806.351						5		2		20		N		4		1325		OEm(lc)		SW63-14-20		slide mapped by Wells, 1989; field verified

				22		992		1		P		1963		6		1		3		1457		0.301						2		1		45		P		2		650		Mm(1b)		SW63-15-11

				23		992		5		P		1963		6				4		4922		1.017						9		2		40		I		4		370		MM(1n)		SW63-15-11

				24		992		5		D		1996		2		6		4		3596		0.743		1993		4		1		2		40		Y		3		1065		Em(2)		SWH-96

				25		992		6		D		1963		5		2		5		130219		26.905						5		2		25		I		4		1250		Em(2)		SW63-15-17

				26		992		5		D		1963		2				4		3615		0.747		1974		4		1		1		45		Y		3		730		Em(2)		SW63-15-17		field verified

				27		992		6		P		1963		5		2		5		162260		33.525						5		2		25		I		4		915		Em(2)		SW63-15-17		field verified

				28		992		1		D		1963		2		6		3		1820		0.376						7		4		40		Y		1		1130		Em(2)		SW63-15-17		failing off of spur ridge on convex portion of ridge; could have resulted from yarding scar?

		18923		29		992		6		D		1963		5		2		5		605978		125.202						5		2		35		I		4		1525		Em(2)		SW63-16-18		slide mapped by Wells, 1989

				30		992		6		D		1963		5		2		5		123787		25.576						5		2		25		I		4		875		Em(2)		SW63-17-15

				31		992		6		D		1963		5		1		5		87894		18.160						5		2		40		I		4		860		Em(1)		SW63-17-15

				32		992		1		D		1963		1				3		1205		0.249						2		1		45		Y		1		845		Em(1)		SW63-17-15

				33		992		1		D		1963		1		6		3		697		0.144						8		3		50		N		1		970		Em(1)		SW63-17-15

				34		992		1		D		1963		1		6		3		682		0.141						8		3		40		N		1		1000		Em(1)		SW63-17-15

				35		992		5		D		1963		2				4		3490		0.721						1		3		85		Y		1		890		Em(2)		SW63-17-15

				36		992		1		D		1963		6				4		2125		0.439						2		1		80		Y		3		690		Em(1)		SW63-17-15

				37		992		1		D		1963		2				4		4922		1.017						2		1		60		P		2		1005		Em(1)		SW63-17-16

				38		992		5		D		1963		2				4		2715		0.561		1993		4		1		3		60		Y		1		765		Em(1)		SW63-17-16

				39		992		1		D		1963		2				3		528		0.109						1		1		60		Y		1		765		Em(1)		SW63-17-16

				40		992		1		D		1963		2		1		3		1273		0.263		1999		3		1		1		90		Y		1		855		Em(1)		SW63-17-16

				41		992		5		D		1963		2				5		5610		1.159						1		4		65		Y		1		945		Em(1)		SW63-17-16

				42		992		1		D		1963		2				2		765		0.158						1		1		65		Y		1		1010		Em(1)		SW63-17-16

				43		992		1		D		1963		2				3		1868		0.386						1		3		65		Y		1		330		OEm(lc)		LP74-9A-22

		22772		44		992		1		D		1974		1				3		1718		0.355						1		5		80		Y		2		435		OEm(lc)		LP74-9A-22		slide also identifed in Nature Conservancy study

		22770		45		992		1		D		1974		2		1		3		1433		0.296						1		3		100		Y		2		60		OEm(lc)		LP74-9A-22		slide also identifed in Nature Conservancy study

				46		992		1		D		1974		4				3		915		0.189						4		3		30		Y		2		295		OEm(lc)		LP74-9A-29

				47		992		2		D		1974		1				4		3974		0.821						2		1		50		Y		5		290		OEm(lc)		LP74-9A-29

				48		992		2		D		1974		1				4		3010		0.622						1		1		70		Y		5		225		OEm(lc)		LP74-9A-29

				49		992		1		D		1974		6				2		266		0.055						2		1		45		I		2		45		OEm(lc)		LP74-9A-29

				50		992		5		D		1974		4		5		2		208		0.043						4		3		20		Y		2		45		OEm(lc)		LP74-9A-29

				51		992		6		P		1974		5				5		81006		16.737						4		2		45		I		4		265		Qt		LP74-9A-29

				52		992		1		D		1974		4		2		4		2280		0.471		1999		4		4		1		40		Y		2		80		Qt		LP74-9A-29

				53		992		2		D		1974		3				4		4811		0.994						1		1		85		Y		1		1220		OEm(lc)		LP74-10A-16

				54		992		1		D		1974		3				3		1370		0.283						2		1		20		N		5		1330		OEm(lc)		LP74-10A-16

				55		992		1		D		1974		2				3		813		0.168						2		3		65		Y		1		1190		OEm(lc)		LP74-10A-16

				56		992		2		D		1974		2				4		3010		0.622						1		1		70		Y		1		1350		OEm(lc)		LP74-10A-16

				57		992		1		D		1974		2				3		895		0.185						7		3		75		Y		5		1130		OEm(lc)		LP74-10A-16

				58		992		1		D		1974		3				5		7710		1.593						2		1		65		Y		5		1340		Mvi(g)		LP74-10A-16

		22812		59		992		1		D		1974		2				3		1921		0.397						2		1		50		Y		5		1235		Mvi(g)		LP74-10A-16		slide also identifed in Nature Conservancy study

				60		992		1		D		1974		1				2		440		0.091						1		2		65		Y		1		875		OEm(lc)		LP74-10A-17

		22827		61		992		2		D		1974		1				5		9220		1.905						1		2		110		Y		1		960		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22802		62		992		2		D		1974		1				5		5213		1.077						2		1		90		Y		1		870		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22808		63		992		1		D		1974		1				3		1723		0.356						1		3		70		Y		1		825		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

				64		992		1		D		1974		2				3		842		0.174						1		3		110		P		1		1030		OEm(lc)		LP74-10A-17

		22806		65		992		2		D		1974		1				4		3993		0.825		1999		4		1		3		105		Y		5		1145		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22803		66		992		2		D		1974		1				5		5755		1.189		1982		4		1		1		30		Y		1		1030		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

				67		992		1		P		1974		1				4		3436		0.710						2		1		45		Y		5		360		OEm(lc)		LP74-10A-18

				68		992		1		P		1974		1				4		2860		0.591						2		1		40		P		5		435		OEm(lc)		LP74-10A-18

				69		992		1		D		1974		2				4		4903		1.013						1		4		50		Y		5		415		OEm(lc)		LP74-10A-18

				70		992		1		D		1974		2				3		1946		0.402						1		1		75		Y		5		465		OEm(lc)		LP74-10A-18

		22801		71		992		1		D		1974		2				4		3746		0.774						1		4		60		Y		5		890		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

				72		992		6		P		1974		5		2		4		4719		0.975						1		1		65		I		4		725		OEm(lc)		LP74-10A-18

				73		992		1		D		1974		1				4		3359		0.694						1		3		85		Y		5		505		OEm(lc)		LP74-10A-18

		22828		74		992		1		D		1974		1				4		3756		0.776						1		3		70		Y		5		515		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

		22823		75		992		1		D		1974		2		1		5		32844		6.786						1		2		90		Y		5		555		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

		22823		76		992		1		D		1974		2		1		5		33222		6.864						1		2		80		Y		5		560		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

				78		992		1		D		1974		1				4		3398		0.702						2		1		60		P		5		480		OEm(lc)		LP74-10A-18

				79		992		1		D		1974		1				5		6892		1.424						2		1		15		Y		5		645		OEm(lc)		LP74-10A-18

				80		992		1		D		1974		1				4		2681		0.554						2		1		45		Y		5		595		OEm(lc)		LP74-10A-18

				81		992		2		D		1974		1				5		18827		3.890						1		2		65		Y		5		640		OEm(lc)		LP74-10A-18

				82		992		1		D		1974		1				4		4143		0.856						5		5		70		Y		5		500		OEm(lc)		LP74-10A-18

				83		992		1		D		1974		1				3		842		0.174						1		3		100		Y		5		540		OEm(lc)		LP74-10A-18

				84		992		1		D		1974		1				4		2473		0.511						1		3		85		Y		5		500		OEm(lc)		LP74-10A-18

				85		992		1		D		1974		1				3		1234		0.255						1		3		30		Y		5		240		OEm(lc)		LP74-10A-19

				86		992		1		D		1974		1		2		3		1888		0.390						2		4		105		P		7		415		OEm(lc)		LP74-10A-24

				87		992		5		P		1974		5		1		5		23953		4.949						7		3		90		P		5		205		OEm(lc)		LP74-10A-25

				88		992		2		D		1974		2				5		9714		2.007						2		2		70		Y		5		1395		Mvi(g)		LP74-11A-15

				89		992		1		D		1974		2				4		4153		0.858						2		1		70		Y		1		1160		Mvi(g)		LP74-11A-15

				90		992		1		D		1974		6				5		7531		1.556						2		1		55		Y		1		1400		Mvi(g)		LP74-11A-15

				91		992		2		D		1974		2				4		2585		0.534						1		1		50		Y		1		1260		Mvi(g)		LP74-11A-15

				92		992		2		D		1974		2				4		3911		0.808						1		1		80		Y		1		1245		Mvi(g)		LP74-11A-15

				93		992		1		D		1974		1				4		2207		0.456						1		3		100		Y		1		1295		Mvi(g)		LP74-11A-15

				94		992		1		D		1974		1				3		1220		0.252						1		4		95		Y		1		1345		Mvi(g)		LP74-11A-15

				95		992		2		D		1974		2				5		8567		1.770						1		1		70		Y		5		1230		OEm(lc)		LP74-11A-15		field verified

				96		992		2		D		1974		6				5		11006		2.274						2		3		45		Y		1		1345		OEm(lc)		LP74-11A-15		field verified

				97		992		1		D		1974		6				4		4482		0.926						2		3		90		Y		1		1325		OEm(lc)		LP74-11A-15		field verified

				98		992		1		D		1974		3				4		3127		0.646						2		1		115		Y		5		1220		OEm(lc)		LP74-11A-15

				99		992		1		D		1974		1				4		2473		0.511						2		1		80		P		3		500		OEm(lc)		LP74-11A-16		field verified

				100		992		1		D		1974		6				4		2710		0.560						8		3		55		P		5		515		OEm(lc)		LP74-11A-17

				101		992		6		P		1974		5		1		5		27476		5.677						5		2		50		I		4		500		OEm(lc)		LP74-11A-17		field verified

				102		992		1		P		1974		6				3		1476		0.305						1		1		25		P		4		205		Mm(1n)		LP74-11A-17

				103		992		1		P		1974		6				3		1074		0.222						2		2		70		P		4		1180		Mvi(g)		LP74-12A-14

				104		992		1		P		1974		1				3		624		0.129						2		2		70		P		4		1080		Mvi(g)		LP74-12A-14

				105		992		1		P		1974		2				2		455		0.094						2		2		95		P		4		930		OEm(lc)		LP74-12A-14

				106		992		1		P		1974		1		2		3		1152		0.238						2		1		90		P		4		885		OEm(lc)		LP74-12A-14		field verified

				107		992		1		P		1974		2				3		1534		0.317						2		2		70		P		4		685		OEm(lc)		LP74-12A-14

				108		992		1		P		1974		2				3		1980		0.409						2		1		60		P		4		1000		OEm(lc)		LP74-12A-14

				109		992		2		P		1974		1				5		5256		1.086						2		2		60		P		4		1090		OEm(lc)		LP74-12A-15

				110		992		1		P		1974		3				3		561		0.116						1		3		85		P		4		935		OEm(lc)		LP74-12A-15

				111		992		1		P		1974		3				3		644		0.133						2		2		90		P		4		640		OEm(lc)		LP74-12A-16

				112		992		2		Q		1974		2				5		8286		1.712						1		1		75		P		4		915		OEm(lc)		LP74-12A-17

				113		992		1		P		1974		6				4		4162		0.860						1		3		40		P		4		505		OEm(lc)		LP74-12A-17

				114		992		1		P		1974		6				3		503		0.104						2		1		60		P		4		630		Em(2sb)		LP74-13A-9

				115		992		2		Q		1974		6				5		12260		2.533						1		1		40		P		4		660		Em(2sb)		LP74-13A-9

				116		992		1		P		1974		2				3		1573		0.325						1		3		50		P		4		365		Em(2sb)		LP74-13A-9

				117		992		5		D		1974		5		2		3		1999		0.413						1		3		75		Y		4		495		Em(2sb)		LP74-13A-9

				118		992		1		P		1974		2				4		3054		0.631						1		3		45		P		4		510		Em(2sb)		LP74-13A-10

				119		992		2		D		1974		2				5		25531		5.275						1		1		80		Y		4		1300		Mvi(g)		LP74-13A-12		field verified

				120		992		5		Q		1974		5		6		5		11587		2.394						5		1		20		I		2		255		Mm(1n)		LP74-13A-17

				121		992		2		Q		1974		1				5		7381		1.525						1		1		40		P		5		345		Mm(1n)		LP74-14A-9

				122		992		1		D		1974		6				4		2347		0.485						8		3		20		Y		5		900		Em(2)		LP74-14A-20

				123		992		1		D		1974		6				3		1709		0.353						1		2		35		Y		1		600		OEm(lc)		LP74-14A-20

				124		992		1		D		1974		6		5		3		1418		0.293						8		3		50		N		5		1735		Mvi(sp)		LP74-14A-21

				125		992		1		D		1974		6		5		3		1186		0.245						8		3		55		N		5		1745		Mvi(sp)		LP74-14A-21

				126		992		1		D		1974		1				4		4995		1.032						1		3		90		Y		2		510		Em(1)		LP74-15A-15

				127		992		1		D		1974		2				4		2173		0.449						1		3		80		Y		5		535		Mvi(g)		LP74-15A-15

				128		992		5		Q		1974		5		2		5		62174		12.846						5		2		20		I		3		1205		Em(2)		LP74-15A-16

				129		992		1		D		1974		1				3		1597		0.330						1		1		60		P		3		800		Em(1)		LP74-15A-16

				130		992		1		D		1974		2				4		2647		0.547						1		3		20		Y		3		1000		Em(2)		LP74-15A-16

				131		992		6		P		1974		5		6		5		35980		7.434						5		2		15		I		4		210		Mm(1n)		LP74-16A-9

				132		992		1		D		1974		2				3		1012		0.209						1		3		75		Y		3		530		Em(1)		LP74-16A-15

				133		992		1		D		1974		2				3		1249		0.258						1		3		70		Y		3		530		Em(1)		LP74-16A-15

				134		992		1		D		1974		6				4		2018		0.417						1		2		75		Y		3		835		Ev(c)		LP74-16A-16

				135		992		2		P		1974		2		1		5		22274		4.602						1		1		60		Y		2		1110		Ev(c)		LP74-16A-16

				136		992		1		D		1974		2				3		1578		0.326						2		1		55		Y		2		990		Ev(c)		LP74-16A-16

				137		992		1		D		1974		2				3		1800		0.372						1		2		60		Y		2		675		Ev(c)		LP74-16A-16

				138		992		1		D		1974		1				5		5793		1.197						1		3		75		Y		2		505		Mvi(g)		LP74-16A-16

				139		992		1		D		1974		1				3		1210		0.250						2		1		45		Y		2		500		Em(1)		LP74-16A-16

				140		992		1		D		1974		2				4		2551		0.527						1		3		55		Y		2		75		OEm(lc)		LP74-16A-16

				141		992		1		P		1974		3				4		2159		0.446						1		3		55		Y		5		590		OEm(lc)		LP74-16A-16		field verified

				142		992		1		D		1974		3				4		2115		0.437						1		2		85		Y		5		630		OEm(lc)		LP74-16A-16		field verified

				143		992		1		D		1974		2				4		2028		0.419						1		3		60		Y		3		725		Em(2)		LP74-16A-16

				144		992		2		P		1974		2				5		9815		2.028						1		2		45		P		3		1215		Em(2)		LP74-16A-17

				145		992		1		D		1974		2				3		1012		0.209						1		3		35		Y		3		1140		Em(2)		LP74-16A-17

				146		992		1		D		1974		2				3		1292		0.267						1		2		30		Y		3		1190		Em(2)		LP74-16A-17

				147		992		1		D		1974		1				3		832		0.172						8		3		55		P		5		1210		Em(2)		LP74-16A-17

				148		992		1		D		1974		1				4		2623		0.542						8		4		45		P		5		1225		Em(2)		LP74-16A-17

				149		992		1		D		1974		1				3		1457		0.301						5		4		40		Y		3		1050		Em(2)		LP74-16A-17

				150		992		1		D		1974		5				3		1278		0.264						8		3		25		Y		3		1050		Qls		LP74-16A-17

				151		992		1		D		1974		2				3		803		0.166						1		3		80		Y		3		990		Em(1)		LP74-16A-17

				152		992		1		D		1974		2				3		857		0.177						1		4		90		Y		3		1000		Em(1)		LP74-16A-17

				153		992		1		D		1974		2				3		832		0.172						1		3		95		Y		3		990		Em(1)		LP74-16A-17

				154		992		1		D		1974		2				3		1738		0.359						1		4		75		Y		3		895		Em(1)		LP74-16A-17

				155		992		1		D		1974		5				3		963		0.199						8		3		25		Y		3		1005		Qls		LP74-16A-17

				156		992		1		D		1974		2				3		963		0.199						1		3		85		Y		3		715		Em(2)		LP74-17A-17

				157		992		1		D		1982		7				3		886		0.183						2		1		20		P		1		200		Qt		SWPC82-9-8-70

		22829		158		992		2		D		1982		2				4		4990		1.031						2		1		50		Y		5		1075		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		159		992		1		D		1982		2				4		2435		0.503						1		1		75		Y		5		1060		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		160		992		1		D		1982		3		2		4		2391		0.494						2		1		90		Y		5		1090		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		161		992		1		D		1982		3		2		3		1520		0.314						2		1		65		Y		5		1050		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		162		992		1		D		1982		3		2		3		944		0.195						1		1		80		Y		5		1010		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22797		163		992		1		D		1982		2				4		2948		0.609						2		1		60		Y		5		1260		Mvi(g)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22822		164		992		2		D		1982		3				5		9733		2.011						1		1		110		Y		5		980		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22822		165		992		2		D		1982		3				4		2681		0.554						2		3		75		Y		5		950		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22792		166		992		1		D		1982		1				4		2362		0.488						1		3		95		Y		1		650		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22818		167		992		2		D		1982		1				4		2023		0.418						1		3		45		Y		2		680		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22821		168		992		2		D		1982		1				4		3175		0.656						1		3		80		Y		1		1040		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22775		169		992		1		D		1982		1				4		2018		0.417						2		1		105		Y		1		630		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

		22775		170		992		1		D		1982		1				3		1041		0.215						2		1		75		Y		1		600		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

				171		992		1		D		1982		1		2		3		1689		0.349						2		3		130		Y		1		730		OEm(lc)		SWPC82-9-9-95

		22777		172		992		1		D		1982		1		2		4		4453		0.920						2		3		115		Y		1		960		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

				173		992		1		D		1982		1				4		2333		0.482						2		2		105		Y		1		760		OEm(lc)		SWPC82-9-9-97

		22766		174		992		1		D		1982		1				3		1810		0.374						2		2		75		Y		1		630		OEm(lc)		SWPC82-9-9-97		slide also identifed in Nature Conservancy study

		22758		175		992		2		D		1982		2				4		4327		0.894						2		1		60		Y		5		585		OEm(lc)		SWPC82-9-9-98		slide also identifed in Nature Conservancy study

				176		992		1		D		1982		2				4		2681		0.554						2		1		90		Y		3		535		OEm(lc)		SWPC82-9-9-99

				177		992		5		D		1982		4		5		3		803		0.166						4		1		35		Y		3		55		OEm(lc)		SWPC82-9-9-105

				178		992		5		D		1982		4		5		3		1041		0.215						4		1		45		Y		3		60		OEm(lc)		SWPC82-9-9-105

				179		992		1		D		1982		1				4		2909		0.601						2		3		75		Y		5		1275		Mvi(g)		SWPC82-12-10-260

				180		992		1		D		1982		1				3		1878		0.388						2		3		100		Y		1		1070		Mvi(g)		SWPC82-12-10-260

				181		992		1		D		1982		2				3		586		0.121						1		3		80		Y		2		1150		OEm(lc)		SWPC82-12-10-261

				182		992		1		D		1982		2				4		2217		0.458						2		3		90		Y		5		1290		Mvi(g)		SWPC82-12-10-261

				183		992		1		P		1982		1				4		2841		0.587						1		3		55		Y		2		990		OEm(lc)		SWPC82-12-10-261

		22802		184		992		2		D		1982		1				5		6950		1.436						1		1		70		Y		5		915		OEm(lc)		SWPC82-12-10-262		slide also identifed in Nature Conservancy study

				185		992		1		D		1982		2				3		741		0.153						1		3		90		Y		2		485		OEm(lc)		SWPC82-12-10-262

				186		992		1		D		1982		2				3		358		0.074						1		3		65		Y		5		500		OEm(lc)		SWPC82-12-10-263

		22778		187		992		1		D		1982		1				4		3446		0.712						2		1		95		P		5		380		OEm(lc)		SWPC82-12-10-264		slide also identifed in Nature Conservancy study

				188		992		2		D		1982		6				5		6476		1.338						1		1		35		Y		5		410		OEm(lc)		SWPC82-12-10-270

				189		992		1		D		1982		6				3		987		0.204						1		3		20		P		3		260		OEm(lc)		SWPC82-12-10-271

				190		992		2		D		1982		1				5		48772		10.077						1		1		65		Y		2		1380		Mvi(g)		SWPC82-12-11-309

				191		992		1		D		1982		1				5		13431		2.775						2		1		110		Y		5		1050		Mvi(g)		SWPC82-12-11-309

				192		992		1		D		1982		2				5		6016		1.243						1		1		55		Y		5		1025		Mvi(g)		SWPC82-12-11-309

				193		992		1		D		1982		1		2		5		6156		1.272						1		3		60		Y		5		1100		OEm(lc)		SWPC82-12-11-309

				194		992		2		D		1982		2				5		8242		1.703						2		3		60		Y		5		1145		OEm(lc)		SWPC82-12-11-309

				195		992		1		D		1982		1		2		4		4162		0.860						2		3		70		Y		5		1150		Mvi(g)		SWPC82-12-11-309		field verified

				196		992		1		D		1982		2				3		3659		0.756						6		4		45		Y		5		1165		Mvi(g)		SWPC82-12-11-309		field verified

				197		992		1		D		1982		2				4		4985		1.030						1		1		30		Y		5		1185		Mvi(g)		SWPC82-12-11-309		field verified

				198		992		1		D		1982		1				4		4966		1.026						2		2		65		Y		5		1185		Mvi(g)		SWPC82-12-11-309

				199		992		1		D		1982		1				4		3141		0.649						1		3		105		Y		5		770		OEm(lc)		SWPC82-12-11-310

				200		992		2		D		1982		1		2		3		1689		0.349						2		1		55		Y		5		740		OEm(lc)		SWPC82-12-11-310

				201		992		1		D		1982		1				4		3741		0.773						2		3		80		Y		1		725		OEm(lc)		SWPC82-12-11-310

				202		992		1		D		1982		1				5		6708		1.386						2		1		50		Y		5		740		OEm(lc)		SWPC82-12-11-310

				203		992		6		D		1982		5		1		5		64299		13.285						5		2		70		I		4		720		OEm(lc)		SWPC82-12-11-310

				204		992		1		D		1982		1		5		3		1171		0.242						8		1		75		P		1		480		Qls		SWPC82-12-11-310

				205		992		1		D		1982		1				3		799		0.165						8		3		30		N		1		560		OEm(lc)		SWPC82-12-11-310

				206		992		1		D		1982		1				4		2986		0.617						1		1		65		Y		5		720		OEm(lc)		SWPC82-12-11-310

				207		992		1		D		1982		1				3		1718		0.355						1		3		90		Y		1		695		OEm(lc)		SWPC82-12-11-310

				208		992		2		D		1982		3				5		12928		2.671						1		1		110		Y		5		845		OEm(lc)		SWPC82-12-11-310

				209		992		1		D		1982		1				4		3030		0.626						2		2		80		Y		1		1060		OEm(lc)		SWPC82-12-11-310

				210		992		1		D		1982		3				3		736		0.152						2		2		105		Y		1		910		OEm(lc)		SWPC82-12-11-310

				211		992		1		D		1982		1				3		968		0.200						2		2		110		Y		1		1080		OEm(lc)		SWPC82-12-11-310

				212		992		2		D		1982		3				5		14713		3.040						1		1		65		Y		2		871		OEm(lc)		SWPC82-12-11-310

				213		992		2		D		1982		1				4		3020		0.624						2		2		90		Y		1		945		OEm(lc)		SWPC82-12-11-311

				214		992		1		D		1982		1				4		2038		0.421						2		1		80		Y		1		740		OEm(lc)		SWPC82-12-11-311

				215		992		1		D		1982		1				4		2473		0.511						1		3		55		Y		1		660		OEm(lc)		SWPC82-12-11-311

				216		992		1		D		1982		1				4		2972		0.614						1		3		45		Y		2		890		OEm(lc)		SWPC82-12-11-312

				217		992		1		D		1982		1				3		1859		0.384						7		3		80		P		5		370		OEm(lc)		SWPC82-12-11-312

				218		992		1		D		1982		1		2		3		1147		0.237						2		2		45		P		1		1270		OEm(lc)		SWPC82-1-12-17

				219		992		2		D		1982		2				5		8426		1.741						1		1		65		Y		1		1235		OEm(lc)		SWPC82-1-12-17		field verified

				220		992		1		D		1982		1				4		2560		0.529						2		1		80		P		1		785		OEm(lc)		SWPC82-1-12-17		field verified

				221		992		1		D		1982		1				3		1791		0.370						1		3		95		Y		1		675		OEm(lc)		SWPC82-1-12-17

				222		992		1		D		1982		1				3		1849		0.382						2		4		90		P		1		645		OEm(lc)		SWPC82-1-12-17

				223		992		2		D		1982		1				5		7062		1.459						1		1		75		Y		1		1065		Mvi(g)		SWPC82-1-12-18

				224		992		1		D		1982		1				3		1331		0.275						2		2		70		P		1		785		OEm(lc)		SWPC82-1-12-18

				225		992		2		D		1982		3				5		8146		1.683						1		1		45		Y		5		1110		OEm(lc)		SWPC82-1-12-18		field verified

				226		992		1		D		1982		3				4		2343		0.484						2		1		45		Y		5		1095		OEm(lc)		SWPC82-1-12-18		field verified

				227		992		1		D		1982		6				4		3151		0.651						2		1		35		Y		5		1020		OEm(lc)		SWPC82-1-12-18		field verified

				228		992		1		D		1982		6				4		4864		1.005						1		3		45		Y		5		680		OEm(lc)		SWPC82-1-12-18

				229		992		1		D		1982		2				5		5426		1.121						1		3		110		Y		5		535		OEm(lc)		SWPC82-1-12-18

				230		992		2		D		1982		1				4		3572		0.738						2		1		55		Y		5		710		OEm(lc)		SWPC82-1-12-19

				231		992		1		D		1982		1				3		794		0.164						2		1		95		P		1		720		OEm(lc)		SWPC82-1-12-19

				232		992		1		D		1982		1		2		4		2647		0.547						2		2		45		Y		5		1130		Mvi(g)		SWPC82-1-12-19

				233		992		2		D		1982		1				5		7110		1.469						1		1		35		Y		5		550		OEm(lc)		SWPC82-1-12-20		field verified

				234		992		2		D		1982		1				5		7057		1.458						2		2		45		Y		2		290		Mm(1b)		SWPC82-1-12-28

				235		992		2		D		1982		1				4		2565		0.530						2		3		45		Y		5		205		Mm(1b)		SWPC82-1-12-28

				236		992		2		D		1982		1				4		3122		0.645						2		2		30		Y		5		215		Mm(1b)		SWPC82-1-12-28

				237		992		2		D		1982		2				5		7971		1.647						1		1		95		Y		4		1140		Mvi(g)		SWPC82-1-13-56

				238		992		1		D		1982		3				4		2101		0.434						2		1		45		P		5		420		Mm(1n)		SWPC82-1-13-59

				239		992		1		D		1982		6				4		3223		0.666						2		2		60		Y		5		460		OEm(ls)		SWPC82-14-14-130

				240		992		1		D		1982		1				3		1679		0.347						2		2		40		Y		5		345		OEm(lc)		SWPC82-14-14-131

				241		992		2		D		1982		2		1		5		7850		1.622						1		1		45		Y		5		555		Em(2sb)		SWPC82-14-14-131

				242		992		1		D		1982		1				4		2464		0.509						2		1		50		P		5		320		Mm(1n)		SWPC82-14-14-131

				243		992		1		D		1982		2				4		2575		0.532						2		1		40		P		1		520		Em(2sb)		SWPC82-13-14-215

				244		992		1		D		1982		1				3		862		0.178						1		4		70		Y		1		280		OEm(ls)		SWPC82-1-15-99

				245		992		1		D		1982		1				4		2618		0.541						2		1		55		Y		5		330		Mm(1b)		SWPC82-1-15-104

				246		992		1		D		1982		1				3		1592		0.329						2		3		30		Y		5		385		Mm(1n)		SWPC82-1-16-144

				247		992		1		D		1982		6				3		905		0.187						2		1		25		N		1		705		Mm(1b)		SWPC82-1-16-147

				248		992		6		P		1993		5		3		5		18527		3.828						4		1		20		I		4		140		Qt		SW93-2-8-106

		22795		249		992		1		D		1993		2				3		1321		0.273						2		1		55		Y		2		1180		OEm(lc)		SW93-2-9-133		slide also identifed in Nature Conservancy study

		22821		250		992		2		D		1993		6				5		9791		2.023						1		3		65		Y		2		895		OEm(lc)		SW93-2-9-133		slide also identifed in Nature Conservancy study

				251		992		1		P		1993		1				3		1133		0.234						2		1		50		P		2		1030		Mvi(g)		SW93-2-9-134

		22775		252		992		2		D		1993		2				5		10691		2.209						2		3		50		Y		5		875		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

		22775		253		992		1		D		1993		2				4		3799		0.785						2		1		40		Y		5		895		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

		22782		254		992		2		D		1993		1				4		3954		0.817						1		1		85		Y		4		780		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

				255		992		1		D		1993		1				2		469		0.097						1		3		85		Y		2		455		OEm(lc)		SW93-2-9-135

				256		992		1		D		1993		2				3		1999		0.413						1		3		110		Y		2		595		OEm(lc)		SW93-2-9-135

		22747		257		992		2		D		1993		3		2		5		6011		1.242						1		1		110		Y		4		670		OEm(lc)		SW93-2-9-139		slide also identifed in Nature Conservancy study

		22747		258		992		1		D		1993		3				4		2691		0.556						2		1		105		Y		4		600		OEm(lc)		SW93-2-9-139		slide also identifed in Nature Conservancy study

				259		992		1		D		1993		1				3		1718		0.355						5		2		70		P		5		1405		Mvi(g)		SW93-45-10-15

				260		992		1		D		1993		1				3		1176		0.243						1		3		80		Y		3		980		Mvi(g)		SW93-45-10-15

				261		992		1		D		1993		6				2		334		0.069						1		3		95		Y		3		725		OEm(lc)		SW93-45-10-16

		22829		262		992		1		D		1993		2				3		866		0.179						1		3		65		Y		3		725		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		263		992		2		D		1993		3				5		8484		1.753						1		1		60		Y		3		840		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		264		992		1		D		1993		3				3		1650		0.341						2		1		40		Y		3		915		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		265		992		1		D		1993		1				4		2323		0.480						5		4		60		Y		5		590		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

				266		992		1		P		1993		1				4		2570		0.531						2		1		55		P		3		565		OEm(lc)		SW93-45-10-16

				267		992		1		D		1993		6				3		847		0.175						1		3		35		P		3		400		OEm(lc)		SW93-45-10-16

				268		992		6		Q		1993		5		1		5		94016		19.425						5		2		60		I		4		645		OEm(lc)		SW93-45-10-16

		22789		269		992		1		D		1993		1				3		1360		0.281						1		2		45		P		3		485		OEm(lc)		SW93-45-10-17		slide also identifed in Nature Conservancy study

				270		992		1		D		1993		6				3		842		0.174						1		3		30		P		3		505		OEm(lc)		SW93-45-11-53

				271		992		1		D		1993		6				4		2110		0.436						1		2		65		P		2		560		OEm(lc)		SW93-45-11-54

				272		992		1		D		1993		3				4		4104		0.848						2		1		40		Y		5		730		OEm(lc)		SW93-45-11-54

				273		992		2		D		1993		1				4		3557		0.735						2		1		75		Y		5		655		OEm(lc)		SW93-45-11-54

				274		992		6		P		1993		5		2		5		25710		5.312						1		4		30		I		4		560		OEm(lc)		SW93-45-11-54

				275		992		1		D		1993		1				3		1365		0.282						1		3		65		Y		5		815		OEm(lc)		SW93-45-11-54

				276		992		1		D		1993		1				3		1375		0.284						2		3		75		P		2		810		OEm(lc)		SW93-45-11-54

				277		992		1		D		1993		1				3		586		0.121						1		3		85		P		1		745		OEm(lc)		SW93-45-12-88

				278		992		1		D		1993		1				4		3896		0.805						2		2		60		P		1		915		OEm(lc)		SW93-45-12-88

				279		992		1		D		1993		1				3		1113		0.230						1		2		65		P		5		850		OEm(lc)		SW93-45-12-88

				280		992		1		D		1993		1				3		1796		0.371						2		1		45		P		5		535		OEm(lc)		SW93-45-12-90

				281		992		6		P		1993		5				5		18435		3.809						5		2		50		I		4		485		Em(2sb)		SW93-19-13-70

				282		992		6		Q		1993		5		1		4		3746		0.774						5		2		65		I		4		380		Em(2sb)		SW93-19-13-70

				283		992		1		D		1993		2				2		339		0.070						1		3		50		Y		1		460		Em(2sb)		SW93-19-13-71

				284		992		1		D		1993		1				4		2130		0.440						2		2		80		I		5		980		Mvi(g)		SW93-19-13-71

				285		992		6		D		1993		5				5		36077		7.454						5		2		70		I		4		395		OEm(lc)		SW93-46-13-215

				286		992		1		Q		1993		2		5		5		6970		1.440						1		1		50		I		3		655		OEm(lc)		SW93-19-14-22		field verified

				287		992		6		P		1993		5		1		5		35099		7.252						5		2		50		I		4		445		Mm(1n)		SW93-19-14-23

				288		992		5		D		1993		5				4		2768		0.572						2		3		50		P		2		385		Mm(1b)		SW93-19-16-111

				289		992		1		Q		1993		6				4		4041		0.835						2		3		35		I		3		270		Mm(1n)		SW93-45-17-122

		22795		290		992		2		D		1999		2				5		8513		1.759						1		1		60		Y		2		1115		OEm(lc)		SWC99-15-17-239		slide also identifed in Nature Conservancy study

				291		992		1		D		1999		1				4		2275		0.470						5		2		65		N		5		460		Mm(1n)		SWC99-27-19-38

				292		992		2		D		1999		1		2		5		30119		6.223						2		3		90		Y		2		1225		Mvi(g)		SWC99-27-20-68		field verified

				293		992		1		D		1999		1				3		1123		0.232						1		3		130		P		2		935		OEm(lc)		SWC99-27-20-68

				294		992		1		D		1999		6				4		2391		0.494						2		2		60		P		5		600		OEm(lc)		SWC99-27-20-70

				295		992		5		D		1999		5		1		4		2425		0.501						1		1		120		P		2		345		OEm(lc)		SWC99-27-20-72

		22799		296		992		1		D		1999		6				4		2928		0.605						2		2		75		P		5		590		OEm(lc)		SWC99-27-20-73

				297		992		2		D		1999		1				5		7018		1.450						1		1		65		Y		1		760		Mvi(g)		SWC99-27-21-103

				298		992		2		D		1999		2				5		17758		3.669						1		1		75		Y		5		740		OEm(ls)		SWC99-27-21-103

				299		992		1		D		1999		2				4		3751		0.775						2		1		80		Y		5		730		OEm(ls)		SWC99-27-21-103

				300		992		1		D		1999		2				3		1346		0.278						2		1		115		Y		5		735		OEm(ls)		SWC99-27-21-103

				301		992		2		D		1999		2				4		4884		1.009						1		1		80		Y		1		1035		Mvi(g)		SWC99-27-21-104

				302		992		1		D		1999		2				4		4540		0.938						1		1		60		Y		1		750		OEm(lc)		SWC99-27-21-104

				303		992		1		D		1999		2				4		3886		0.803						2		1		65		P		5		1250		Mvi(g)		SWC99-27-21-105		field verified

				304		992		1		D		1999		2				4		2870		0.593						2		1		70		P		2		1095		OEm(lc)		SWC99-27-21-105

				305		992		1		D		1999		2				4		2057		0.425						2		1		45		P		5		955		OEm(lc)		SWC99-27-21-105

				306		992		1		D		1999		2				3		678		0.140						1		3		80		P		5		755		OEm(lc)		SWC99-27-21-105		field verified

				307		992		2		Q		1999		3				5		9970		2.060						1		1		70		P		5		370		Mm(1n)		SWC99-27-21-106

				308		992		1		P		1999		6				3		1045		0.216						2		2		40		P		2		405		OEm(lc)		SWC99-27-21-107

				309		992		6		Q		1999		5				5		124857		25.797						5		2		25		I		4		230		OEm(lc)		SWC99-27-21-108

				310		992		2		D		1999		6				4		3765		0.778						1		1		45		Y		5		425		OEm(lc)		SWC99-27-22-141

				311		992		2		D		1999		1				5		11122		2.298						1		1		55		Y		5		415		OEm(ls)		SWC99-27-22-141

				312		992		2		D		1999		3		2		5		13634		2.817						1		1		80		Y		5		870		OEm(ls)		SWC99-27-22-141

				313		992		1		D		1999		3				3		1026		0.212						1		3		100		P		1		520		Em(2sb)		SWC99-27-22-141

				314		992		1		P		1999		1				3		586		0.121						2		2		35		I		5		550		OEm(ls)		SWC99-27-22-142

				315		992		1		D		1999		1				3		1825		0.377						2		2		65		I		5		435		OEm(lc)		SWC99-27-22-143

				316		992		2		P		1999		1				5		5096		1.053						1		1		55		P		5		380		Mm(1n)		SWC99-27-22-148

				317		992		2		Q		1999		1				4		4051		0.837						1		1		50		P		5		385		Mm(1n)		SWC99-27-22-148

				318		992		1		D		1999		6				4		2333		0.482						2		1		45		Y		1		315		OEm(lc)		SWC99-27-22-152

				319		992		1		P		1999		3				5		6776		1.400						2		1		65		P		3		775		Mm(1b)		SWC99-27-23-184		field verified

				320		992		2		D		1999		2				4		4269		0.882						1		1		40		Y		3		810		Ev(c)		SWC99-27-24-226





definitions

		LSI_UNIQID		Slide_id		Source_idno		Lsi_process		Certainty		Id_date		Ls_size		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Source_IDNO		Delivery		Landuse		Init_elev		Photo_num

																										991 = Priority 1

		CALCULATED		up to 5 integers		CALCULATED		1 = shallow-rapid		D = definite:  originator of landslide information is certain that this is a landslide		First year of landslide identification		Approximate size at ID_Date		Next year of landslide identification, if slide has changed size or shape		Approximate size at ID2_Date		1 = inner gorge		1 = concave, convergent		percent slope at the failure location		992 = Priority 2		Y = yes, delivery occurred		1 = clearcut  (timber 0-5 yrs)		elevation (in feet) of the landslide initiation site		the full photo number the slide was identified on

		IN THE		Put the same		IN THE		2 = debris flow		P = probable:  originator of landslide information is almost certain that this is a landslide		use photo year or best estimate		1 = very small				(see LS_Size for values)		2 = bedrock hollow		2 = concave-planar				993 = Priority 3		N = no, delivery did not occur		2 = young stands  (timber 5-15 yrs)

		ENTRY		number on both the		ENTRY		3 = debris avalanche		Q = questionable:  originator of landslide information is not certain that this is a landslide, but is including it for completeness of the inventory.		of landslide age.		2 = small		4 digit year, e.g. 1996				3 = avalanche chute		3 = planar		integer				P = probably sediment delivered		3 = submature timber (15-50 years)		integer		12 characters

		PROCESS		map and spreadsheet		PROCESS		4 = deep-seated				4 digit year, e.g. 1996		3 = medium						4 = terrace face		4 = planar-convex						I =  indeterminate		4 = mature timber (>50 years)

								5 = shallow, sporadic deep-seated						4 = large						5 = headwall		5 = convex, divergent								5 = road

								6 = large, persistent deep-seated						5 = very large						6 = rock outcrop										6 = partial cut

								7 = earth flow												7 = other										7 = yarding

								8 = rock topple						very small:    (1-100 square yards)						8 = deep seated										8 = alpine

								9 = snow avalanche						small:  (101-500 square yards)						9 = stream influenced										9 = other-e.g., housing, agriculture

														medium:  (501-2000 square yards)

														large: (2001-5000 square yards)

														very large:   (greater than 5000 square yards)

		REQUIRED DATA COLLECTION

		ALL OTHER FIELDS ARE OPTIONAL





calculations

		Acres of Landsliding						WAU Size

		419234						acres		41610

								mi2		65

		geologic unit		Acres

		Landslide deposits		1266				33971		total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597

		Shoalwater Bay Fm		1143

		Cliff Point Siltstone		1292

		Megler Sandstone		591

		Crescent Fm		407

		WAUs		Landslides (n)		Years		Study Area Acreage		Rate (n/ac-WAU/yr)

		Lower Naselle		319		36		33,971		2.6x10-4

		Nookachamps		62		39		46,612		0.34x10-5

		Clear–Dan–Lime Creeks		11		39		6,983		4.0 x 10-5

		Lower Finney and Miller Creek Valley		361		39		20,900		4.4x10-4

		Jackman Creek - Corkindale		300		38		16,000		5x10-4





plots

		Landslide Process		# of slides				Area in Acres

		shallow-rapid		214				112

		debris flow		65				116

		shallow, sporadic 
deep-seated		18				31

		large, persistent 
deep-seated		22				1317

		Landslide Size		# of slides

		small (101-500 yd2)		10

		medium (501-2000 yd2)		113

		large (2001-5000 yd2)		115

		very large (> 5000 yd2)		81

		Associated Landform		# of slides

		inner gorge		146

		bedrock hollow		118

		headwall		25

		deep-seated		12

		terrace face		7

		stream influenced		5

		other		4

		rock outcrop		2

		Slope Shape		# of slides

		concave, converent		134

		concave-planar		68

		planar		100

		planar-convex		15

		convex, divergent		2

		Gradient		# of slides

		0 – 10		0

		11 – 20		13

		21 – 30		20

		31 – 40		31

		41 – 50		52

		51 – 60		45

		61 – 70		48

		71 – 80		42

		81 – 90		29

		91 – 100		15

		101 – 110		16

		111 – 120		4

		121 – 130		4

		Delivery		# of slides

		yes, delivery occurred		202

		probably sediment delivered		76

		no, delivery did not occur		29

		indeterminant		12

		Landuse		# of slides

		road				118

		clearcut 
(timber 0 to 5 yrs)				69

		mature timber 
(> 50 yrs)				47

		young stands 
(timber 5 to 15 yrs)				44

		submature timber 
(15 to 50 yrs)				39

		partial cut				1

		yarding				1

		Initiation Elevation		# of slides

		0-100'		7

		101-200'		5

		201-300'		20

		301-400'		22

		401-500'		30

		501-600'		39

		601-700'		25

		701-800'		33

		801-900'		25

		901-1000'		27

		1001-1100'		28

		1101-1200'		21

		1201-1300'		22

		1301-1400'		10

		1401-1500'		2

		1501-1600'		1

		1601-1700'		0

		1701-1800'		2

		geologic unit		# of slides

		Landslide deposits		3

		Terrace deposits		4

		Invasive Columbia River Basalt Flows		41

		Astoria Fm - Bald Ridge Unit		9

		Astoria Fm - Naselle Unit		16

		Lincoln Creek Fm		191

		Shoalwater Bay Fm		11

		Eocene Siltstone & Sandstone		19

		Megler Sandstone		20

		Crescent Fm		5

		geologic unit		Gunit Acres		Acres (all Qls)

		Landslide deposits		1266		0.7

		Terrace deposits		1547		21.2		Acres (large deep-seated)		Acres (Qls w/o large deep-seated)		% of total qls area originating from given geologic unit		% of area of deep-seated qls originating from given geologic unit		% of qls area (minus deep-seated) originating from given geologic unit		percent of total study area underlain by geologic unit		ratio (>1 = more landslides per area; <1 = less landslides per area

		Invasive Columbia River Basalt Flows		1883		51.8		0		0.7		0.04		0.00		0.27		3.73		0.07

		Astoria Fm - Bald Ridge Unit		2308		7.35		20.5		0.7		1.35		1.33		0.27		4.55		0.06

		Astoria Fm - Naselle Unit		9937		98.411		0		51.8		3.29		0.00		20.26		5.54		3.65

		Lincoln Creek Fm		13597		1119.8		0		7.35		0.47		0.00		2.87		6.79		0.42

		Shoalwater Bay Fm		1143		11		88.9		9.511		6.25		0.89		3.72		29.25		0.13

		Eocene Siltstone & Sandstone		1292		231.8		975		144.8		71.15		7.17		56.63		40.03		1.41

		Megler Sandstone		591		25.3		4.57		6.43		0.70		0.40		2.51		3.36		0.75

		Crescent Fm		407		6.6		211.2		20.6		14.73		16.35		8.06		3.80		2.12

		Totals (acres)		33971 *		1573.96		18.1		7.2		1.61		3.06		2.82		1.74		1.62

		* total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)						0		6.6		0.42		0.00		2.58		1.20		2.15

		Astoria Fm Grouped		12245		105.761		1318.27		255.691		100.00		29.20		100.00		100.00

		ARRANGED FOR GRAPHING

		Geologic Unit		percent of landslide area (not including deep-seated slides) originating from given geologic unit		percent of total study area underlain by geologic unit		88.9		16.861		6.72		5.65		6.59		36.04		0.18				This makes bald hills member look like a bad actor b/c if it is grouped with the naselle member than the severity index drops way off.

		Terrace deposits		0.27		4.55

		Landslide deposits		0.27		3.73

		Astoria Fm – Naselle Unit		3.72		29.25

		Astoria Fm – Bald Hills Unit		2.87		6.79

		Shoalwater Bay Fm		2.51		3.36

		Lincoln Creek Fm		56.63		40.03

		Megler Sandstone		2.38		1.74

		Eocene Siltstone & Sandstone		8.06		3.80

		Crescent Fm		2.58		1.20

		Invasive Columbia River Basalt Flows		20.26		5.54

		Average Slope Failure Angle by Geologic Unit

		Geologic Unit		average failure slope (%)

		Terrace deposits				31

		Landslide deposits				41

		Astoria Fm. - Naselle Unit				41

		Eocene Siltstone & Sandstone				41

		Astoria Fm. - Bald Ridge Unit				42

		Shoalwater Bay Fm.				56

		Crescent Fm.				58

		Megler Sandstone				67

		Lincoln Creek Fm.				68

		CRB - Invasive Flows				70

		Susceptibility Factor		MWMU1		MWMU2		MWMU3		MWMU4		MWMU5		MWMU6		MWMU7		WAU

		Area of MWMU (Acres)		1102.5		557.2		228.2		46.3		1305.6		29481.4		5863.0		38584.1

		Number of 'Delivering' Landslides		115		90		28		5		6		32		1		278

		Frequency of Delivery (No. of delivering landslides)/(MWMU Area/36 years)		2897		4487		3408		3000		128		30		5		200

		Area of 'Delivering' Landslides (Acres)		93.1		82.7		27.9		1.1		1.4		21.8		0.2		228.3

		Susceptibility Factor (area of delivering landslides)/(MWMUArea/39 years)		2346		4123		3396		660		30		21		1		164

		Susceptibility Compilation Chart to date

		Watershed		Gorges, headwalls, hollows		Inner gorges		Bedrock Hollows		Convergent hadwalls		Superimposed on relict landslides		Cliff-dominated slopes		Lower hazard hills		Incised river		Glacial Outwash terraces		Marine terraces		Valley floors		WAU or study area

		Lower Calawah Valley (Lingley, 2004)		404												24		405						37		68

		Jackman Corkindale (Lingley, 2004)		1167								1217		213		24				35						461

		Jackman Corkindale (Lingley, 2004)		1142												10				19

		Nookachamps   (Wegmann, 2004)				273		173		384										31						11

		Lime and Dan Creeks (Wegmann, 2004)		119																						4

		Finney Miller (Lingley, 2004)		1306		376						356		510		1				567						224

		Finney Miller (Lingley, 2004)										383		414						408

		West Fork Teanaway (Powell, in progress)																		978

		Lower Naselle (this study)				4123		2346		3396		30				21						660		1		164

		Averages		828		1591		1260		1890		497		379		16		405		212		660		19		155

		Size in Acres		Number of Landslides

		0 – 
0.19		48

		0.2 – 
0.49		99

		0.5 – 
0.99		82

		1.0 – 
4.99		66

		5.0 – 
9.99		10

		10.0 – 
49.9		10

		50 – 
806		4

		Landsldie Process		Acres of Delivery

		shallow-rapid		95

		debris flow		116

		shallow, sporadic 
deep-seated		12

		large, persistent 
deep-seated		0

		Landsldie Process		mean slope gradient for failures

		shallow-rapid		66

		debris flow		65.6

		shallow, sporadic 
deep-seated		56.8

		large, persistent 
deep-seated		45.9
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lsi_data

		LSI_UNIQID		Slide_id		SOURCE_IDNO		Lsi_process		Certainty		Id_date		MWMU		Secondary MWMU		Ls_size		Ls_size_yd2		Ls_size_ac		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Delivery		Landuse		Init_elev		slide_gunit		Photo_num		notes

		22772		44		992		1		D		1974		1				3		1718		0.000						1		5		80		Y		2		435		OEm(lc)		LP74-9A-22		slide also identifed in Nature Conservancy study

				82		992		1		D		1974		1				4		4143		0.000						5		5		70		Y		5		500		OEm(lc)		LP74-10A-18





definitions

		LSI_UNIQID		Slide_id		Source_idno		Lsi_process		Certainty		Id_date		Ls_size		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Source_IDNO		Delivery		Landuse		Init_elev		Photo_num

																										991 = Priority 1

		CALCULATED		up to 5 integers		CALCULATED		1 = shallow-rapid		D = definite:  originator of landslide information is certain that this is a landslide		First year of landslide identification		Approximate size at ID_Date		Next year of landslide identification, if slide has changed size or shape		Approximate size at ID2_Date		1 = inner gorge		1 = concave, convergent		percent slope at the failure location		992 = Priority 2		Y = yes, delivery occurred		1 = clearcut  (timber 0-5 yrs)		elevation (in feet) of the landslide initiation site		the full photo number the slide was identified on

		IN THE		Put the same		IN THE		2 = debris flow		P = probable:  originator of landslide information is almost certain that this is a landslide		use photo year or best estimate		1 = very small				(see LS_Size for values)		2 = bedrock hollow		2 = concave-planar				993 = Priority 3		N = no, delivery did not occur		2 = young stands  (timber 5-15 yrs)

		ENTRY		number on both the		ENTRY		3 = debris avalanche		Q = questionable:  originator of landslide information is not certain that this is a landslide, but is including it for completeness of the inventory.		of landslide age.		2 = small		4 digit year, e.g. 1996				3 = avalanche chute		3 = planar		integer				P = probably sediment delivered		3 = submature timber (15-50 years)		integer		12 characters

		PROCESS		map and spreadsheet		PROCESS		4 = deep-seated				4 digit year, e.g. 1996		3 = medium						4 = terrace face		4 = planar-convex						I =  indeterminate		4 = mature timber (>50 years)

								5 = shallow, sporadic deep-seated						4 = large						5 = headwall		5 = convex, divergent								5 = road

								6 = large, persistent deep-seated						5 = very large						6 = rock outcrop										6 = partial cut

								7 = earth flow												7 = other										7 = yarding

								8 = rock topple						very small:    (1-100 square yards)						8 = deep seated										8 = alpine

								9 = snow avalanche						small:  (101-500 square yards)						9 = stream influenced										9 = other-e.g., housing, agriculture

														medium:  (501-2000 square yards)

														large: (2001-5000 square yards)

														very large:   (greater than 5000 square yards)

		REQUIRED DATA COLLECTION

		ALL OTHER FIELDS ARE OPTIONAL





calculations

		Acres of Landsliding						WAU Size

		419234						acres		41610

								mi2		65

		geologic unit		Acres

		Landslide deposits		1266				33971		total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597

		Shoalwater Bay Fm		1143

		Cliff Point Siltstone		1292

		Megler Sandstone		591

		Crescent Fm		407

		WAUs		Landslides (n)		Years		Study Area Acreage		Rate (n/ac-WAU/yr)

		Lower Naselle		319		36		33,971		2.6x10-4

		Nookachamps		62		39		46,612		0.34x10-5

		Clear–Dan–Lime Creeks		11		39		6,983		4.0 x 10-5

		Lower Finney and Miller Creek Valley		361		39		20,900		4.4x10-4

		Jackman Creek - Corkindale		300		38		16,000		5x10-4





plots

		Landslide Process		# of slides				Area in Acres

		shallow-rapid		214				112

		debris flow		65				116

		shallow, sporadic 
deep-seated		18				31

		large, persistent 
deep-seated		22				1317

		Landslide Size		# of slides

		small (101-500 yd2)		10

		medium (501-2000 yd2)		113

		large (2001-5000 yd2)		115

		very large (> 5000 yd2)		81

		Associated Landform		# of slides

		inner gorge		146

		bedrock hollow		118

		headwall		25

		deep-seated		12

		terrace face		7

		stream influenced		5

		other		4

		rock outcrop		2

		Slope Shape		# of slides

		concave, converent		134

		concave-planar		68

		planar		100

		planar-convex		15

		convex, divergent		2

		Gradient		# of slides

		0 to 10		0

		11 to 20		13

		21 to 30		20

		31 to 40		31

		41 to 50		52

		51 to 60		45

		61 to 70		48

		71 to 80		42

		81 to 90		29

		91 to 100		15

		101 to 110		16

		111 to 120		4

		121 to 130		4

		Delivery		# of slides

		yes, delivery occurred		202

		probably sediment delivered		76

		no, delivery did not occur		29

		indeterminant		12

		Landuse		# of slides

		road				118

		clearcut 
(timber 0 to 5 yrs)				69

		mature timber 
(> 50 yrs)				47

		young stands 
(timber 5 to 15 yrs)				44

		submature timber 
(15 to 50 yrs)				39

		partial cut				1

		yarding				1

		Initiation Elevation		# of slides

		0-100'		7

		101-200'		5

		201-300'		20

		301-400'		22

		401-500'		30

		501-600'		39

		601-700'		25

		701-800'		33

		801-900'		25

		901-1000'		27

		1001-1100'		28

		1101-1200'		21

		1201-1300'		22

		1301-1400'		10

		1401-1500'		2

		1501-1600'		1

		1601-1700'		0

		1701-1800'		2

		geologic unit		# of slides

		Landslide deposits		3

		Terrace deposits		4

		Invasive Columbia River Basalt Flows		41

		Astoria Fm - Bald Ridge Unit		9

		Astoria Fm - Naselle Unit		16

		Lincoln Creek Fm		191

		Shoalwater Bay Fm		11

		Eocene Siltstone & Sandstone		19

		Megler Sandstone		20

		Crescent Fm		5

		geologic unit		Gunit Acres		Acres (all Qls)

		Landslide deposits		1266		0.7

		Terrace deposits		1547		21.2		Acres (large deep-seated)		Acres (Qls w/o large deep-seated)		% of total qls area originating from given geologic unit		% of area of deep-seated qls originating from given geologic unit		% of qls area (minus deep-seated) originating from given geologic unit		percent of total study area underlain by geologic unit		ratio (>1 = more landslides per area; <1 = less landslides per area

		Invasive Columbia River Basalt Flows		1883		51.8		0		0.7		0.04		0.00		0.27		3.73		0.07

		Astoria Fm - Bald Ridge Unit		2308		7.35		20.5		0.7		1.35		1.33		0.27		4.55		0.06

		Astoria Fm - Naselle Unit		9937		98.411		0		51.8		3.29		0.00		20.26		5.54		3.65

		Lincoln Creek Fm		13597		1119.8		0		7.35		0.47		0.00		2.87		6.79		0.42

		Shoalwater Bay Fm		1143		11		88.9		9.511		6.25		0.89		3.72		29.25		0.13

		Eocene Siltstone & Sandstone		1292		231.8		975		144.8		71.15		7.17		56.63		40.03		1.41

		Megler Sandstone		591		25.3		4.57		6.43		0.70		0.40		2.51		3.36		0.75

		Crescent Fm		407		6.6		211.2		20.6		14.73		16.35		8.06		3.80		2.12

		Totals (acres)		33971 *		1573.96		18.1		7.2		1.61		3.06		2.82		1.74		1.62

		* total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)						0		6.6		0.42		0.00		2.58		1.20		2.15

		Astoria Fm Grouped		12245		105.761		1318.27		255.691		100.00		29.20		100.00		100.00

		ARRANGED FOR GRAPHING

		Geologic Unit		percent of landslide area (not including deep-seated slides) originating from given geologic unit		percent of total study area underlain by geologic unit		88.9		16.861		6.72		5.65		6.59		36.04		0.18				This makes bald hills member look like a bad actor b/c if it is grouped with the naselle member than the severity index drops way off.

		Terrace deposits		0.27		4.55

		Landslide deposits		0.27		3.73

		Astoria Fm – Naselle Unit		3.72		29.25

		Astoria Fm – Bald Hills Unit		2.87		6.79

		Shoalwater Bay Fm		2.51		3.36

		Lincoln Creek Fm		56.63		40.03

		Megler Sandstone		2.38		1.74

		Eocene Siltstone & Sandstone		8.06		3.80

		Crescent Fm		2.58		1.20

		Invasive Columbia River Basalt Flows		20.26		5.54

		Average Slope Failure Angle by Geologic Unit

		Geologic Unit		average failure slope (%)

		Terrace deposits				31

		Landslide deposits				41

		Astoria Fm. - Naselle Unit				41

		Eocene Siltstone & Sandstone				41

		Astoria Fm. - Bald Ridge Unit				42

		Shoalwater Bay Fm.				56

		Crescent Fm.				58

		Megler Sandstone				67

		Lincoln Creek Fm.				68

		CRB - Invasive Flows				70

		Susceptibility Factor		MWMU1		MWMU2		MWMU3		MWMU4		MWMU5		MWMU6		MWMU7		WAU

		Area of MWMU (Acres)		1102.5		557.2		228.2		46.3		1305.6		29481.4		5863.0		38584.1

		Number of 'Delivering' Landslides		115		90		28		5		6		32		1		278

		Frequency of Delivery (No. of delivering landslides)/(MWMU Area/36 years)		2897		4487		3408		3000		128		30		5		200

		Area of 'Delivering' Landslides (Acres)		93.1		82.7		27.9		1.1		1.4		21.8		0.2		228.3

		Susceptibility Factor (area of delivering landslides)/(MWMUArea/39 years)		2346		4123		3396		660		30		21		1		164

		Susceptibility Compilation Chart to date

		Watershed		Gorges, headwalls, hollows		Inner gorges		Bedrock Hollows		Convergent hadwalls		Superimposed on relict landslides		Cliff-dominated slopes		Lower hazard hills		Incised river		Glacial Outwash terraces		Marine terraces		Valley floors		WAU or study area

		Lower Calawah Valley (Lingley, 2004)		404												24		405						37		68

		Jackman Corkindale (Lingley, 2004)		1167								1217		213		24				35						461

		Jackman Corkindale (Lingley, 2004)		1142												10				19

		Nookachamps   (Wegmann, 2004)				273		173		384										31						11

		Lime and Dan Creeks (Wegmann, 2004)		119																						4

		Finney Miller (Lingley, 2004)		1306		376						356		510		1				567						224

		Finney Miller (Lingley, 2004)										383		414						408

		West Fork Teanaway (Powell, in progress)																		978

		Lower Naselle (this study)				4123		2346		3396		30				21						660		1		164

		Averages		828		1591		1260		1890		497		379		16		405		212		660		19		155

		Size in Acres		Number of Landslides

		0 – 
0.19		48

		0.2 – 
0.49		99

		0.5 – 
0.99		82

		1.0 – 
4.99		66

		5.0 – 
9.99		10

		10.0 – 
49.9		10

		50 – 
806		4

		Landsldie Process		Acres of Delivery

		shallow-rapid		95

		debris flow		116

		shallow, sporadic 
deep-seated		12

		large, persistent 
deep-seated		0
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lsi_data

		LSI_UNIQID		Slide_id		SOURCE_IDNO		Lsi_process		Certainty		Id_date		MWMU		Secondary MWMU		Ls_size		Ls_size_yd2		Ls_size_ac		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Delivery		Landuse		Init_elev		slide_gunit		Photo_num		notes

				13		992		6		Q		1963		5		2		5		33246		7.434						5		2		35		I		4		385		OEm(lc)		SW63-10-19

		18899		18		992		6		P		1963		5		2		5		348274		3.809						5		1		25		N		4		125		Mm(1n)		SW63-11-23		slide mapped by Wells, 1989

		18912		20		992		6		P		1963		5		2		5		410627		7.454						5		2		25		N		4		430		OEm(lc) & Mm(1n)		SW63-13-20		slide mapped by Wells, 1989

		18895		21		992		6		D		1963		5				5		3902753		7.252						5		2		20		N		4		1325		OEm(lc)		SW63-14-20		slide mapped by Wells, 1989; field verified

				25		992		6		D		1963		5		2		5		130219		0.000						5		2		25		I		4		1250		Em(2)		SW63-15-17

				27		992		6		P		1963		5		2		5		162260		33.525						5		2		25		I		4		915		Em(2)		SW63-15-17		field verified

		18923		29		992		6		D		1963		5		2		5		605978		0.000						5		2		35		I		4		1525		Em(2)		SW63-16-18		slide mapped by Wells, 1989

				30		992		6		D		1963		5		2		5		123787		0.000						5		2		25		I		4		875		Em(2)		SW63-17-15

				31		992		6		D		1963		5		1		5		87894		0.000						5		2		40		I		4		860		Em(1)		SW63-17-15

				51		992		6		P		1974		5				5		81006		0.000						4		2		45		I		4		265		Qt		LP74-9A-29

				72		992		6		P		1974		5		2		4		4719		0.000						1		1		65		I		4		725		OEm(lc)		LP74-10A-18

				101		992		6		P		1974		5		1		5		27476		0.000						5		2		50		I		4		500		OEm(lc)		LP74-11A-17		field verified

				131		992		6		P		1974		5		6		5		35980		0.000						5		2		15		I		4		210		Mm(1n)		LP74-16A-9

				203		992		6		D		1982		5		1		5		64299		0.000						5		2		70		I		4		720		OEm(lc)		SWPC82-12-11-310

				248		992		6		P		1993		5		3		5		18527		0.000						4		1		20		I		4		140		Qt		SW93-2-8-106

				268		992		6		Q		1993		5		1		5		94016		0.000						5		2		60		I		4		645		OEm(lc)		SW93-45-10-16

				274		992		6		P		1993		5		2		5		25710		0.000						1		4		30		I		4		560		OEm(lc)		SW93-45-11-54

				281		992		6		P		1993		5				5		18435		0.000						5		2		50		I		4		485		Em(2sb)		SW93-19-13-70

				282		992		6		Q		1993		5		1		4		3746		0.000						5		2		65		I		4		380		Em(2sb)		SW93-19-13-70

				285		992		6		D		1993		5				5		36077		0.000						5		2		70		I		4		395		OEm(lc)		SW93-46-13-215

				287		992		6		P		1993		5		1		5		35099		0.000						5		2		50		I		4		445		Mm(1n)		SW93-19-14-23

				309		992		6		Q		1999		5				5		124857		0.000						5		2		25		I		4		230		OEm(lc)		SWC99-27-21-108





definitions

		LSI_UNIQID		Slide_id		Source_idno		Lsi_process		Certainty		Id_date		Ls_size		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Source_IDNO		Delivery		Landuse		Init_elev		Photo_num

																										991 = Priority 1

		CALCULATED		up to 5 integers		CALCULATED		1 = shallow-rapid		D = definite:  originator of landslide information is certain that this is a landslide		First year of landslide identification		Approximate size at ID_Date		Next year of landslide identification, if slide has changed size or shape		Approximate size at ID2_Date		1 = inner gorge		1 = concave, convergent		percent slope at the failure location		992 = Priority 2		Y = yes, delivery occurred		1 = clearcut  (timber 0-5 yrs)		elevation (in feet) of the landslide initiation site		the full photo number the slide was identified on

		IN THE		Put the same		IN THE		2 = debris flow		P = probable:  originator of landslide information is almost certain that this is a landslide		use photo year or best estimate		1 = very small				(see LS_Size for values)		2 = bedrock hollow		2 = concave-planar				993 = Priority 3		N = no, delivery did not occur		2 = young stands  (timber 5-15 yrs)

		ENTRY		number on both the		ENTRY		3 = debris avalanche		Q = questionable:  originator of landslide information is not certain that this is a landslide, but is including it for completeness of the inventory.		of landslide age.		2 = small		4 digit year, e.g. 1996				3 = avalanche chute		3 = planar		integer				P = probably sediment delivered		3 = submature timber (15-50 years)		integer		12 characters

		PROCESS		map and spreadsheet		PROCESS		4 = deep-seated				4 digit year, e.g. 1996		3 = medium						4 = terrace face		4 = planar-convex						I =  indeterminate		4 = mature timber (>50 years)

								5 = shallow, sporadic deep-seated						4 = large						5 = headwall		5 = convex, divergent								5 = road

								6 = large, persistent deep-seated						5 = very large						6 = rock outcrop										6 = partial cut

								7 = earth flow												7 = other										7 = yarding

								8 = rock topple						very small:    (1-100 square yards)						8 = deep seated										8 = alpine

								9 = snow avalanche						small:  (101-500 square yards)						9 = stream influenced										9 = other-e.g., housing, agriculture

														medium:  (501-2000 square yards)

														large: (2001-5000 square yards)

														very large:   (greater than 5000 square yards)

		REQUIRED DATA COLLECTION

		ALL OTHER FIELDS ARE OPTIONAL





calculations

		Acres of Landsliding						WAU Size

		419234						acres		41610

								mi2		65

		geologic unit		Acres

		Landslide deposits		1266				33971		total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597

		Shoalwater Bay Fm		1143

		Cliff Point Siltstone		1292

		Megler Sandstone		591

		Crescent Fm		407

		WAUs		Landslides (n)		Years		Study Area Acreage		Rate (n/ac-WAU/yr)

		Lower Naselle		319		36		33,971		2.6x10-4

		Nookachamps		62		39		46,612		0.34x10-5

		Clear–Dan–Lime Creeks		11		39		6,983		4.0 x 10-5

		Lower Finney and Miller Creek Valley		361		39		20,900		4.4x10-4

		Jackman Creek - Corkindale		300		38		16,000		5x10-4





plots

		Landslide Process		# of slides				Area in Acres

		shallow-rapid		214				112

		debris flow		65				116

		shallow, sporadic 
deep-seated		18				31

		large, persistent 
deep-seated		22				1317

		Landslide Size		# of slides

		small (101-500 yd2)		10

		medium (501-2000 yd2)		113

		large (2001-5000 yd2)		115

		very large (> 5000 yd2)		81

		Associated Landform		# of slides

		inner gorge		146

		bedrock hollow		118

		headwall		25

		deep seated		12

		terrace face		7

		stream influenced		5

		other		4

		rock outcrop		2

		Slope Shape		# of slides

		concave, converent		134

		concave-planar		68

		planar		100

		planar-convex		15

		convex, divergent		2

		Gradient		# of slides

		0 to 10		0

		11 to 20		13

		21 to 30		20

		31 to 40		31

		41 to 50		52

		51 to 60		45

		61 to 70		48

		71 to 80		42

		81 to 90		29

		91 to 100		15

		101 to 110		16

		111 to 120		4

		121 to 130		4

		Delivery		# of slides

		yes, delivery occurred		202

		probably sediment delivered		76

		no, delivery did not occur		29

		indeterminant		12

		Landuse		# of slides

		road				118

		clearcut 
(timber 0 to 5 yrs)				69

		mature timber 
(> 50 yrs)				47

		young stands 
(timber 5 to 15 yrs)				44

		submature timber 
(15 to 50 yrs)				39

		partial cut				1

		yarding				1

		Initiation Elevation		# of slides

		0-100'		7

		101-200'		5

		201-300'		20

		301-400'		22

		401-500'		30

		501-600'		39

		601-700'		25

		701-800'		33

		801-900'		25

		901-1000'		27

		1001-1100'		28

		1101-1200'		21

		1201-1300'		22

		1301-1400'		10

		1401-1500'		2

		1501-1600'		1

		1601-1700'		0

		1701-1800'		2

		geologic unit		# of slides

		Landslide deposits		3

		Terrace deposits		4

		Invasive Columbia River Basalt Flows		41

		Astoria Fm - Bald Ridge Unit		9

		Astoria Fm - Naselle Unit		16

		Lincoln Creek Fm		191

		Shoalwater Bay Fm		11

		Eocene Siltstone & Sandstone		19

		Megler Sandstone		20

		Crescent Fm		5

		geologic unit		Gunit Acres		Acres (all Qls)

		Landslide deposits		1266		0.7

		Terrace deposits		1547		21.2		Acres (large deep-seated)		Acres (Qls w/o large deep-seated)		% of total qls area originating from given geologic unit		% of area of deep-seated qls originating from given geologic unit		% of qls area (minus deep-seated) originating from given geologic unit		percent of total study area underlain by geologic unit		ratio (>1 = more landslides per area; <1 = less landslides per area

		Invasive Columbia River Basalt Flows		1883		51.8		0		0.7		0.04		0.00		0.27		3.73		0.07

		Astoria Fm - Bald Ridge Unit		2308		7.35		20.5		0.7		1.35		1.33		0.27		4.55		0.06

		Astoria Fm - Naselle Unit		9937		98.411		0		51.8		3.29		0.00		20.26		5.54		3.65

		Lincoln Creek Fm		13597		1119.8		0		7.35		0.47		0.00		2.87		6.79		0.42

		Shoalwater Bay Fm		1143		11		88.9		9.511		6.25		0.89		3.72		29.25		0.13

		Eocene Siltstone & Sandstone		1292		231.8		975		144.8		71.15		7.17		56.63		40.03		1.41

		Megler Sandstone		591		25.3		4.57		6.43		0.70		0.40		2.51		3.36		0.75

		Crescent Fm		407		6.6		211.2		20.6		14.73		16.35		8.06		3.80		2.12

		Totals (acres)		33971 *		1573.96		18.1		7.2		1.61		3.06		2.82		1.74		1.62

		* total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)						0		6.6		0.42		0.00		2.58		1.20		2.15

		Astoria Fm Grouped		12245		105.761		1318.27		255.691		100.00		29.20		100.00		100.00

		ARRANGED FOR GRAPHING

		Geologic Unit		percent of landslide area (not including deep-seated slides) originating from given geologic unit		percent of total study area underlain by geologic unit		88.9		16.861		6.72		5.65		6.59		36.04		0.18				This makes bald hills member look like a bad actor b/c if it is grouped with the naselle member than the severity index drops way off.

		Terrace deposits		0.27		4.55

		Landslide deposits		0.27		3.73

		Astoria Fm – Naselle Unit		3.72		29.25

		Astoria Fm – Bald Hills Unit		2.87		6.79

		Shoalwater Bay Fm		2.51		3.36

		Lincoln Creek Fm		56.63		40.03

		Megler Sandstone		2.38		1.74

		Eocene Siltstone & Sandstone		8.06		3.80

		Crescent Fm		2.58		1.20

		Invasive Columbia River Basalt Flows		20.26		5.54

		Average Slope Failure Angle by Geologic Unit

		Geologic Unit		average failure slope (%)

		Terrace deposits				31

		Landslide deposits				41

		Astoria Fm. - Naselle Unit				41

		Eocene Siltstone & Sandstone				41

		Astoria Fm. - Bald Ridge Unit				42

		Shoalwater Bay Fm.				56

		Crescent Fm.				58

		Megler Sandstone				67

		Lincoln Creek Fm.				68

		CRB - Invasive Flows				70

		Susceptibility Factor		MWMU1		MWMU2		MWMU3		MWMU4		MWMU5		MWMU6		MWMU7		WAU

		Area of MWMU (Acres)		1102.5		557.2		228.2		46.3		1305.6		29481.4		5863.0		38584.1

		Number of 'Delivering' Landslides		115		90		28		5		6		32		1		278

		Frequency of Delivery (No. of delivering landslides)/(MWMU Area/36 years)		2897		4487		3408		3000		128		30		5		200

		Area of 'Delivering' Landslides (Acres)		93.1		82.7		27.9		1.1		1.4		21.8		0.2		228.3

		Susceptibility Factor (area of delivering landslides)/(MWMUArea/39 years)		2346		4123		3396		660		30		21		1		164

		Susceptibility Compilation Chart to date

		Watershed		Gorges, headwalls, hollows		Inner gorges		Bedrock Hollows		Convergent hadwalls		Superimposed on relict landslides		Cliff-dominated slopes		Lower hazard hills		Incised river		Glacial Outwash terraces		Marine terraces		Valley floors		WAU or study area

		Lower Calawah Valley (Lingley, 2004)		404												24		405						37		68

		Jackman Corkindale (Lingley, 2004)		1167								1217		213		24				35						461

		Jackman Corkindale (Lingley, 2004)		1142												10				19

		Nookachamps   (Wegmann, 2004)				273		173		384										31						11

		Lime and Dan Creeks (Wegmann, 2004)		119																						4

		Finney Miller (Lingley, 2004)		1306		376						356		510		1				567						224

		Finney Miller (Lingley, 2004)										383		414						408

		West Fork Teanaway (Powell, in progress)																		978

		Lower Naselle (this study)				4123		2346		3396		30				21						660		1		164

		Averages		828		1591		1260		1890		497		379		16		405		212		660		19		155

		Size in Acres		Number of Landslides

		0 – 
0.19		48

		0.2 – 
0.49		99

		0.5 – 
0.99		82

		1.0 – 
4.99		66

		5.0 – 
9.99		10

		10.0 – 
49.9		10

		50 – 
806		4

		Landsldie Process		Acres of Delivery

		shallow-rapid		95

		debris flow		116

		shallow, sporadic 
deep-seated		12

		large, persistent 
deep-seated		0
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lsi_data

		LSI_UNIQID		Slide_id		SOURCE_IDNO		Lsi_process		Certainty		Id_date		MWMU		Secondary MWMU		Ls_size		Ls_size_yd2		Ls_size_ac		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Delivery		Landuse		Init_elev		slide_gunit		Photo_num		notes

				13		992		6		Q		1963		5		2		5		33246		7.434						5		2		35		I		4		385		OEm(lc)		SW63-10-19

		18899		18		992		6		P		1963		5		2		5		348274		3.809						5		1		25		N		4		125		Mm(1n)		SW63-11-23		slide mapped by Wells, 1989

		18912		20		992		6		P		1963		5		2		5		410627		7.454						5		2		25		N		4		430		OEm(lc) & Mm(1n)		SW63-13-20		slide mapped by Wells, 1989

		18895		21		992		6		D		1963		5				5		3902753		7.252						5		2		20		N		4		1325		OEm(lc)		SW63-14-20		slide mapped by Wells, 1989; field verified

				25		992		6		D		1963		5		2		5		130219		0.000						5		2		25		I		4		1250		Em(2)		SW63-15-17

				27		992		6		P		1963		5		2		5		162260		33.525						5		2		25		I		4		915		Em(2)		SW63-15-17		field verified

		18923		29		992		6		D		1963		5		2		5		605978		0.000						5		2		35		I		4		1525		Em(2)		SW63-16-18		slide mapped by Wells, 1989

				30		992		6		D		1963		5		2		5		123787		0.000						5		2		25		I		4		875		Em(2)		SW63-17-15

				31		992		6		D		1963		5		1		5		87894		0.000						5		2		40		I		4		860		Em(1)		SW63-17-15

				51		992		6		P		1974		5				5		81006		0.000						4		2		45		I		4		265		Qt		LP74-9A-29

				72		992		6		P		1974		5		2		4		4719		0.000						1		1		65		I		4		725		OEm(lc)		LP74-10A-18

				101		992		6		P		1974		5		1		5		27476		0.000						5		2		50		I		4		500		OEm(lc)		LP74-11A-17		field verified

				131		992		6		P		1974		5		6		5		35980		0.000						5		2		15		I		4		210		Mm(1n)		LP74-16A-9

				203		992		6		D		1982		5		1		5		64299		0.000						5		2		70		I		4		720		OEm(lc)		SWPC82-12-11-310

				248		992		6		P		1993		5		3		5		18527		0.000						4		1		20		I		4		140		Qt		SW93-2-8-106

				268		992		6		Q		1993		5		1		5		94016		0.000						5		2		60		I		4		645		OEm(lc)		SW93-45-10-16

				274		992		6		P		1993		5		2		5		25710		0.000						1		4		30		I		4		560		OEm(lc)		SW93-45-11-54

				281		992		6		P		1993		5				5		18435		0.000						5		2		50		I		4		485		Em(2sb)		SW93-19-13-70

				282		992		6		Q		1993		5		1		4		3746		0.000						5		2		65		I		4		380		Em(2sb)		SW93-19-13-70

				285		992		6		D		1993		5				5		36077		0.000						5		2		70		I		4		395		OEm(lc)		SW93-46-13-215

				287		992		6		P		1993		5		1		5		35099		0.000						5		2		50		I		4		445		Mm(1n)		SW93-19-14-23

				309		992		6		Q		1999		5				5		124857		0.000						5		2		25		I		4		230		OEm(lc)		SWC99-27-21-108





definitions

		LSI_UNIQID		Slide_id		Source_idno		Lsi_process		Certainty		Id_date		Ls_size		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Source_IDNO		Delivery		Landuse		Init_elev		Photo_num

																										991 = Priority 1

		CALCULATED		up to 5 integers		CALCULATED		1 = shallow-rapid		D = definite:  originator of landslide information is certain that this is a landslide		First year of landslide identification		Approximate size at ID_Date		Next year of landslide identification, if slide has changed size or shape		Approximate size at ID2_Date		1 = inner gorge		1 = concave, convergent		percent slope at the failure location		992 = Priority 2		Y = yes, delivery occurred		1 = clearcut  (timber 0-5 yrs)		elevation (in feet) of the landslide initiation site		the full photo number the slide was identified on

		IN THE		Put the same		IN THE		2 = debris flow		P = probable:  originator of landslide information is almost certain that this is a landslide		use photo year or best estimate		1 = very small				(see LS_Size for values)		2 = bedrock hollow		2 = concave-planar				993 = Priority 3		N = no, delivery did not occur		2 = young stands  (timber 5-15 yrs)

		ENTRY		number on both the		ENTRY		3 = debris avalanche		Q = questionable:  originator of landslide information is not certain that this is a landslide, but is including it for completeness of the inventory.		of landslide age.		2 = small		4 digit year, e.g. 1996				3 = avalanche chute		3 = planar		integer				P = probably sediment delivered		3 = submature timber (15-50 years)		integer		12 characters

		PROCESS		map and spreadsheet		PROCESS		4 = deep-seated				4 digit year, e.g. 1996		3 = medium						4 = terrace face		4 = planar-convex						I =  indeterminate		4 = mature timber (>50 years)

								5 = shallow, sporadic deep-seated						4 = large						5 = headwall		5 = convex, divergent								5 = road

								6 = large, persistent deep-seated						5 = very large						6 = rock outcrop										6 = partial cut

								7 = earth flow												7 = other										7 = yarding

								8 = rock topple						very small:    (1-100 square yards)						8 = deep seated										8 = alpine

								9 = snow avalanche						small:  (101-500 square yards)						9 = stream influenced										9 = other-e.g., housing, agriculture

														medium:  (501-2000 square yards)

														large: (2001-5000 square yards)

														very large:   (greater than 5000 square yards)

		REQUIRED DATA COLLECTION

		ALL OTHER FIELDS ARE OPTIONAL





calculations

		Acres of Landsliding						WAU Size

		419234						acres		41610

								mi2		65

		geologic unit		Acres

		Landslide deposits		1266				33971		total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597

		Shoalwater Bay Fm		1143

		Cliff Point Siltstone		1292

		Megler Sandstone		591

		Crescent Fm		407

		WAUs		Landslides (n)		Years		Study Area Acreage		Rate (n/ac-WAU/yr)

		Lower Naselle		319		36		33,971		2.6x10-4

		Nookachamps		62		39		46,612		0.34x10-5

		Clear–Dan–Lime Creeks		11		39		6,983		4.0 x 10-5

		Lower Finney and Miller Creek Valley		361		39		20,900		4.4x10-4

		Jackman Creek - Corkindale		300		38		16,000		5x10-4





plots

		Landslide Process		# of slides				Area in Acres

		shallow-rapid		214				112

		debris flow		65				116

		shallow, sporadic 
deep-seated		18				31

		large, persistent 
deep-seated		22				1317

		Landslide Size		# of slides

		small (101-500 yd2)		10

		medium (501-2000 yd2)		113

		large (2001-5000 yd2)		115

		very large (> 5000 yd2)		81

		Associated Landform		# of slides

		inner gorge		146

		bedrock hollow		118

		headwall		25

		deep seated		12

		terrace face		7

		stream influenced		5

		other		4

		rock outcrop		2

		Slope Shape		# of slides

		concave, converent		134

		concave-planar		68

		planar		100

		planar-convex		15

		convex, divergent		2

		Gradient		# of slides

		0 to 10		0

		11 to 20		13

		21 to 30		20

		31 to 40		31

		41 to 50		52

		51 to 60		45

		61 to 70		48

		71 to 80		42

		81 to 90		29

		91 to 100		15

		101 to 110		16

		111 to 120		4

		121 to 130		4

		Delivery		# of slides

		yes, delivery occurred		202

		probably sediment delivered		76

		no, delivery did not occur		29

		indeterminant		12

		Landuse		# of slides

		road				118

		clearcut 
(timber 0 to 5 yrs)				69

		mature timber 
(> 50 yrs)				47

		young stands 
(timber 5 to 15 yrs)				44

		submature timber 
(15 to 50 yrs)				39

		partial cut				1

		yarding				1

		Initiation Elevation		# of slides

		0-100'		7

		101-200'		5

		201-300'		20

		301-400'		22

		401-500'		30

		501-600'		39

		601-700'		25

		701-800'		33

		801-900'		25

		901-1000'		27

		1001-1100'		28

		1101-1200'		21

		1201-1300'		22

		1301-1400'		10

		1401-1500'		2

		1501-1600'		1

		1601-1700'		0

		1701-1800'		2

		geologic unit		# of slides

		Landslide deposits		3

		Terrace deposits		4

		Invasive Columbia River Basalt Flows		41

		Astoria Fm - Bald Ridge Unit		9

		Astoria Fm - Naselle Unit		16

		Lincoln Creek Fm		191

		Shoalwater Bay Fm		11

		Eocene Siltstone & Sandstone		19

		Megler Sandstone		20

		Crescent Fm		5

		geologic unit		Gunit Acres		Acres (all Qls)

		Landslide deposits		1266		0.7

		Terrace deposits		1547		21.2		Acres (large deep-seated)		Acres (Qls w/o large deep-seated)		% of total qls area originating from given geologic unit		% of area of deep-seated qls originating from given geologic unit		% of qls area (minus deep-seated) originating from given geologic unit		percent of total study area underlain by geologic unit		ratio (>1 = more landslides per area; <1 = less landslides per area

		Invasive Columbia River Basalt Flows		1883		51.8		0		0.7		0.04		0.00		0.27		3.73		0.07

		Astoria Fm - Bald Ridge Unit		2308		7.35		20.5		0.7		1.35		1.33		0.27		4.55		0.06

		Astoria Fm - Naselle Unit		9937		98.411		0		51.8		3.29		0.00		20.26		5.54		3.65

		Lincoln Creek Fm		13597		1119.8		0		7.35		0.47		0.00		2.87		6.79		0.42

		Shoalwater Bay Fm		1143		11		88.9		9.511		6.25		0.89		3.72		29.25		0.13

		Eocene Siltstone & Sandstone		1292		231.8		975		144.8		71.15		7.17		56.63		40.03		1.41

		Megler Sandstone		591		25.3		4.57		6.43		0.70		0.40		2.51		3.36		0.75

		Crescent Fm		407		6.6		211.2		20.6		14.73		16.35		8.06		3.80		2.12

		Totals (acres)		33971 *		1573.96		18.1		7.2		1.61		3.06		2.82		1.74		1.62

		* total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)						0		6.6		0.42		0.00		2.58		1.20		2.15

		Astoria Fm Grouped		12245		105.761		1318.27		255.691		100.00		29.20		100.00		100.00

		ARRANGED FOR GRAPHING

		Geologic Unit		percent of landslide area (not including deep-seated slides) originating from given geologic unit		percent of total study area underlain by geologic unit		88.9		16.861		6.72		5.65		6.59		36.04		0.18				This makes bald hills member look like a bad actor b/c if it is grouped with the naselle member than the severity index drops way off.

		Terrace deposits		0.27		4.55

		Landslide deposits		0.27		3.73

		Astoria Fm – Naselle Unit		3.72		29.25

		Astoria Fm – Bald Hills Unit		2.87		6.79

		Shoalwater Bay Fm		2.51		3.36

		Lincoln Creek Fm		56.63		40.03

		Megler Sandstone		2.38		1.74

		Eocene Siltstone & Sandstone		8.06		3.80

		Crescent Fm		2.58		1.20

		Invasive Columbia River Basalt Flows		20.26		5.54

		Average Slope Failure Angle by Geologic Unit

		Geologic Unit		average failure slope (%)

		Terrace deposits				31

		Landslide deposits				41

		Astoria Fm. - Naselle Unit				41

		Eocene Siltstone & Sandstone				41

		Astoria Fm. - Bald Ridge Unit				42

		Shoalwater Bay Fm.				56

		Crescent Fm.				58

		Megler Sandstone				67

		Lincoln Creek Fm.				68

		CRB - Invasive Flows				70

		Susceptibility Factor		MWMU1		MWMU2		MWMU3		MWMU4		MWMU5		MWMU6		MWMU7		WAU

		Area of MWMU (Acres)		1102.5		557.2		228.2		46.3		1305.6		29481.4		5863.0		38584.1

		Number of 'Delivering' Landslides		115		90		28		5		6		32		1		278

		Frequency of Delivery (No. of delivering landslides)/(MWMU Area/36 years)		2897		4487		3408		3000		128		30		5		200

		Area of 'Delivering' Landslides (Acres)		93.1		82.7		27.9		1.1		1.4		21.8		0.2		228.3

		Susceptibility Factor (area of delivering landslides)/(MWMUArea/39 years)		2346		4123		3396		660		30		21		1		164

		Susceptibility Compilation Chart to date

		Watershed		Gorges, headwalls, hollows		Inner gorges		Bedrock Hollows		Convergent hadwalls		Superimposed on relict landslides		Cliff-dominated slopes		Lower hazard hills		Incised river		Glacial Outwash terraces		Marine terraces		Valley floors		WAU or study area

		Lower Calawah Valley (Lingley, 2004)		404												24		405						37		68

		Jackman Corkindale (Lingley, 2004)		1167								1217		213		24				35						461

		Jackman Corkindale (Lingley, 2004)		1142												10				19

		Nookachamps   (Wegmann, 2004)				273		173		384										31						11

		Lime and Dan Creeks (Wegmann, 2004)		119																						4

		Finney Miller (Lingley, 2004)		1306		376						356		510		1				567						224

		Finney Miller (Lingley, 2004)										383		414						408

		West Fork Teanaway (Powell, in progress)																		978

		Lower Naselle (this study)				4123		2346		3396		30				21						660		1		164

		Averages		828		1591		1260		1890		497		379		16		405		212		660		19		155

		Size in Acres		Number of Landslides

		0 – 
0.19		48

		0.2 – 
0.49		99

		0.5 – 
0.99		82

		1.0 – 
4.99		66

		5.0 – 
9.99		10

		10.0 – 
49.9		10

		50 – 
806		4

		Landsldie Process		Acres of Delivery

		shallow-rapid		95

		debris flow		116

		shallow, sporadic 
deep-seated		12

		large, persistent 
deep-seated		0
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lsi_data

		LSI_UNIQID		Slide_id		SOURCE_IDNO		Lsi_process		Certainty		Id_date		MWMU		Secondary MWMU		Ls_size		Ls_size_yd2		Ls_size_ac		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Delivery		Landuse		Init_elev		slide_gunit		Photo_num		notes

				13		992		6		Q		1963		5		2		5		33246		7.434						5		2		35		I		4		385		OEm(lc)		SW63-10-19

		18899		18		992		6		P		1963		5		2		5		348274		3.809						5		1		25		N		4		125		Mm(1n)		SW63-11-23		slide mapped by Wells, 1989

		18912		20		992		6		P		1963		5		2		5		410627		7.454						5		2		25		N		4		430		OEm(lc) & Mm(1n)		SW63-13-20		slide mapped by Wells, 1989

		18895		21		992		6		D		1963		5				5		3902753		7.252						5		2		20		N		4		1325		OEm(lc)		SW63-14-20		slide mapped by Wells, 1989; field verified

				25		992		6		D		1963		5		2		5		130219		0.000						5		2		25		I		4		1250		Em(2)		SW63-15-17

				27		992		6		P		1963		5		2		5		162260		33.525						5		2		25		I		4		915		Em(2)		SW63-15-17		field verified

		18923		29		992		6		D		1963		5		2		5		605978		0.000						5		2		35		I		4		1525		Em(2)		SW63-16-18		slide mapped by Wells, 1989

				30		992		6		D		1963		5		2		5		123787		0.000						5		2		25		I		4		875		Em(2)		SW63-17-15

				31		992		6		D		1963		5		1		5		87894		0.000						5		2		40		I		4		860		Em(1)		SW63-17-15

				51		992		6		P		1974		5				5		81006		0.000						4		2		45		I		4		265		Qt		LP74-9A-29

				72		992		6		P		1974		5		2		4		4719		0.000						1		1		65		I		4		725		OEm(lc)		LP74-10A-18

				101		992		6		P		1974		5		1		5		27476		0.000						5		2		50		I		4		500		OEm(lc)		LP74-11A-17		field verified

				131		992		6		P		1974		5		6		5		35980		0.000						5		2		15		I		4		210		Mm(1n)		LP74-16A-9

				203		992		6		D		1982		5		1		5		64299		0.000						5		2		70		I		4		720		OEm(lc)		SWPC82-12-11-310

				248		992		6		P		1993		5		3		5		18527		0.000						4		1		20		I		4		140		Qt		SW93-2-8-106

				268		992		6		Q		1993		5		1		5		94016		0.000						5		2		60		I		4		645		OEm(lc)		SW93-45-10-16

				274		992		6		P		1993		5		2		5		25710		0.000						1		4		30		I		4		560		OEm(lc)		SW93-45-11-54

				281		992		6		P		1993		5				5		18435		0.000						5		2		50		I		4		485		Em(2sb)		SW93-19-13-70

				282		992		6		Q		1993		5		1		4		3746		0.000						5		2		65		I		4		380		Em(2sb)		SW93-19-13-70

				285		992		6		D		1993		5				5		36077		0.000						5		2		70		I		4		395		OEm(lc)		SW93-46-13-215

				287		992		6		P		1993		5		1		5		35099		0.000						5		2		50		I		4		445		Mm(1n)		SW93-19-14-23

				309		992		6		Q		1999		5				5		124857		0.000						5		2		25		I		4		230		OEm(lc)		SWC99-27-21-108





definitions

		LSI_UNIQID		Slide_id		Source_idno		Lsi_process		Certainty		Id_date		Ls_size		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Source_IDNO		Delivery		Landuse		Init_elev		Photo_num

																										991 = Priority 1

		CALCULATED		up to 5 integers		CALCULATED		1 = shallow-rapid		D = definite:  originator of landslide information is certain that this is a landslide		First year of landslide identification		Approximate size at ID_Date		Next year of landslide identification, if slide has changed size or shape		Approximate size at ID2_Date		1 = inner gorge		1 = concave, convergent		percent slope at the failure location		992 = Priority 2		Y = yes, delivery occurred		1 = clearcut  (timber 0-5 yrs)		elevation (in feet) of the landslide initiation site		the full photo number the slide was identified on

		IN THE		Put the same		IN THE		2 = debris flow		P = probable:  originator of landslide information is almost certain that this is a landslide		use photo year or best estimate		1 = very small				(see LS_Size for values)		2 = bedrock hollow		2 = concave-planar				993 = Priority 3		N = no, delivery did not occur		2 = young stands  (timber 5-15 yrs)

		ENTRY		number on both the		ENTRY		3 = debris avalanche		Q = questionable:  originator of landslide information is not certain that this is a landslide, but is including it for completeness of the inventory.		of landslide age.		2 = small		4 digit year, e.g. 1996				3 = avalanche chute		3 = planar		integer				P = probably sediment delivered		3 = submature timber (15-50 years)		integer		12 characters

		PROCESS		map and spreadsheet		PROCESS		4 = deep-seated				4 digit year, e.g. 1996		3 = medium						4 = terrace face		4 = planar-convex						I =  indeterminate		4 = mature timber (>50 years)

								5 = shallow, sporadic deep-seated						4 = large						5 = headwall		5 = convex, divergent								5 = road

								6 = large, persistent deep-seated						5 = very large						6 = rock outcrop										6 = partial cut

								7 = earth flow												7 = other										7 = yarding

								8 = rock topple						very small:    (1-100 square yards)						8 = deep seated										8 = alpine

								9 = snow avalanche						small:  (101-500 square yards)						9 = stream influenced										9 = other-e.g., housing, agriculture

														medium:  (501-2000 square yards)

														large: (2001-5000 square yards)

														very large:   (greater than 5000 square yards)

		REQUIRED DATA COLLECTION

		ALL OTHER FIELDS ARE OPTIONAL





calculations

		Acres of Landsliding						WAU Size

		419234						acres		41610

								mi2		65

		geologic unit		Acres

		Landslide deposits		1266				33971		total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597

		Shoalwater Bay Fm		1143

		Cliff Point Siltstone		1292

		Megler Sandstone		591

		Crescent Fm		407

		WAUs		Landslides (n)		Years		Study Area Acreage		Rate (n/ac-WAU/yr)

		Lower Naselle		319		36		33,971		2.6x10-4

		Nookachamps		62		39		46,612		0.34x10-5

		Clear–Dan–Lime Creeks		11		39		6,983		4.0 x 10-5

		Lower Finney and Miller Creek Valley		361		39		20,900		4.4x10-4

		Jackman Creek - Corkindale		300		38		16,000		5x10-4





plots

		Landslide Process		# of slides				Area in Acres

		shallow-rapid		214				112

		debris flow		65				116

		shallow, sporadic 
deep-seated		18				31

		large, persistent 
deep-seated		22				1317

		Landslide Size		# of slides

		small (101-500 yd2)		10

		medium (501-2000 yd2)		113

		large (2001-5000 yd2)		115

		very large (> 5000 yd2)		81

		Associated Landform		# of slides

		inner gorge		146

		bedrock hollow		118

		headwall		25

		deep seated		12

		terrace face		7

		stream influenced		5

		other		4

		rock outcrop		2

		Slope Shape		# of slides

		concave, converent		134

		concave-planar		68

		planar		100

		planar-convex		15

		convex, divergent		2

		Gradient		# of slides

		0 to 10		0

		11 to 20		13

		21 to 30		20

		31 to 40		31

		41 to 50		52

		51 to 60		45

		61 to 70		48

		71 to 80		42

		81 to 90		29

		91 to 100		15

		101 to 110		16

		111 to 120		4

		121 to 130		4

		Delivery		# of slides

		yes, delivery occurred		202

		probably sediment delivered		76

		no, delivery did not occur		29

		indeterminant		12

		Landuse		# of slides

		road				118

		clearcut 
(timber 0 to 5 yrs)				69

		mature timber 
(> 50 yrs)				47

		young stands 
(timber 5 to 15 yrs)				44

		submature timber 
(15 to 50 yrs)				39

		partial cut				1

		yarding				1

		Initiation Elevation		# of slides

		0-100'		7

		101-200'		5

		201-300'		20

		301-400'		22

		401-500'		30

		501-600'		39

		601-700'		25

		701-800'		33

		801-900'		25

		901-1000'		27

		1001-1100'		28

		1101-1200'		21

		1201-1300'		22

		1301-1400'		10

		1401-1500'		2

		1501-1600'		1

		1601-1700'		0

		1701-1800'		2

		geologic unit		# of slides

		Landslide deposits		3

		Terrace deposits		4

		Invasive Columbia River Basalt Flows		41

		Astoria Fm - Bald Ridge Unit		9

		Astoria Fm - Naselle Unit		16

		Lincoln Creek Fm		191

		Shoalwater Bay Fm		11

		Eocene Siltstone & Sandstone		19

		Megler Sandstone		20

		Crescent Fm		5

		geologic unit		Gunit Acres		Acres (all Qls)

		Landslide deposits		1266		0.7

		Terrace deposits		1547		21.2		Acres (large deep-seated)		Acres (Qls w/o large deep-seated)		% of total qls area originating from given geologic unit		% of area of deep-seated qls originating from given geologic unit		% of qls area (minus deep-seated) originating from given geologic unit		percent of total study area underlain by geologic unit		ratio (>1 = more landslides per area; <1 = less landslides per area

		Invasive Columbia River Basalt Flows		1883		51.8		0		0.7		0.04		0.00		0.27		3.73		0.07

		Astoria Fm - Bald Ridge Unit		2308		7.35		20.5		0.7		1.35		1.33		0.27		4.55		0.06

		Astoria Fm - Naselle Unit		9937		98.411		0		51.8		3.29		0.00		20.26		5.54		3.65

		Lincoln Creek Fm		13597		1119.8		0		7.35		0.47		0.00		2.87		6.79		0.42

		Shoalwater Bay Fm		1143		11		88.9		9.511		6.25		0.89		3.72		29.25		0.13

		Eocene Siltstone & Sandstone		1292		231.8		975		144.8		71.15		7.17		56.63		40.03		1.41

		Megler Sandstone		591		25.3		4.57		6.43		0.70		0.40		2.51		3.36		0.75

		Crescent Fm		407		6.6		211.2		20.6		14.73		16.35		8.06		3.80		2.12

		Totals (acres)		33971 *		1573.96		18.1		7.2		1.61		3.06		2.82		1.74		1.62

		* total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)						0		6.6		0.42		0.00		2.58		1.20		2.15

		Astoria Fm Grouped		12245		105.761		1318.27		255.691		100.00		29.20		100.00		100.00

		ARRANGED FOR GRAPHING

		Geologic Unit		percent of landslide area (not including deep-seated slides) originating from given geologic unit		percent of total study area underlain by geologic unit		88.9		16.861		6.72		5.65		6.59		36.04		0.18				This makes bald hills member look like a bad actor b/c if it is grouped with the naselle member than the severity index drops way off.

		Terrace deposits		0.27		4.55

		Landslide deposits		0.27		3.73

		Astoria Fm – Naselle Unit		3.72		29.25

		Astoria Fm – Bald Hills Unit		2.87		6.79

		Shoalwater Bay Fm		2.51		3.36

		Lincoln Creek Fm		56.63		40.03

		Megler Sandstone		2.38		1.74

		Eocene Siltstone & Sandstone		8.06		3.80

		Crescent Fm		2.58		1.20

		Invasive Columbia River Basalt Flows		20.26		5.54

		Average Slope Failure Angle by Geologic Unit

		Geologic Unit		average failure slope (%)

		Terrace deposits				31

		Landslide deposits				41

		Astoria Fm. - Naselle Unit				41

		Eocene Siltstone & Sandstone				41

		Astoria Fm. - Bald Ridge Unit				42

		Shoalwater Bay Fm.				56

		Crescent Fm.				58

		Megler Sandstone				67

		Lincoln Creek Fm.				68

		CRB - Invasive Flows				70

		Susceptibility Factor		MWMU1		MWMU2

		Area of MWMU (Acres)		1102.5		557.2

		Number of 'Delivering' Landslides		115		90		MWMU3		MWMU4		MWMU5		MWMU6		MWMU7		WAU

		Frequency of Delivery (No. of delivering landslides)/(MWMU Area/36 years)		2897		4487		228.2		46.3		1305.6		29481.4		5863.0		44308.4

		Area of 'Delivering' Landslides (Acres)		93.1		82.7		28		5		6		32		1		278

		Susceptibility Factor (area of delivering landslides)/(MWMUArea/39 years)		2346		4123		3408		3000		128		30		5		200

								27.9		1.1		1.4		21.8		0.2		52.4

								3396		660		30		21		1		164

		Susceptibility Compilation Chart to date

		Watershed		Gorges, headwalls, hollows		Inner gorges

		Lower Calawah Valley (Lingley, 2004)		404

		Jackman Corkindale (Lingley, 2004)		1167				Bedrock Hollows		Convergent hadwalls		Superimposed on relict landslides		Cliff-dominated slopes		Lower hazard hills		Incised river		Glacial Outwash terraces		Marine terraces		Valley floors		WAU or study area

		Jackman Corkindale (Lingley, 2004)		1142												24		405						37		68

		Nookachamps   (Wegmann, 2004)				273						1217		213		24				35						461

		Lime and Dan Creeks (Wegmann, 2004)		119												10				19

		Finney Miller (Lingley, 2004)		1306		376		173		384										31						11

		Finney Miller (Lingley, 2004)																								4

		West Fork Teanaway (Powell, in progress)										356		510		1				567						224

		Lower Naselle (this study)				4123						383		414						408

		Averages		828		1591														978

								2346		3396		30				21						660		1		164

								1260		1890		497		379		16		405		212		660		19		155

		Size in Acres		Number of Landslides

		0 – 
0.19		48

		0.2 – 
0.49		99

		0.5 – 
0.99		82

		1.0 – 
4.99		66

		5.0 – 
9.99		10

		10.0 – 
49.9		10

		50 – 
806		4
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lsi_data

		LSI_UNIQID		Slide_id		SOURCE_IDNO		Lsi_process		Certainty		Id_date		MWMU		ADDING TOOL		Secondary MWMU		Ls_size				Ls_size_ac		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Delivery		Landuse		Init_elev		slide_gunit		Photo_num		notes

				1		992		1		D		1963		2		1				2		281		0.058						9		3		50		Y		2		220		OEm(lc)		SW63-9-20

		22813		2		992		1		D		1963		1		1				4		2594		0.536		1974		4		1		1		50		Y		1		1480		Mvi(g)		SW63-10-15		slide also identifed in Nature Conservancy study

		22809		3		992		1		D		1963		1		1		2		3		2081		0.430		1974		4		1		1		85		Y		5		1205		Mvi(g)		SW63-10-15		slide also identifed in Nature Conservancy study

				4		992		1		D		1963		6		1		2		3		1592		0.329						1		3		55		Y		5		1205		Mvi(g)		SW63-10-15

		22823		5		992		2		D		1963		1		1				5		7986		1.650		1974				1		1		100		Y		5		1110		OEm(lc)		SW63-10-15		slide also identifed in Nature Conservancy study

				6		992		5		P		1963		2		1				5		6098		1.260						9		2		70		P		6		625		OEm(lc)		SW63-10-16

				7		992		1		D		1963		6		1				2		499		0.103						9		2		85		P		4		555		OEm(lc)		SW63-10-16

				8		992		1		P		1963		1		1				3		924		0.191						2		1		75		I		4		540		OEm(lc)		SW63-10-17

				9		992		2		D		1963		1		1				5		11703		2.418						1		1		60		Y		5		420		OEm(lc)		SW63-10-18

				10		992		1		D		1963		6		1				4		3596		0.743						2		1		35		Y		5		300		OEm(lc)		SW63-10-18

				11		992		1		D		1963		1		1				3		1558		0.322		1974		3		2		2		60		P		2		245		OEm(lc)		SW63-10-19

				12		992		1		D		1963		2		1				3		944		0.195		1974		3		1		3		35		Y		2		325		OEm(lc)		SW63-10-19

				13		992		6		Q		1963		5		1		2		5		33246		6.869						5		2		35		I		4		385		OEm(lc)		SW63-10-19

				14		992		1		D		1963		2		1				3		1263		0.261		1974		3		1		3		130		Y		2		270		OEm(lc)		SW63-10-19

				15		992		5		D		1963		6		1				4		3504		0.724						9		3		60		I		5		170		OEm(lc)		SW63-10-19

				16		992		1		D		1963		1		1				3		1239		0.256						2		1		125		P		2		680		OEm(lc)		SW63-10-20

				17		992		1		D		1963		3		1				3		1558		0.322						2		1		50		P		2		600		OEm(lc)		SW63-10-20

		18899		18		992		6		P		1963		5		1		2		5		348274		71.957						5		1		25		N		4		125		Mm(1n)		SW63-11-23		slide mapped by Wells, 1989

				19		992		5		D		1963		6		1		2		5		8325		1.720						6		1		20		N		5		195		Mm(1b)		SW63-12-23		SR 101 Roadcut failure

		18912		20		992		6		P		1963		5		1		2		5		410627		84.840						5		2		25		N		4		430		OEm(lc) & Mm(1n)		SW63-13-20		slide mapped by Wells, 1989

		18895		21		992		6		D		1963		5		1				5		3902753		806.351						5		2		20		N		4		1325		OEm(lc)		SW63-14-20		slide mapped by Wells, 1989; field verified

				22		992		1		P		1963		6		1		1		3		1457		0.301						2		1		45		P		2		650		Mm(1b)		SW63-15-11

				23		992		5		P		1963		6		1				4		4922		1.017						9		2		40		I		4		370		MM(1n)		SW63-15-11

				24		992		5		D		1996		2		1		6		4		3596		0.743		1993		4		1		2		40		Y		3		1065		Em(2)		SWH-96

				25		992		6		D		1963		5		1		2		5		130219		26.905						5		2		25		I		4		1250		Em(2)		SW63-15-17

				26		992		5		D		1963		2		1				4		3615		0.747		1974		4		1		1		45		Y		3		730		Em(2)		SW63-15-17		field verified

				27		992		6		P		1963		5		1		2		5		162260		33.525						5		2		25		I		4		915		Em(2)		SW63-15-17		field verified

				28		992		1		D		1963		2		1		6		3		1820		0.376						7		4		40		Y		1		1130		Em(2)		SW63-15-17		failing off of spur ridge on convex portion of ridge; could have resulted from yarding scar?

		18923		29		992		6		D		1963		5		1		2		5		605978		125.202						5		2		35		I		4		1525		Em(2)		SW63-16-18		slide mapped by Wells, 1989

				30		992		6		D		1963		5		1		2		5		123787		25.576						5		2		25		I		4		875		Em(2)		SW63-17-15

				31		992		6		D		1963		5		1		1		5		87894		18.160						5		2		40		I		4		860		Em(1)		SW63-17-15

				32		992		1		D		1963		1		1				3		1205		0.249						2		1		45		Y		1		845		Em(1)		SW63-17-15

				33		992		1		D		1963		1		1		6		3		697		0.144						8		3		50		N		1		970		Em(1)		SW63-17-15

				34		992		1		D		1963		1		1		6		3		682		0.141						8		3		40		N		1		1000		Em(1)		SW63-17-15

				35		992		5		D		1963		2		1				4		3490		0.721						1		3		85		Y		1		890		Em(2)		SW63-17-15

				36		992		1		D		1963		6		1				4		2125		0.439						2		1		80		Y		3		690		Em(1)		SW63-17-15

				37		992		1		D		1963		2		1				4		4922		1.017						2		1		60		P		2		1005		Em(1)		SW63-17-16

				38		992		5		D		1963		2		1				4		2715		0.561		1993		4		1		3		60		Y		1		765		Em(1)		SW63-17-16

				39		992		1		D		1963		2		1				3		528		0.109						1		1		60		Y		1		765		Em(1)		SW63-17-16

				40		992		1		D		1963		2		1		1		3		1273		0.263		1999		3		1		1		90		Y		1		855		Em(1)		SW63-17-16

				41		992		5		D		1963		2		1				5		5610		1.159						1		4		65		Y		1		945		Em(1)		SW63-17-16

				42		992		1		D		1963		2		1				2		765		0.158						1		1		65		Y		1		1010		Em(1)		SW63-17-16

				43		992		1		D		1963		2		1				3		1868		0.386						1		3		65		Y		1		330		OEm(lc)		LP74-9A-22

		22772		44		992		1		D		1974		1		1				3		1718		0.355						1		5		80		Y		2		435		OEm(lc)		LP74-9A-22		slide also identifed in Nature Conservancy study

		22770		45		992		1		D		1974		2		1		1		3		1433		0.296						1		3		100		Y		2		60		OEm(lc)		LP74-9A-22		slide also identifed in Nature Conservancy study

				46		992		1		D		1974		4		1				3		915		0.189						4		3		30		Y		2		295		OEm(lc)		LP74-9A-29

				47		992		2		D		1974		1		1				4		3974		0.821						2		1		50		Y		5		290		OEm(lc)		LP74-9A-29

				48		992		2		D		1974		1		1				4		3010		0.622						1		1		70		Y		5		225		OEm(lc)		LP74-9A-29

				49		992		1		D		1974		6		1				2		266		0.055						2		1		45		I		2		45		OEm(lc)		LP74-9A-29

				50		992		5		D		1974		4		1		5		2		208		0.043						4		3		20		Y		2		45		OEm(lc)		LP74-9A-29

				51		992		6		P		1974		5		1				5		81006		16.737						4		2		45		I		4		265		Qt		LP74-9A-29

				52		992		1		D		1974		4		1		2		4		2280		0.471		1999		4		4		1		40		Y		2		80		Qt		LP74-9A-29

				53		992		2		D		1974		3		1				4		4811		0.994						1		1		85		Y		1		1220		OEm(lc)		LP74-10A-16

				54		992		1		D		1974		3		1				3		1370		0.283						2		1		20		N		5		1330		OEm(lc)		LP74-10A-16

				55		992		1		D		1974		2		1				3		813		0.168						2		3		65		Y		1		1190		OEm(lc)		LP74-10A-16

				56		992		2		D		1974		2		1				4		3010		0.622						1		1		70		Y		1		1350		OEm(lc)		LP74-10A-16

				57		992		1		D		1974		2		1				3		895		0.185						7		3		75		Y		5		1130		OEm(lc)		LP74-10A-16

				58		992		1		D		1974		3		1				5		7710		1.593						2		1		65		Y		5		1340		Mvi(g)		LP74-10A-16

		22812		59		992		1		D		1974		2		1				3		1921		0.397						2		1		50		Y		5		1235		Mvi(g)		LP74-10A-16		slide also identifed in Nature Conservancy study

				60		992		1		D		1974		1		1				2		440		0.091						1		2		65		Y		1		875		OEm(lc)		LP74-10A-17

		22827		61		992		2		D		1974		1		1				5		9220		1.905						1		2		110		Y		1		960		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22802		62		992		2		D		1974		1		1				5		5213		1.077						2		1		90		Y		1		870		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22808		63		992		1		D		1974		1		1				3		1723		0.356						1		3		70		Y		1		825		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

				64		992		1		D		1974		2		1				3		842		0.174						1		3		110		P		1		1030		OEm(lc)		LP74-10A-17

		22806		65		992		2		D		1974		1		1				4		3993		0.825		1999		4		1		3		105		Y		5		1145		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22803		66		992		2		D		1974		1		1				5		5755		1.189		1982		4		1		1		30		Y		1		1030		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

				67		992		1		P		1974		1		1				4		3436		0.710						2		1		45		Y		5		360		OEm(lc)		LP74-10A-18

				68		992		1		P		1974		1		1				4		2860		0.591						2		1		40		P		5		435		OEm(lc)		LP74-10A-18

				69		992		1		D		1974		2		1				4		4903		1.013						1		4		50		Y		5		415		OEm(lc)		LP74-10A-18

				70		992		1		D		1974		2		1				3		1946		0.402						1		1		75		Y		5		465		OEm(lc)		LP74-10A-18

		22801		71		992		1		D		1974		2		1				4		3746		0.774						1		4		60		Y		5		890		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

				72		992		6		P		1974		5		1		2		4		4719		0.975						1		1		65		I		4		725		OEm(lc)		LP74-10A-18

				73		992		1		D		1974		1		1				4		3359		0.694						1		3		85		Y		5		505		OEm(lc)		LP74-10A-18

		22828		74		992		1		D		1974		1		1				4		3756		0.776						1		3		70		Y		5		515		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

		22823		75		992		1		D		1974		2		1		1		5		32844		6.786						1		2		90		Y		5		555		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

		22823		76		992		1		D		1974		2		1		1		5		33222		6.864						1		2		80		Y		5		560		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

				78		992		1		D		1974		1		1				4		3398		0.702						2		1		60		P		5		480		OEm(lc)		LP74-10A-18

				79		992		1		D		1974		1		1				5		6892		1.424						2		1		15		Y		5		645		OEm(lc)		LP74-10A-18

				80		992		1		D		1974		1		1				4		2681		0.554						2		1		45		Y		5		595		OEm(lc)		LP74-10A-18

				81		992		2		D		1974		1		1				5		18827		3.890						1		2		65		Y		5		640		OEm(lc)		LP74-10A-18

				82		992		1		D		1974		1		1				4		4143		0.856						5		5		70		Y		5		500		OEm(lc)		LP74-10A-18

				83		992		1		D		1974		1		1				3		842		0.174						1		3		100		Y		5		540		OEm(lc)		LP74-10A-18

				84		992		1		D		1974		1		1				4		2473		0.511						1		3		85		Y		5		500		OEm(lc)		LP74-10A-18

				85		992		1		D		1974		1		1				3		1234		0.255						1		3		30		Y		5		240		OEm(lc)		LP74-10A-19

				86		992		1		D		1974		1		1		2		3		1888		0.390						2		4		105		P		7		415		OEm(lc)		LP74-10A-24

				87		992		5		P		1974		5		1		1		5		23953		4.949						7		3		90		P		5		205		OEm(lc)		LP74-10A-25

				88		992		2		D		1974		2		1				5		9714		2.007						2		2		70		Y		5		1395		Mvi(g)		LP74-11A-15

				89		992		1		D		1974		2		1				4		4153		0.858						2		1		70		Y		1		1160		Mvi(g)		LP74-11A-15

				90		992		1		D		1974		6		1				5		7531		1.556						2		1		55		Y		1		1400		Mvi(g)		LP74-11A-15

				91		992		2		D		1974		2		1				4		2585		0.534						1		1		50		Y		1		1260		Mvi(g)		LP74-11A-15

				92		992		2		D		1974		2		1				4		3911		0.808						1		1		80		Y		1		1245		Mvi(g)		LP74-11A-15

				93		992		1		D		1974		1		1				4		2207		0.456						1		3		100		Y		1		1295		Mvi(g)		LP74-11A-15

				94		992		1		D		1974		1		1				3		1220		0.252						1		4		95		Y		1		1345		Mvi(g)		LP74-11A-15

				95		992		2		D		1974		2		1				5		8567		1.770						1		1		70		Y		5		1230		OEm(lc)		LP74-11A-15		field verified

				96		992		2		D		1974		6		1				5		11006		2.274						2		3		45		Y		1		1345		OEm(lc)		LP74-11A-15		field verified

				97		992		1		D		1974		6		1				4		4482		0.926						2		3		90		Y		1		1325		OEm(lc)		LP74-11A-15		field verified

				98		992		1		D		1974		3		1				4		3127		0.646						2		1		115		Y		5		1220		OEm(lc)		LP74-11A-15

				99		992		1		D		1974		1		1				4		2473		0.511						2		1		80		P		3		500		OEm(lc)		LP74-11A-16		field verified

				100		992		1		D		1974		6		1				4		2710		0.560						8		3		55		P		5		515		OEm(lc)		LP74-11A-17

				101		992		6		P		1974		5		1		1		5		27476		5.677						5		2		50		I		4		500		OEm(lc)		LP74-11A-17		field verified

				102		992		1		P		1974		6		1				3		1476		0.305						1		1		25		P		4		205		Mm(1n)		LP74-11A-17

				103		992		1		P		1974		6		1				3		1074		0.222						2		2		70		P		4		1180		Mvi(g)		LP74-12A-14

				104		992		1		P		1974		1		1				3		624		0.129						2		2		70		P		4		1080		Mvi(g)		LP74-12A-14

				105		992		1		P		1974		2		1				2		455		0.094						2		2		95		P		4		930		OEm(lc)		LP74-12A-14

				106		992		1		P		1974		1		1		2		3		1152		0.238						2		1		90		P		4		885		OEm(lc)		LP74-12A-14		field verified

				107		992		1		P		1974		2		1				3		1534		0.317						2		2		70		P		4		685		OEm(lc)		LP74-12A-14

				108		992		1		P		1974		2		1				3		1980		0.409						2		1		60		P		4		1000		OEm(lc)		LP74-12A-14

				109		992		2		P		1974		1		1				5		5256		1.086						2		2		60		P		4		1090		OEm(lc)		LP74-12A-15

				110		992		1		P		1974		3		1				3		561		0.116						1		3		85		P		4		935		OEm(lc)		LP74-12A-15

				111		992		1		P		1974		3		1				3		644		0.133						2		2		90		P		4		640		OEm(lc)		LP74-12A-16

				112		992		2		Q		1974		2		1				5		8286		1.712						1		1		75		P		4		915		OEm(lc)		LP74-12A-17

				113		992		1		P		1974		6		1				4		4162		0.860						1		3		40		P		4		505		OEm(lc)		LP74-12A-17

				114		992		1		P		1974		6		1				3		503		0.104						2		1		60		P		4		630		Em(2sb)		LP74-13A-9

				115		992		2		Q		1974		6		1				5		12260		2.533						1		1		40		P		4		660		Em(2sb)		LP74-13A-9

				116		992		1		P		1974		2		1				3		1573		0.325						1		3		50		P		4		365		Em(2sb)		LP74-13A-9

				117		992		5		D		1974		5		1		2		3		1999		0.413						1		3		75		Y		4		495		Em(2sb)		LP74-13A-9

				118		992		1		P		1974		2		1				4		3054		0.631						1		3		45		P		4		510		Em(2sb)		LP74-13A-10

				119		992		2		D		1974		2		1				5		25531		5.275						1		1		80		Y		4		1300		Mvi(g)		LP74-13A-12		field verified

				120		992		5		Q		1974		5		1		6		5		11587		2.394						5		1		20		I		2		255		Mm(1n)		LP74-13A-17

				121		992		2		Q		1974		1		1				5		7381		1.525						1		1		40		P		5		345		Mm(1n)		LP74-14A-9

				122		992		1		D		1974		6		1				4		2347		0.485						8		3		20		Y		5		900		Em(2)		LP74-14A-20

				123		992		1		D		1974		6		1				3		1709		0.353						1		2		35		Y		1		600		OEm(lc)		LP74-14A-20

				124		992		1		D		1974		6		1		5		3		1418		0.293						8		3		50		N		5		1735		Mvi(sp)		LP74-14A-21

				125		992		1		D		1974		6		1		5		3		1186		0.245						8		3		55		N		5		1745		Mvi(sp)		LP74-14A-21

				126		992		1		D		1974		1		1				4		4995		1.032						1		3		90		Y		2		510		Em(1)		LP74-15A-15

				127		992		1		D		1974		2		1				4		2173		0.449						1		3		80		Y		5		535		Mvi(g)		LP74-15A-15

				128		992		5		Q		1974		5		1		2		5		62174		12.846						5		2		20		I		3		1205		Em(2)		LP74-15A-16

				129		992		1		D		1974		1		1				3		1597		0.330						1		1		60		P		3		800		Em(1)		LP74-15A-16

				130		992		1		D		1974		2		1				4		2647		0.547						1		3		20		Y		3		1000		Em(2)		LP74-15A-16

				131		992		6		P		1974		5		1		6		5		35980		7.434						5		2		15		I		4		210		Mm(1n)		LP74-16A-9

				132		992		1		D		1974		2		1				3		1012		0.209						1		3		75		Y		3		530		Em(1)		LP74-16A-15

				133		992		1		D		1974		2		1				3		1249		0.258						1		3		70		Y		3		530		Em(1)		LP74-16A-15

				134		992		1		D		1974		6		1				4		2018		0.417						1		2		75		Y		3		835		Ev(c)		LP74-16A-16

				135		992		2		P		1974		2		1		1		5		22274		4.602						1		1		60		Y		2		1110		Ev(c)		LP74-16A-16

				136		992		1		D		1974		2		1				3		1578		0.326						2		1		55		Y		2		990		Ev(c)		LP74-16A-16

				137		992		1		D		1974		2		1				3		1800		0.372						1		2		60		Y		2		675		Ev(c)		LP74-16A-16

				138		992		1		D		1974		1		1				5		5793		1.197						1		3		75		Y		2		505		Mvi(g)		LP74-16A-16

				139		992		1		D		1974		1		1				3		1210		0.250						2		1		45		Y		2		500		Em(1)		LP74-16A-16

				140		992		1		D		1974		2		1				4		2551		0.527						1		3		55		Y		2		75		OEm(lc)		LP74-16A-16

				141		992		1		P		1974		3		1				4		2159		0.446						1		3		55		Y		5		590		OEm(lc)		LP74-16A-16		field verified

				142		992		1		D		1974		3		1				4		2115		0.437						1		2		85		Y		5		630		OEm(lc)		LP74-16A-16		field verified

				143		992		1		D		1974		2		1				4		2028		0.419						1		3		60		Y		3		725		Em(2)		LP74-16A-16

				144		992		2		P		1974		2		1				5		9815		2.028						1		2		45		P		3		1215		Em(2)		LP74-16A-17

				145		992		1		D		1974		2		1				3		1012		0.209						1		3		35		Y		3		1140		Em(2)		LP74-16A-17

				146		992		1		D		1974		2		1				3		1292		0.267						1		2		30		Y		3		1190		Em(2)		LP74-16A-17

				147		992		1		D		1974		1		1				3		832		0.172						8		3		55		P		5		1210		Em(2)		LP74-16A-17

				148		992		1		D		1974		1		1				4		2623		0.542						8		4		45		P		5		1225		Em(2)		LP74-16A-17

				149		992		1		D		1974		1		1				3		1457		0.301						5		4		40		Y		3		1050		Em(2)		LP74-16A-17

				150		992		1		D		1974		5		1				3		1278		0.264						8		3		25		Y		3		1050		Qls		LP74-16A-17

				151		992		1		D		1974		2		1				3		803		0.166						1		3		80		Y		3		990		Em(1)		LP74-16A-17

				152		992		1		D		1974		2		1				3		857		0.177						1		4		90		Y		3		1000		Em(1)		LP74-16A-17

				153		992		1		D		1974		2		1				3		832		0.172						1		3		95		Y		3		990		Em(1)		LP74-16A-17

				154		992		1		D		1974		2		1				3		1738		0.359						1		4		75		Y		3		895		Em(1)		LP74-16A-17

				155		992		1		D		1974		5		1				3		963		0.199						8		3		25		Y		3		1005		Qls		LP74-16A-17

				156		992		1		D		1974		2		1				3		963		0.199						1		3		85		Y		3		715		Em(2)		LP74-17A-17

				157		992		1		D		1982		7		1				3		886		0.183						2		1		20		P		1		200		Qt		SWPC82-9-8-70

		22829		158		992		2		D		1982		2		1				4		4990		1.031						2		1		50		Y		5		1075		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		159		992		1		D		1982		2		1				4		2435		0.503						1		1		75		Y		5		1060		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		160		992		1		D		1982		3		1		2		4		2391		0.494						2		1		90		Y		5		1090		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		161		992		1		D		1982		3		1		2		3		1520		0.314						2		1		65		Y		5		1050		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		162		992		1		D		1982		3		1		2		3		944		0.195						1		1		80		Y		5		1010		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22797		163		992		1		D		1982		2		1				4		2948		0.609						2		1		60		Y		5		1260		Mvi(g)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22822		164		992		2		D		1982		3		1				5		9733		2.011						1		1		110		Y		5		980		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22822		165		992		2		D		1982		3		1				4		2681		0.554						2		3		75		Y		5		950		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22792		166		992		1		D		1982		1		1				4		2362		0.488						1		3		95		Y		1		650		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22818		167		992		2		D		1982		1		1				4		2023		0.418						1		3		45		Y		2		680		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22821		168		992		2		D		1982		1		1				4		3175		0.656						1		3		80		Y		1		1040		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22775		169		992		1		D		1982		1		1				4		2018		0.417						2		1		105		Y		1		630		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

		22775		170		992		1		D		1982		1		1				3		1041		0.215						2		1		75		Y		1		600		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

				171		992		1		D		1982		1		1		2		3		1689		0.349						2		3		130		Y		1		730		OEm(lc)		SWPC82-9-9-95

		22777		172		992		1		D		1982		1		1		2		4		4453		0.920						2		3		115		Y		1		960		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

				173		992		1		D		1982		1		1				4		2333		0.482						2		2		105		Y		1		760		OEm(lc)		SWPC82-9-9-97

		22766		174		992		1		D		1982		1		1				3		1810		0.374						2		2		75		Y		1		630		OEm(lc)		SWPC82-9-9-97		slide also identifed in Nature Conservancy study

		22758		175		992		2		D		1982		2		1				4		4327		0.894						2		1		60		Y		5		585		OEm(lc)		SWPC82-9-9-98		slide also identifed in Nature Conservancy study

				176		992		1		D		1982		2		1				4		2681		0.554						2		1		90		Y		3		535		OEm(lc)		SWPC82-9-9-99

				177		992		5		D		1982		4		1		5		3		803		0.166						4		1		35		Y		3		55		OEm(lc)		SWPC82-9-9-105

				178		992		5		D		1982		4		1		5		3		1041		0.215						4		1		45		Y		3		60		OEm(lc)		SWPC82-9-9-105

				179		992		1		D		1982		1		1				4		2909		0.601						2		3		75		Y		5		1275		Mvi(g)		SWPC82-12-10-260

				180		992		1		D		1982		1		1				3		1878		0.388						2		3		100		Y		1		1070		Mvi(g)		SWPC82-12-10-260

				181		992		1		D		1982		2		1				3		586		0.121						1		3		80		Y		2		1150		OEm(lc)		SWPC82-12-10-261

				182		992		1		D		1982		2		1				4		2217		0.458						2		3		90		Y		5		1290		Mvi(g)		SWPC82-12-10-261

				183		992		1		P		1982		1		1				4		2841		0.587						1		3		55		Y		2		990		OEm(lc)		SWPC82-12-10-261

		22802		184		992		2		D		1982		1		1				5		6950		1.436						1		1		70		Y		5		915		OEm(lc)		SWPC82-12-10-262		slide also identifed in Nature Conservancy study

				185		992		1		D		1982		2		1				3		741		0.153						1		3		90		Y		2		485		OEm(lc)		SWPC82-12-10-262

				186		992		1		D		1982		2		1				3		358		0.074						1		3		65		Y		5		500		OEm(lc)		SWPC82-12-10-263

		22778		187		992		1		D		1982		1		1				4		3446		0.712						2		1		95		P		5		380		OEm(lc)		SWPC82-12-10-264		slide also identifed in Nature Conservancy study

				188		992		2		D		1982		6		1				5		6476		1.338						1		1		35		Y		5		410		OEm(lc)		SWPC82-12-10-270

				189		992		1		D		1982		6		1				3		987		0.204						1		3		20		P		3		260		OEm(lc)		SWPC82-12-10-271

				190		992		2		D		1982		1		1				5		48772		10.077						1		1		65		Y		2		1380		Mvi(g)		SWPC82-12-11-309

				191		992		1		D		1982		1		1				5		13431		2.775						2		1		110		Y		5		1050		Mvi(g)		SWPC82-12-11-309

				192		992		1		D		1982		2		1				5		6016		1.243						1		1		55		Y		5		1025		Mvi(g)		SWPC82-12-11-309

				193		992		1		D		1982		1		1		2		5		6156		1.272						1		3		60		Y		5		1100		OEm(lc)		SWPC82-12-11-309

				194		992		2		D		1982		2		1				5		8242		1.703						2		3		60		Y		5		1145		OEm(lc)		SWPC82-12-11-309

				195		992		1		D		1982		1		1		2		4		4162		0.860						2		3		70		Y		5		1150		Mvi(g)		SWPC82-12-11-309		field verified

				196		992		1		D		1982		2		1				3		3659		0.756						6		4		45		Y		5		1165		Mvi(g)		SWPC82-12-11-309		field verified

				197		992		1		D		1982		2		1				4		4985		1.030						1		1		30		Y		5		1185		Mvi(g)		SWPC82-12-11-309		field verified

				198		992		1		D		1982		1		1				4		4966		1.026						2		2		65		Y		5		1185		Mvi(g)		SWPC82-12-11-309

				199		992		1		D		1982		1		1				4		3141		0.649						1		3		105		Y		5		770		OEm(lc)		SWPC82-12-11-310

				200		992		2		D		1982		1		1		2		3		1689		0.349						2		1		55		Y		5		740		OEm(lc)		SWPC82-12-11-310

				201		992		1		D		1982		1		1				4		3741		0.773						2		3		80		Y		1		725		OEm(lc)		SWPC82-12-11-310

				202		992		1		D		1982		1		1				5		6708		1.386						2		1		50		Y		5		740		OEm(lc)		SWPC82-12-11-310

				203		992		6		D		1982		5		1		1		5		64299		13.285						5		2		70		I		4		720		OEm(lc)		SWPC82-12-11-310

				204		992		1		D		1982		1		1		5		3		1171		0.242						8		1		75		P		1		480		Qls		SWPC82-12-11-310

				205		992		1		D		1982		1		1				3		799		0.165						8		3		30		N		1		560		OEm(lc)		SWPC82-12-11-310

				206		992		1		D		1982		1		1				4		2986		0.617						1		1		65		Y		5		720		OEm(lc)		SWPC82-12-11-310

				207		992		1		D		1982		1		1				3		1718		0.355						1		3		90		Y		1		695		OEm(lc)		SWPC82-12-11-310

				208		992		2		D		1982		3		1				5		12928		2.671						1		1		110		Y		5		845		OEm(lc)		SWPC82-12-11-310

				209		992		1		D		1982		1		1				4		3030		0.626						2		2		80		Y		1		1060		OEm(lc)		SWPC82-12-11-310

				210		992		1		D		1982		3		1				3		736		0.152						2		2		105		Y		1		910		OEm(lc)		SWPC82-12-11-310

				211		992		1		D		1982		1		1				3		968		0.200						2		2		110		Y		1		1080		OEm(lc)		SWPC82-12-11-310

				212		992		2		D		1982		3		1				5		14713		3.040						1		1		65		Y		2		871		OEm(lc)		SWPC82-12-11-310

				213		992		2		D		1982		1		1				4		3020		0.624						2		2		90		Y		1		945		OEm(lc)		SWPC82-12-11-311

				214		992		1		D		1982		1		1				4		2038		0.421						2		1		80		Y		1		740		OEm(lc)		SWPC82-12-11-311

				215		992		1		D		1982		1		1				4		2473		0.511						1		3		55		Y		1		660		OEm(lc)		SWPC82-12-11-311

				216		992		1		D		1982		1		1				4		2972		0.614						1		3		45		Y		2		890		OEm(lc)		SWPC82-12-11-312

				217		992		1		D		1982		1		1				3		1859		0.384						7		3		80		P		5		370		OEm(lc)		SWPC82-12-11-312

				218		992		1		D		1982		1		1		2		3		1147		0.237						2		2		45		P		1		1270		OEm(lc)		SWPC82-1-12-17

				219		992		2		D		1982		2		1				5		8426		1.741						1		1		65		Y		1		1235		OEm(lc)		SWPC82-1-12-17		field verified

				220		992		1		D		1982		1		1				4		2560		0.529						2		1		80		P		1		785		OEm(lc)		SWPC82-1-12-17		field verified

				221		992		1		D		1982		1		1				3		1791		0.370						1		3		95		Y		1		675		OEm(lc)		SWPC82-1-12-17

				222		992		1		D		1982		1		1				3		1849		0.382						2		4		90		P		1		645		OEm(lc)		SWPC82-1-12-17

				223		992		2		D		1982		1		1				5		7062		1.459						1		1		75		Y		1		1065		Mvi(g)		SWPC82-1-12-18

				224		992		1		D		1982		1		1				3		1331		0.275						2		2		70		P		1		785		OEm(lc)		SWPC82-1-12-18

				225		992		2		D		1982		3		1				5		8146		1.683						1		1		45		Y		5		1110		OEm(lc)		SWPC82-1-12-18		field verified

				226		992		1		D		1982		3		1				4		2343		0.484						2		1		45		Y		5		1095		OEm(lc)		SWPC82-1-12-18		field verified

				227		992		1		D		1982		6		1				4		3151		0.651						2		1		35		Y		5		1020		OEm(lc)		SWPC82-1-12-18		field verified

				228		992		1		D		1982		6		1				4		4864		1.005						1		3		45		Y		5		680		OEm(lc)		SWPC82-1-12-18

				229		992		1		D		1982		2		1				5		5426		1.121						1		3		110		Y		5		535		OEm(lc)		SWPC82-1-12-18

				230		992		2		D		1982		1		1				4		3572		0.738						2		1		55		Y		5		710		OEm(lc)		SWPC82-1-12-19

				231		992		1		D		1982		1		1				3		794		0.164						2		1		95		P		1		720		OEm(lc)		SWPC82-1-12-19

				232		992		1		D		1982		1		1		2		4		2647		0.547						2		2		45		Y		5		1130		Mvi(g)		SWPC82-1-12-19

				233		992		2		D		1982		1		1				5		7110		1.469						1		1		35		Y		5		550		OEm(lc)		SWPC82-1-12-20		field verified

				234		992		2		D		1982		1		1				5		7057		1.458						2		2		45		Y		2		290		Mm(1b)		SWPC82-1-12-28

				235		992		2		D		1982		1		1				4		2565		0.530						2		3		45		Y		5		205		Mm(1b)		SWPC82-1-12-28

				236		992		2		D		1982		1		1				4		3122		0.645						2		2		30		Y		5		215		Mm(1b)		SWPC82-1-12-28

				237		992		2		D		1982		2		1				5		7971		1.647						1		1		95		Y		4		1140		Mvi(g)		SWPC82-1-13-56

				238		992		1		D		1982		3		1				4		2101		0.434						2		1		45		P		5		420		Mm(1n)		SWPC82-1-13-59

				239		992		1		D		1982		6		1				4		3223		0.666						2		2		60		Y		5		460		OEm(ls)		SWPC82-14-14-130

				240		992		1		D		1982		1		1				3		1679		0.347						2		2		40		Y		5		345		OEm(lc)		SWPC82-14-14-131

				241		992		2		D		1982		2		1		1		5		7850		1.622						1		1		45		Y		5		555		Em(2sb)		SWPC82-14-14-131

				242		992		1		D		1982		1		1				4		2464		0.509						2		1		50		P		5		320		Mm(1n)		SWPC82-14-14-131

				243		992		1		D		1982		2		1				4		2575		0.532						2		1		40		P		1		520		Em(2sb)		SWPC82-13-14-215

				244		992		1		D		1982		1		1				3		862		0.178						1		4		70		Y		1		280		OEm(ls)		SWPC82-1-15-99

				245		992		1		D		1982		1		1				4		2618		0.541						2		1		55		Y		5		330		Mm(1b)		SWPC82-1-15-104

				246		992		1		D		1982		1		1				3		1592		0.329						2		3		30		Y		5		385		Mm(1n)		SWPC82-1-16-144

				247		992		1		D		1982		6		1				3		905		0.187						2		1		25		N		1		705		Mm(1b)		SWPC82-1-16-147

				248		992		6		P		1993		5		1		3		5		18527		3.828						4		1		20		I		4		140		Qt		SW93-2-8-106

		22795		249		992		1		D		1993		2		1				3		1321		0.273						2		1		55		Y		2		1180		OEm(lc)		SW93-2-9-133		slide also identifed in Nature Conservancy study

		22821		250		992		2		D		1993		6		1				5		9791		2.023						1		3		65		Y		2		895		OEm(lc)		SW93-2-9-133		slide also identifed in Nature Conservancy study

				251		992		1		P		1993		1		1				3		1133		0.234						2		1		50		P		2		1030		Mvi(g)		SW93-2-9-134

		22775		252		992		2		D		1993		2		1				5		10691		2.209						2		3		50		Y		5		875		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

		22775		253		992		1		D		1993		2		1				4		3799		0.785						2		1		40		Y		5		895		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

		22782		254		992		2		D		1993		1		1				4		3954		0.817						1		1		85		Y		4		780		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

				255		992		1		D		1993		1		1				2		469		0.097						1		3		85		Y		2		455		OEm(lc)		SW93-2-9-135

				256		992		1		D		1993		2		1				3		1999		0.413						1		3		110		Y		2		595		OEm(lc)		SW93-2-9-135

		22747		257		992		2		D		1993		3		1		2		5		6011		1.242						1		1		110		Y		4		670		OEm(lc)		SW93-2-9-139		slide also identifed in Nature Conservancy study

		22747		258		992		1		D		1993		3		1				4		2691		0.556						2		1		105		Y		4		600		OEm(lc)		SW93-2-9-139		slide also identifed in Nature Conservancy study

				259		992		1		D		1993		1		1				3		1718		0.355						5		2		70		P		5		1405		Mvi(g)		SW93-45-10-15

				260		992		1		D		1993		1		1				3		1176		0.243						1		3		80		Y		3		980		Mvi(g)		SW93-45-10-15

				261		992		1		D		1993		6		1				2		334		0.069						1		3		95		Y		3		725		OEm(lc)		SW93-45-10-16

		22829		262		992		1		D		1993		2		1				3		866		0.179						1		3		65		Y		3		725		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		263		992		2		D		1993		3		1				5		8484		1.753						1		1		60		Y		3		840		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		264		992		1		D		1993		3		1				3		1650		0.341						2		1		40		Y		3		915		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		265		992		1		D		1993		1		1				4		2323		0.480						5		4		60		Y		5		590		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

				266		992		1		P		1993		1		1				4		2570		0.531						2		1		55		P		3		565		OEm(lc)		SW93-45-10-16

				267		992		1		D		1993		6		1				3		847		0.175						1		3		35		P		3		400		OEm(lc)		SW93-45-10-16

				268		992		6		Q		1993		5		1		1		5		94016		19.425						5		2		60		I		4		645		OEm(lc)		SW93-45-10-16

		22789		269		992		1		D		1993		1		1				3		1360		0.281						1		2		45		P		3		485		OEm(lc)		SW93-45-10-17		slide also identifed in Nature Conservancy study

				270		992		1		D		1993		6		1				3		842		0.174						1		3		30		P		3		505		OEm(lc)		SW93-45-11-53

				271		992		1		D		1993		6		1				4		2110		0.436						1		2		65		P		2		560		OEm(lc)		SW93-45-11-54

				272		992		1		D		1993		3		1				4		4104		0.848						2		1		40		Y		5		730		OEm(lc)		SW93-45-11-54

				273		992		2		D		1993		1		1				4		3557		0.735						2		1		75		Y		5		655		OEm(lc)		SW93-45-11-54

				274		992		6		P		1993		5		1		2		5		25710		5.312						1		4		30		I		4		560		OEm(lc)		SW93-45-11-54

				275		992		1		D		1993		1		1				3		1365		0.282						1		3		65		Y		5		815		OEm(lc)		SW93-45-11-54

				276		992		1		D		1993		1		1				3		1375		0.284						2		3		75		P		2		810		OEm(lc)		SW93-45-11-54

				277		992		1		D		1993		1		1				3		586		0.121						1		3		85		P		1		745		OEm(lc)		SW93-45-12-88

				278		992		1		D		1993		1		1				4		3896		0.805						2		2		60		P		1		915		OEm(lc)		SW93-45-12-88

				279		992		1		D		1993		1		1				3		1113		0.230						1		2		65		P		5		850		OEm(lc)		SW93-45-12-88

				280		992		1		D		1993		1		1				3		1796		0.371						2		1		45		P		5		535		OEm(lc)		SW93-45-12-90

				281		992		6		P		1993		5		1				5		18435		3.809						5		2		50		I		4		485		Em(2sb)		SW93-19-13-70

				282		992		6		Q		1993		5		1		1		4		3746		0.774						5		2		65		I		4		380		Em(2sb)		SW93-19-13-70

				283		992		1		D		1993		2		1				2		339		0.070						1		3		50		Y		1		460		Em(2sb)		SW93-19-13-71

				284		992		1		D		1993		1		1				4		2130		0.440						2		2		80		I		5		980		Mvi(g)		SW93-19-13-71

				285		992		6		D		1993		5		1				5		36077		7.454						5		2		70		I		4		395		OEm(lc)		SW93-46-13-215

				286		992		1		Q		1993		2		1		5		5		6970		1.440						1		1		50		I		3		655		OEm(lc)		SW93-19-14-22		field verified

				287		992		6		P		1993		5		1		1		5		35099		7.252						5		2		50		I		4		445		Mm(1n)		SW93-19-14-23

				288		992		5		D		1993		5		1				4		2768		0.572						2		3		50		P		2		385		Mm(1b)		SW93-19-16-111

				289		992		1		Q		1993		6		1				4		4041		0.835						2		3		35		I		3		270		Mm(1n)		SW93-45-17-122

		22795		290		992		2		D		1999		2		1				5		8513		1.759						1		1		60		Y		2		1115		OEm(lc)		SWC99-15-17-239		slide also identifed in Nature Conservancy study

				291		992		1		D		1999		1		1				4		2275		0.470						5		2		65		N		5		460		Mm(1n)		SWC99-27-19-38

				292		992		2		D		1999		1		1		2		5		30119		6.223						2		3		90		Y		2		1225		Mvi(g)		SWC99-27-20-68		field verified

				293		992		1		D		1999		1		1				3		1123		0.232						1		3		130		P		2		935		OEm(lc)		SWC99-27-20-68

				294		992		1		D		1999		6		1				4		2391		0.494						2		2		60		P		5		600		OEm(lc)		SWC99-27-20-70

				295		992		5		D		1999		5		1		1		4		2425		0.501						1		1		120		P		2		345		OEm(lc)		SWC99-27-20-72

		22799		296		992		1		D		1999		6		1				4		2928		0.605						2		2		75		P		5		590		OEm(lc)		SWC99-27-20-73

				297		992		2		D		1999		1		1				5		7018		1.450						1		1		65		Y		1		760		Mvi(g)		SWC99-27-21-103

				298		992		2		D		1999		2		1				5		17758		3.669						1		1		75		Y		5		740		OEm(ls)		SWC99-27-21-103

				299		992		1		D		1999		2		1				4		3751		0.775						2		1		80		Y		5		730		OEm(ls)		SWC99-27-21-103

				300		992		1		D		1999		2		1				3		1346		0.278						2		1		115		Y		5		735		OEm(ls)		SWC99-27-21-103

				301		992		2		D		1999		2		1				4		4884		1.009						1		1		80		Y		1		1035		Mvi(g)		SWC99-27-21-104

				302		992		1		D		1999		2		1				4		4540		0.938						1		1		60		Y		1		750		OEm(lc)		SWC99-27-21-104

				303		992		1		D		1999		2		1				4		3886		0.803						2		1		65		P		5		1250		Mvi(g)		SWC99-27-21-105		field verified

				304		992		1		D		1999		2		1				4		2870		0.593						2		1		70		P		2		1095		OEm(lc)		SWC99-27-21-105

				305		992		1		D		1999		2		1				4		2057		0.425						2		1		45		P		5		955		OEm(lc)		SWC99-27-21-105

				306		992		1		D		1999		2		1				3		678		0.140						1		3		80		P		5		755		OEm(lc)		SWC99-27-21-105		field verified

				307		992		2		Q		1999		3		1				5		9970		2.060						1		1		70		P		5		370		Mm(1n)		SWC99-27-21-106

				308		992		1		P		1999		6		1				3		1045		0.216						2		2		40		P		2		405		OEm(lc)		SWC99-27-21-107

				309		992		6		Q		1999		5		1				5		124857		25.797						5		2		25		I		4		230		OEm(lc)		SWC99-27-21-108

				310		992		2		D		1999		6		1				4		3765		0.778						1		1		45		Y		5		425		OEm(lc)		SWC99-27-22-141

				311		992		2		D		1999		1		1				5		11122		2.298						1		1		55		Y		5		415		OEm(ls)		SWC99-27-22-141

				312		992		2		D		1999		3		1		2		5		13634		2.817						1		1		80		Y		5		870		OEm(ls)		SWC99-27-22-141

				313		992		1		D		1999		3		1				3		1026		0.212						1		3		100		P		1		520		Em(2sb)		SWC99-27-22-141

				314		992		1		P		1999		1		1				3		586		0.121						2		2		35		I		5		550		OEm(ls)		SWC99-27-22-142

				315		992		1		D		1999		1		1				3		1825		0.377						2		2		65		I		5		435		OEm(lc)		SWC99-27-22-143

				316		992		2		P		1999		1		1				5		5096		1.053						1		1		55		P		5		380		Mm(1n)		SWC99-27-22-148

				317		992		2		Q		1999		1		1				4		4051		0.837						1		1		50		P		5		385		Mm(1n)		SWC99-27-22-148

				318		992		1		D		1999		6		1				4		2333		0.482						2		1		45		Y		1		315		OEm(lc)		SWC99-27-22-152

				319		992		1		P		1999		3		1				5		6776		1.400						2		1		65		P		3		775		Mm(1b)		SWC99-27-23-184		field verified

				320		992		2		D		1999		2		1				4		4269		0.882						1		1		40		Y		3		810		Ev(c)		SWC99-27-24-226

		A1





definitions

		LSI_UNIQID		Slide_id		Source_idno		Lsi_process		Certainty		Id_date		Ls_size		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Source_IDNO		Delivery		Landuse		Init_elev		Photo_num

																										991 = Priority 1

		CALCULATED		up to 5 integers		CALCULATED		1 = shallow-rapid		D = definite:  originator of landslide information is certain that this is a landslide		First year of landslide identification		Approximate size at ID_Date		Next year of landslide identification, if slide has changed size or shape		Approximate size at ID2_Date		1 = inner gorge		1 = concave, convergent		percent slope at the failure location		992 = Priority 2		Y = yes, delivery occurred		1 = clearcut  (timber 0-5 yrs)		elevation (in feet) of the landslide initiation site		the full photo number the slide was identified on

		IN THE		Put the same		IN THE		2 = debris flow		P = probable:  originator of landslide information is almost certain that this is a landslide		use photo year or best estimate		1 = very small				(see LS_Size for values)		2 = bedrock hollow		2 = concave-planar				993 = Priority 3		N = no, delivery did not occur		2 = young stands  (timber 5-15 yrs)

		ENTRY		number on both the		ENTRY		3 = debris avalanche		Q = questionable:  originator of landslide information is not certain that this is a landslide, but is including it for completeness of the inventory.		of landslide age.		2 = small		4 digit year, e.g. 1996				3 = avalanche chute		3 = planar		integer				P = probably sediment delivered		3 = submature timber (15-50 years)		integer		12 characters

		PROCESS		map and spreadsheet		PROCESS		4 = deep-seated				4 digit year, e.g. 1996		3 = medium						4 = terrace face		4 = planar-convex						I =  indeterminate		4 = mature timber (>50 years)

								5 = shallow, sporadic deep-seated						4 = large						5 = headwall		5 = convex, divergent								5 = road

								6 = large, persistent deep-seated						5 = very large						6 = rock outcrop										6 = partial cut

								7 = earth flow												7 = other										7 = yarding

								8 = rock topple						very small:    (1-100 square yards)						8 = deep seated										8 = alpine

								9 = snow avalanche						small:  (101-500 square yards)						9 = stream influenced										9 = other-e.g., housing, agriculture

														medium:  (501-2000 square yards)

														large: (2001-5000 square yards)

														very large:   (greater than 5000 square yards)

		REQUIRED DATA COLLECTION

		ALL OTHER FIELDS ARE OPTIONAL





calculations

		Acres of Landsliding						WAU Size

		419234						acres		41610

										65

		geologic unit		Acres

		Landslide deposits		1266				33971		total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597

		Shoalwater Bay Fm		1143

		Cliff Point Siltstone		1292

		Megler Sandstone		591

		Crescent Fm		407

		WAUs		Landslides (n)		Years		Study Area Acreage		Rate (n/ac-WAU/yr)

		Lower Naselle		319		36		33,971

		Nookachamps		62		39		46,612

		Clear–Dan–Lime Creeks		11		39		6,983

		Lower Finney and Miller Creek Valley		361		39		20,900

		Jackman Creek - Corkindale		300		38		16,000





plots

		Landslide Process		# of slides				Area in Acres

		shallow-rapid		214				112

		debris flow		65				116

		shallow, sporadic 
deep-seated		18				31

		large, persistent 
deep-seated		22				1317

		Landslide Size		# of slides

				10

				113

				115

				81

		Associated Landform		# of slides

		inner gorge		146

		bedrock hollow		118

		headwall		25

		deep-seated		12

		terrace face		7

		stream influenced		5

		other		4

		rock outcrop		2

		Slope Shape		# of slides

		concave, converent		134

		concave-planar		68

		planar		100

		planar-convex		15

		convex, divergent		2

		Gradient		# of slides

		0 – 10		0

		11 – 20		13

		21 – 30		20

		31 – 40		31

		41 – 50		52

		51 – 60		45

		61 – 70		48

		71 – 80		42

		81 – 90		29

		91 – 100		15

		101 – 110		16

		111 – 120		4

		121 – 130		4

		Delivery		# of slides

		yes, delivery occurred		202

		probably sediment delivered		76

		no, delivery did not occur		29

		indeterminant		12

		Landuse		# of slides

		road				118

		clearcut 
(timber 0 to 5 yrs)				69

		mature timber 
(> 50 yrs)				47

		young stands 
(timber 5 to 15 yrs)				44

		submature timber 
(15 to 50 yrs)				39

		partial cut				1

		yarding				1

		Initiation Elevation		# of slides

		0-100'		7

		101-200'		5

		201-300'		20

		301-400'		22

		401-500'		30

		501-600'		39

		601-700'		25

		701-800'		33

		801-900'		25

		901-1000'		27

		1001-1100'		28

		1101-1200'		21

		1201-1300'		22

		1301-1400'		10

		1401-1500'		2

		1501-1600'		1

		1601-1700'		0

		1701-1800'		2

		geologic unit		# of slides

		Lincoln Creek Fm		191

		Invasive Columbia River 
Basalt Flows		41

		Megler Sandstone		20

		Eocene Siltstone & Sandstone		19

		Astoria Fm - Naselle Unit		16

		Shoalwater Bay Fm		11

		Astoria Fm - Bald Ridge Unit		9

		Crescent Fm		5

		Terrace deposits		4

		Landslide deposits		3

		geologic unit		Gunit Acres

		Landslide deposits		1266

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597		Acres (all Qls)

		Shoalwater Bay Fm		1143		0.7

		Eocene Siltstone & Sandstone		1292		21.2		Acres (large deep-seated)		Acres (Qls w/o large deep-seated)		% of total qls area originating from given geologic unit		% of area of deep-seated qls originating from given geologic unit		% of qls area (minus deep-seated) originating from given geologic unit		percent of total study area underlain by geologic unit		ratio (>1 = more landslides per area; <1 = less landslides per area

		Megler Sandstone		591		51.8		0		0.7		0.04		0.00		0.27		3.73		0.07

		Crescent Fm		407		7.35		20.5		0.7		1.35		1.33		0.27		4.55		0.06

		Totals (acres)		33971 *		98.411		0		51.8		3.29		0.00		20.26		5.54		3.65

		* total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)				1119.8		0		7.35		0.47		0.00		2.87		6.79		0.42

		Astoria Fm Grouped		12245		11		88.9		9.511		6.25		0.89		3.72		29.25		0.13

		ARRANGED FOR GRAPHING				231.8		975		144.8		71.15		7.17		56.63		40.03		1.41

		Geologic Unit		percent of landslide area (not including deep-seated slides) originating from given geologic unit		25.3		4.57		6.43		0.70		0.40		2.51		3.36		0.75

		Terrace deposits		0.27		6.6		211.2		20.6		14.73		16.35		8.06		3.80		2.12

		Landslide deposits		0.27		1573.96		18.1		7.2		1.61		3.06		2.82		1.74		1.62

		Astoria Fm – Naselle Unit		3.72				0		6.6		0.42		0.00		2.58		1.20		2.15

		Astoria Fm – Bald Hills Unit		2.87		105.761		1318.27		255.691		100.00		29.20		100.00		100.00

		Shoalwater Bay Siltstone		2.51

		Lincoln Creek Fm		56.63		percent of total study area underlain by geologic unit		88.9		16.861		6.72		5.65		6.59		36.04		0.18				This makes bald hills member look like a bad actor b/c if it is grouped with the naselle member than the severity index drops way off.

		Megler Sandstone		2.38		4.55

		Eocene Siltstone & Sandstone		8.06		3.73

		Crescent Fm		2.58		29.25

		Invasive Columbia River Basalt Flows		20.26		6.79

						3.36

						40.03

						1.74

						3.80

						1.20

						5.54

		Average Slope Failure Angle by Geologic Unit

		Geologic Unit		average failure slope (%)

		Terrace deposits

		Landslide deposits

		Astoria Fm. – 
Naselle Unit

		Eocene Siltstone & Sandstone

		Astoria Fm. – 
Bald Ridge Unit

		Shoalwater Bay Siltstone

		Crescent Fm.				31

		Megler Sandstone				41

		Lincoln Creek Fm.				41

		Invasive Columbia
River Baslat flows				41

						42

						56

						58

						67

						68

						70

		Mass Wasting Map Unit		MWMU1		MWMU2		MWMU3		MWMU4		MWMU5		MWMU6		MWMU7		WAU

		Area of MWMU (acres)		1102.5		557.2		228.2		46.3		1305.6		29481.4		5863.0		38584.1

		Number of 'Delivering' 
Landslides		115		90		28		5		6		32		1		277

		Frequency of Delivery 
(No. of delivering landslides)/
(MWMU Area/36 years)		2897		4487		3408		3000		128		30		5		200

		Area of 'Delivering' Landslides
(acres)		93.1		82.7		27.9		1.1		6.9		21.8		0.2		233.8

		Susceptibility Factor 
(area of delivering landslides)/
(MWMUArea/39 years)		2346		4123		3396		660		30		21		1		164

		Susceptibility Compilation Chart to date

		Watershed		Gorges, headwalls, hollows		Inner gorges		Bedrock Hollows		Convergent hadwalls		Superimposed on relict landslides		Cliff-dominated slopes		Lower hazard hills		Incised river		Glacial Outwash terraces		Marine terraces		Valley floors		WAU or study area

		Lower Calawah Valley (Lingley, 2004)		404												24		405						37		68

		Jackman Corkindale (Lingley, 2004)		1167								1217		213		24				35						461

		Jackman Corkindale (Lingley, 2004)		1142												10				19

		Nookachamps   (Wegmann, 2004)				273		173		384										31						11

		Lime and Dan Creeks (Wegmann, 2004)		119																						4

		Finney Miller (Lingley, 2004)		1306		376						356		510		1				567						224

		Finney Miller (Lingley, 2004)										383		414						408

		West Fork Teanaway (Powell, in progress)																		978

		Lower Naselle (this study)				4123		2346		3396		30				21						660		1		164

		Averages		828		1591		1260		1890		497		379		16		405		212		660		19		155

		Size in Acres		Number of Landslides

		0 – 
0.19		48

		0.2 – 
0.49		99

		0.5 – 
0.99		82

		1.0 – 
4.99		66

		5.0 – 
9.99		10

		10.0 – 
49.9		10

		50 – 
806		4

		Landsldie Process		Acres of Delivery

		shallow-rapid		95

		debris flow		116

		shallow, sporadic 
deep-seated		12

		large, persistent 
deep-seated		0

		Landsldie Process		mean slope gradient for failures

		shallow-rapid		66

		debris flow		65.6

		shallow, sporadic 
deep-seated		56.8

		large, persistent 
deep-seated		45.9

		Mass Wasting Map 
Unit		Number of 
Delivering 
Landslides		Total Landslides		Area of Delivering 
Shallow Rapid Failures 
(acres)		Area of All Shallow 
Rapid Failures 
(acres)		Area of Delivering 
Deep-Seated Failures 
(acres)		Area of All Deep-
Seated Failures 
(acres)		Total Area of All 
Failures (acres)

		1		115		123		93.1		95.2		0.0		0.0		95.2

		2		90		91		77.5		79.0		5.2		5.2		84.2

		3		28		29		27.9		28.2		0.0		0.0		28.2

		4		5		5		0.7		0.7		0.4		0.4		1.1

		5		6		30		0.5		0.5		6.4		1338.8		1339.3

		6		32		40		21.8		23.4		0.0		3.5		26.9

		7		1		1		0.2		0.2		0.0		0.0		0.2

		Total		277		319		221.7		227.1		12.1		1347.9		1575.0
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lsi_data

		LSI_UNIQID		Slide_id		SOURCE_IDNO		Lsi_process		Certainty		Id_date		MWMU		Secondary MWMU		Ls_size		Ls_size_yd2		Ls_size_ac		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Delivery		Landuse		Init_elev		slide_gunit		Photo_num		notes

				26		992		5		D		1963		2				4		3615		0.000		1974		4		1		1		45		Y		3		730		Em(2)		SW63-15-17		field verified

				27		992		6		P		1963		5		2		5		162260		33.525						5		2		25		I		4		915		Em(2)		SW63-15-17		field verified

				95		992		2		D		1974		2				5		8567		0.000						1		1		70		Y		5		1230		OEm(lc)		LP74-11A-15		field verified

				96		992		2		D		1974		6				5		11006		0.000						2		3		45		Y		1		1345		OEm(lc)		LP74-11A-15		field verified

				97		992		1		D		1974		6				4		4482		0.000						2		3		90		Y		1		1325		OEm(lc)		LP74-11A-15		field verified

				99		992		1		D		1974		1				4		2473		0.000						2		1		80		P		3		500		OEm(lc)		LP74-11A-16		field verified

				101		992		6		P		1974		5		1		5		27476		0.000						5		2		50		I		4		500		OEm(lc)		LP74-11A-17		field verified

				106		992		1		P		1974		1		2		3		1152		0.000						2		1		90		P		4		885		OEm(lc)		LP74-12A-14		field verified

				119		992		2		D		1974		2				5		25531		0.000						1		1		80		Y		4		1300		Mvi(g)		LP74-13A-12		field verified

				141		992		1		P		1974		3				4		2159		0.000						1		3		55		Y		5		590		OEm(lc)		LP74-16A-16		field verified

				142		992		1		D		1974		3				4		2115		0.000						1		2		85		Y		5		630		OEm(lc)		LP74-16A-16		field verified

				195		992		1		D		1982		1		2		4		4162		0.000						2		3		70		Y		5		1150		Mvi(g)		SWPC82-12-11-309		field verified

				196		992		1		D		1982		2				3		3659		0.000						6		4		45		Y		5		1165		Mvi(g)		SWPC82-12-11-309		field verified

				197		992		1		D		1982		2				4		4985		0.000						1		1		30		Y		5		1185		Mvi(g)		SWPC82-12-11-309		field verified

				219		992		2		D		1982		2				5		8426		0.000						1		1		65		Y		1		1235		OEm(lc)		SWPC82-1-12-17		field verified

				220		992		1		D		1982		1				4		2560		0.000						2		1		80		P		1		785		OEm(lc)		SWPC82-1-12-17		field verified

				225		992		2		D		1982		3				5		8146		0.000						1		1		45		Y		5		1110		OEm(lc)		SWPC82-1-12-18		field verified

				226		992		1		D		1982		3				4		2343		0.000						2		1		45		Y		5		1095		OEm(lc)		SWPC82-1-12-18		field verified

				227		992		1		D		1982		6				4		3151		0.000						2		1		35		Y		5		1020		OEm(lc)		SWPC82-1-12-18		field verified

				233		992		2		D		1982		1				5		7110		0.000						1		1		35		Y		5		550		OEm(lc)		SWPC82-1-12-20		field verified

				286		992		1		Q		1993		2		5		5		6970		0.000						1		1		50		I		3		655		OEm(lc)		SW93-19-14-22		field verified

				292		992		2		D		1999		1		2		5		30119		0.000						2		3		90		Y		2		1225		Mvi(g)		SWC99-27-20-68		field verified

				303		992		1		D		1999		2				4		3886		0.000						2		1		65		P		5		1250		Mvi(g)		SWC99-27-21-105		field verified

				306		992		1		D		1999		2				3		678		0.000						1		3		80		P		5		755		OEm(lc)		SWC99-27-21-105		field verified

				319		992		1		P		1999		3				5		6776		0.000						2		1		65		P		3		775		Mm(1b)		SWC99-27-23-184		field verified





definitions

		LSI_UNIQID		Slide_id		Source_idno		Lsi_process		Certainty		Id_date		Ls_size		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Source_IDNO		Delivery		Landuse		Init_elev		Photo_num

																										991 = Priority 1

		CALCULATED		up to 5 integers		CALCULATED		1 = shallow-rapid		D = definite:  originator of landslide information is certain that this is a landslide		First year of landslide identification		Approximate size at ID_Date		Next year of landslide identification, if slide has changed size or shape		Approximate size at ID2_Date		1 = inner gorge		1 = concave, convergent		percent slope at the failure location		992 = Priority 2		Y = yes, delivery occurred		1 = clearcut  (timber 0-5 yrs)		elevation (in feet) of the landslide initiation site		the full photo number the slide was identified on

		IN THE		Put the same		IN THE		2 = debris flow		P = probable:  originator of landslide information is almost certain that this is a landslide		use photo year or best estimate		1 = very small				(see LS_Size for values)		2 = bedrock hollow		2 = concave-planar				993 = Priority 3		N = no, delivery did not occur		2 = young stands  (timber 5-15 yrs)

		ENTRY		number on both the		ENTRY		3 = debris avalanche		Q = questionable:  originator of landslide information is not certain that this is a landslide, but is including it for completeness of the inventory.		of landslide age.		2 = small		4 digit year, e.g. 1996				3 = avalanche chute		3 = planar		integer				P = probably sediment delivered		3 = submature timber (15-50 years)		integer		12 characters

		PROCESS		map and spreadsheet		PROCESS		4 = deep-seated				4 digit year, e.g. 1996		3 = medium						4 = terrace face		4 = planar-convex						I =  indeterminate		4 = mature timber (>50 years)

								5 = shallow, sporadic deep-seated						4 = large						5 = headwall		5 = convex, divergent								5 = road

								6 = large, persistent deep-seated						5 = very large						6 = rock outcrop										6 = partial cut

								7 = earth flow												7 = other										7 = yarding

								8 = rock topple						very small:    (1-100 square yards)						8 = deep seated										8 = alpine

								9 = snow avalanche						small:  (101-500 square yards)						9 = stream influenced										9 = other-e.g., housing, agriculture

														medium:  (501-2000 square yards)

														large: (2001-5000 square yards)

														very large:   (greater than 5000 square yards)

		REQUIRED DATA COLLECTION

		ALL OTHER FIELDS ARE OPTIONAL





calculations

		Acres of Landsliding						WAU Size

		419234						acres		41610

								mi2		65

		geologic unit		Acres

		Landslide deposits		1266				33971		total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597

		Shoalwater Bay Fm		1143

		Cliff Point Siltstone		1292

		Megler Sandstone		591

		Crescent Fm		407

		WAUs		Landslides (n)		Years		Study Area Acreage		Rate (n/ac-WAU/yr)

		Lower Naselle		319		36		33,971		2.6x10-4

		Nookachamps		62		39		46,612		0.34x10-5

		Clear–Dan–Lime Creeks		11		39		6,983		4.0 x 10-5

		Lower Finney and Miller Creek Valley		361		39		20,900		4.4x10-4

		Jackman Creek - Corkindale		300		38		16,000		5x10-4





plots

		LSI Process		# of slides

		shallow-rapid		214

		debris flow		65

		shallow, sporadic 
deep-seated		18

		large, persistent 
deep-seated		22

		Landslide Size		# of slides

		small (101-500 yd2)		10

		medium (501-2000 yd2)		113

		large (2001-5000 yd2)		115

		very large (> 5000 yd2)		81

		Associated Landform		# of slides

		inner gorge		146

		bedrock hollow		118

		terrace face		7

		headwall		25

		rock outcrop		2

		other		4

		deep seated		12

		stream influenced		5

		Slope Shape		# of slides

		concave, converent		134

		concave-planar		68

		planar		100

		planar-convex		15

		convex, divergent		2

		Gradient		# of slides

		0 to 10		0

		11 to 20		13

		21 to 30		20

		31 to 40		31

		41 to 50		52

		51 to 60		45

		61 to 70		48

		71 to 80		42

		81 to 90		29

		91 to 100		15

		101 to 110		16

		111 to 120		4

		121 to 130		4

		Delivery		# of slides

		yes, delivery occurred		202

		probably sediment delivered		76

		indeterminant		12

		no, delivery did not occur		29

		Landuse		# of slides

		clearcut (timber 0 to 5 yrs)				69

		young stands (timber 5 to 15 yrs)				44

		submature timber (15 to 50 yrs)				39

		mature timber (> 50 yrs)				47

		road				118

		partial cut				1

		yarding				1

		Initiation Elevation		# of slides

		0-100'		7

		101-200'		5

		201-300'		20

		301-400'		22

		401-500'		30

		501-600'		39

		601-700'		25

		701-800'		33

		801-900'		25

		901-1000'		27

		1001-1100'		28

		1101-1200'		21

		1201-1300'		22

		1301-1400'		10

		1401-1500'		2

		1501-1600'		1

		1601-1700'		0

		1701-1800'		2

		geologic unit		# of slides

		Landslide deposits		3

		Terrace deposits		4

		Invasive Columbia River Basalt Flows		41

		Astoria Fm - Bald Ridge Unit		9

		Astoria Fm - Naselle Unit		16

		Lincoln Creek Fm		191

		Shoalwater Bay Fm		11

		Eocene Siltstone & Sandstone		19

		Megler Sandstone		20

		Crescent Fm		5

		geologic unit		Gunit Acres		Acres (all Qls)		Acres (large deep-seated)		Acres (Qls w/o large deep-seated)		% of total qls area originating from given geologic unit		% of area of deep-seated qls originating from given geologic unit		% of qls area (minus deep-seated) originating from given geologic unit		percent of total study area underlain by geologic unit		ratio (>1 = more landslides per area; <1 = less landslides per area

		Landslide deposits		1266		0.7		0		0.7		0.04		0.00		0.27		3.73		0.07

		Terrace deposits		1547		21.2		20.5		0.7		1.35		1.33		0.27		4.55		0.06

		Invasive Columbia River Basalt Flows		1883		51.8		0		51.8		3.29		0.00		20.26		5.54		3.65

		Astoria Fm - Bald Ridge Unit		2308		7.35		0		7.35		0.47		0.00		2.87		6.79		0.42

		Astoria Fm - Naselle Unit		9937		98.411		88.9		9.511		6.25		0.89		3.72		29.25		0.13

		Lincoln Creek Fm		13597		1119.8		975		144.8		71.15		7.17		56.63		40.03		1.41

		Shoalwater Bay Fm		1143		11		4.57		6.43		0.70		0.40		2.51		3.36		0.75

		Eocene Siltstone & Sandstone		1292		231.8		211.2		20.6		14.73		16.35		8.06		3.80		2.12

		Megler Sandstone		591		25.3		18.1		7.2		1.61		3.06		2.82		1.74		1.62

		Crescent Fm		407		6.6		0		6.6		0.42		0.00		2.58		1.20		2.15

		Totals (acres)		33971 *		1573.96		1318.27		255.691		100.00		29.20		100.00		100.00

		* total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Astoria Fm Grouped		12245		105.761		88.9		16.861		6.72		5.65		6.59		36.04		0.18				This makes bald hills member look like a bad actor b/c if it is grouped with the naselle member than the severity index drops way off.

		ARRANGED FOR GRAPHING

		Geologic Unit		percent of landslide area (not including deep-seated slides) originating from given geologic unit		percent of total study area underlain by geologic unit

		Terrace deposits		0.27		4.55

		Landslide deposits		0.27		3.73

		Astoria Fm – Naselle Unit		3.72		29.25

		Astoria Fm – Bald Hills Unit		2.87		6.79

		Shoalwater Bay Fm		2.51		3.36

		Lincoln Creek Fm		56.63		40.03

		Megler Sandstone		2.38		1.74

		Eocene Siltstone & Sandstone		8.06		3.80

		Crescent Fm		2.58		1.20

		Invasive Columbia River Basalt Flows		20.26		5.54

		Average Slope Failure Angle by Geologic Unit

		Geologic Unit		average failure slope (%)

		Terrace deposits				31

		Landslide deposits				41

		Astoria Fm. - Naselle Unit				41

		Eocene Siltstone & Sandstone				41

		Astoria Fm. - Bald Ridge Unit				42

		Shoalwater Bay Fm.				56

		Crescent Fm.				58

		Megler Sandstone				67

		Lincoln Creek Fm.				68

		CRB - Invasive Flows				70

		Susceptibility Factor		MWMU1		MWMU2		MWMU3		MWMU4		MWMU5		MWMU6		MWMU7		WAU

		Area of MWMU (Acres)		1102.5		557.2		228.2		46.3		1305.6		29481.4		5863.0		38584.1

		Number of 'Delivering' Landslides		115		90		28		5		6		32		1		278

		Frequency of Delivery (No. of delivering landslides)/(MWMU Area/36 years)		2897		4487		3408		3000		128		30		5		200

		Area of 'Delivering' Landslides (Acres)		93.1		82.7		27.9		1.1		1.4		21.8		0.2		228.3

		Susceptibility Factor (area of delivering landslides)/(MWMUArea/39 years)		2346		4123		3396		660		30		21		1		164

		Susceptibility Compilation Chart to date

		Watershed		Gorges, headwalls, hollows		Inner gorges		Bedrock Hollows		Convergent hadwalls		Superimposed on relict landslides		Cliff-dominated slopes		Lower hazard hills		Incised river		Glacial Outwash terraces		Marine terraces		Valley floors		WAU or study area

		Lower Calawah Valley (Lingley, 2004)		404												24		405						37		68

		Jackman Corkindale (Lingley, 2004)		1167								1217		213		24				35						461

		Jackman Corkindale (Lingley, 2004)		1142												10				19

		Nookachamps   (Wegmann, 2004)				273		173		384										31						11

		Lime and Dan Creeks (Wegmann, 2004)		119																						4

		Finney Miller (Lingley, 2004)		1306		376						356		510		1				567						224

		Finney Miller (Lingley, 2004)										383		414						408

		West Fork Teanaway (Powell, in progress)																		978

		Lower Naselle (this study)				4123		2346		3396		30				21						660		1		164

		Averages		828		1591		1260		1890		497		379		16		405		212		660		19		155
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29.2514203291

2.8745634379

6.7940302022

2.5147541368

3.3646345412

56.630855212

40.0253157105

2.38

1.74

8.0565995674
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1.1980807159
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lsi_data

		LSI_UNIQID		Slide_id		SOURCE_IDNO		Lsi_process		Certainty		Id_date		MWMU		ADDING TOOL		Secondary MWMU		Ls_size		Ls_size_yd2		Ls_size_ac		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Delivery		Landuse		Init_elev		slide_gunit		Photo_num		notes

				1		992		1		D		1963		2		1				2		281		0.058						9		3		50		Y		2		220		OEm(lc)		SW63-9-20

		22813		2		992		1		D		1963		1		1				4		2594		0.536		1974		4		1		1		50		Y		1		1480		Mvi(g)		SW63-10-15		slide also identifed in Nature Conservancy study

		22809		3		992		1		D		1963		1		1		2		3		2081		0.430		1974		4		1		1		85		Y		5		1205		Mvi(g)		SW63-10-15		slide also identifed in Nature Conservancy study

				4		992		1		D		1963		6		1		2		3		1592		0.329						1		3		55		Y		5		1205		Mvi(g)		SW63-10-15

		22823		5		992		2		D		1963		1		1				5		7986		1.650		1974				1		1		100		Y		5		1110		OEm(lc)		SW63-10-15		slide also identifed in Nature Conservancy study

				6		992		5		P		1963		2		1				5		6098		1.260						9		2		70		P		6		625		OEm(lc)		SW63-10-16

				7		992		1		D		1963		6		1				2		499		0.103						9		2		85		P		4		555		OEm(lc)		SW63-10-16

				8		992		1		P		1963		1		1				3		924		0.191						2		1		75		I		4		540		OEm(lc)		SW63-10-17

				9		992		2		D		1963		1		1				5		11703		2.418						1		1		60		Y		5		420		OEm(lc)		SW63-10-18

				10		992		1		D		1963		6		1				4		3596		0.743						2		1		35		Y		5		300		OEm(lc)		SW63-10-18

				11		992		1		D		1963		1		1				3		1558		0.322		1974		3		2		2		60		P		2		245		OEm(lc)		SW63-10-19

				12		992		1		D		1963		2		1				3		944		0.195		1974		3		1		3		35		Y		2		325		OEm(lc)		SW63-10-19

				13		992		6		Q		1963		5		1		2		5		33246		6.869						5		2		35		I		4		385		OEm(lc)		SW63-10-19

				14		992		1		D		1963		2		1				3		1263		0.261		1974		3		1		3		130		Y		2		270		OEm(lc)		SW63-10-19

				15		992		5		D		1963		6		1				4		3504		0.724						9		3		60		I		5		170		OEm(lc)		SW63-10-19

				16		992		1		D		1963		1		1				3		1239		0.256						2		1		125		P		2		680		OEm(lc)		SW63-10-20

				17		992		1		D		1963		3		1				3		1558		0.322						2		1		50		P		2		600		OEm(lc)		SW63-10-20

		18899		18		992		6		P		1963		5		1		2		5		348274		71.957						5		1		25		N		4		125		Mm(1n)		SW63-11-23		slide mapped by Wells, 1989

				19		992		5		D		1963		6		1		2		5		8325		1.720						6		1		20		N		5		195		Mm(1b)		SW63-12-23		SR 101 Roadcut failure

		18912		20		992		6		P		1963		5		1		2		5		410627		84.840						5		2		25		N		4		430		OEm(lc) & Mm(1n)		SW63-13-20		slide mapped by Wells, 1989

		18895		21		992		6		D		1963		5		1				5		3902753		806.351						5		2		20		N		4		1325		OEm(lc)		SW63-14-20		slide mapped by Wells, 1989; field verified

				22		992		1		P		1963		6		1		1		3		1457		0.301						2		1		45		P		2		650		Mm(1b)		SW63-15-11

				23		992		5		P		1963		6		1				4		4922		1.017						9		2		40		I		4		370		MM(1n)		SW63-15-11

				24		992		5		D		1996		2		1		6		4		3596		0.743		1993		4		1		2		40		Y		3		1065		Em(2)		SWH-96

				25		992		6		D		1963		5		1		2		5		130219		26.905						5		2		25		I		4		1250		Em(2)		SW63-15-17

				26		992		5		D		1963		2		1				4		3615		0.747		1974		4		1		1		45		Y		3		730		Em(2)		SW63-15-17		field verified

				27		992		6		P		1963		5		1		2		5		162260		33.525						5		2		25		I		4		915		Em(2)		SW63-15-17		field verified

				28		992		1		D		1963		2		1		6		3		1820		0.376						7		4		40		Y		1		1130		Em(2)		SW63-15-17		failing off of spur ridge on convex portion of ridge; could have resulted from yarding scar?

		18923		29		992		6		D		1963		5		1		2		5		605978		125.202						5		2		35		I		4		1525		Em(2)		SW63-16-18		slide mapped by Wells, 1989

				30		992		6		D		1963		5		1		2		5		123787		25.576						5		2		25		I		4		875		Em(2)		SW63-17-15

				31		992		6		D		1963		5		1		1		5		87894		18.160						5		2		40		I		4		860		Em(1)		SW63-17-15

				32		992		1		D		1963		1		1				3		1205		0.249						2		1		45		Y		1		845		Em(1)		SW63-17-15

				33		992		1		D		1963		1		1		6		3		697		0.144						8		3		50		N		1		970		Em(1)		SW63-17-15

				34		992		1		D		1963		1		1		6		3		682		0.141						8		3		40		N		1		1000		Em(1)		SW63-17-15

				35		992		5		D		1963		2		1				4		3490		0.721						1		3		85		Y		1		890		Em(2)		SW63-17-15

				36		992		1		D		1963		6		1				4		2125		0.439						2		1		80		Y		3		690		Em(1)		SW63-17-15

				37		992		1		D		1963		2		1				4		4922		1.017						2		1		60		P		2		1005		Em(1)		SW63-17-16

				38		992		5		D		1963		2		1				4		2715		0.561		1993		4		1		3		60		Y		1		765		Em(1)		SW63-17-16

				39		992		1		D		1963		2		1				3		528		0.109						1		1		60		Y		1		765		Em(1)		SW63-17-16

				40		992		1		D		1963		2		1		1		3		1273		0.263		1999		3		1		1		90		Y		1		855		Em(1)		SW63-17-16

				41		992		5		D		1963		2		1				5		5610		1.159						1		4		65		Y		1		945		Em(1)		SW63-17-16

				42		992		1		D		1963		2		1				2		765		0.158						1		1		65		Y		1		1010		Em(1)		SW63-17-16

				43		992		1		D		1963		2		1				3		1868		0.386						1		3		65		Y		1		330		OEm(lc)		LP74-9A-22

		22772		44		992		1		D		1974		1		1				3		1718		0.355						1		5		80		Y		2		435		OEm(lc)		LP74-9A-22		slide also identifed in Nature Conservancy study

		22770		45		992		1		D		1974		2		1		1		3		1433		0.296						1		3		100		Y		2		60		OEm(lc)		LP74-9A-22		slide also identifed in Nature Conservancy study

				46		992		1		D		1974		4		1				3		915		0.189						4		3		30		Y		2		295		OEm(lc)		LP74-9A-29

				47		992		2		D		1974		1		1				4		3974		0.821						2		1		50		Y		5		290		OEm(lc)		LP74-9A-29

				48		992		2		D		1974		1		1				4		3010		0.622						1		1		70		Y		5		225		OEm(lc)		LP74-9A-29

				49		992		1		D		1974		6		1				2		266		0.055						2		1		45		I		2		45		OEm(lc)		LP74-9A-29

				50		992		5		D		1974		4		1		5		2		208		0.043						4		3		20		Y		2		45		OEm(lc)		LP74-9A-29

				51		992		6		P		1974		5		1				5		81006		16.737						4		2		45		I		4		265		Qt		LP74-9A-29

				52		992		1		D		1974		4		1		2		4		2280		0.471		1999		4		4		1		40		Y		2		80		Qt		LP74-9A-29

				53		992		2		D		1974		3		1				4		4811		0.994						1		1		85		Y		1		1220		OEm(lc)		LP74-10A-16

				54		992		1		D		1974		3		1				3		1370		0.283						2		1		20		N		5		1330		OEm(lc)		LP74-10A-16

				55		992		1		D		1974		2		1				3		813		0.168						2		3		65		Y		1		1190		OEm(lc)		LP74-10A-16

				56		992		2		D		1974		2		1				4		3010		0.622						1		1		70		Y		1		1350		OEm(lc)		LP74-10A-16

				57		992		1		D		1974		2		1				3		895		0.185						7		3		75		Y		5		1130		OEm(lc)		LP74-10A-16

				58		992		1		D		1974		3		1				5		7710		1.593						2		1		65		Y		5		1340		Mvi(g)		LP74-10A-16

		22812		59		992		1		D		1974		2		1				3		1921		0.397						2		1		50		Y		5		1235		Mvi(g)		LP74-10A-16		slide also identifed in Nature Conservancy study

				60		992		1		D		1974		1		1				2		440		0.091						1		2		65		Y		1		875		OEm(lc)		LP74-10A-17

		22827		61		992		2		D		1974		1		1				5		9220		1.905						1		2		110		Y		1		960		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22802		62		992		2		D		1974		1		1				5		5213		1.077						2		1		90		Y		1		870		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22808		63		992		1		D		1974		1		1				3		1723		0.356						1		3		70		Y		1		825		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

				64		992		1		D		1974		2		1				3		842		0.174						1		3		110		P		1		1030		OEm(lc)		LP74-10A-17

		22806		65		992		2		D		1974		1		1				4		3993		0.825		1999		4		1		3		105		Y		5		1145		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

		22803		66		992		2		D		1974		1		1				5		5755		1.189		1982		4		1		1		30		Y		1		1030		OEm(lc)		LP74-10A-17		slide also identifed in Nature Conservancy study

				67		992		1		P		1974		1		1				4		3436		0.710						2		1		45		Y		5		360		OEm(lc)		LP74-10A-18

				68		992		1		P		1974		1		1				4		2860		0.591						2		1		40		P		5		435		OEm(lc)		LP74-10A-18

				69		992		1		D		1974		2		1				4		4903		1.013						1		4		50		Y		5		415		OEm(lc)		LP74-10A-18

				70		992		1		D		1974		2		1				3		1946		0.402						1		1		75		Y		5		465		OEm(lc)		LP74-10A-18

		22801		71		992		1		D		1974		2		1				4		3746		0.774						1		4		60		Y		5		890		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

				72		992		6		P		1974		5		1		2		4		4719		0.975						1		1		65		I		4		725		OEm(lc)		LP74-10A-18

				73		992		1		D		1974		1		1				4		3359		0.694						1		3		85		Y		5		505		OEm(lc)		LP74-10A-18

		22828		74		992		1		D		1974		1		1				4		3756		0.776						1		3		70		Y		5		515		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

		22823		75		992		1		D		1974		2		1		1		5		32844		6.786						1		2		90		Y		5		555		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

		22823		76		992		1		D		1974		2		1		1		5		33222		6.864						1		2		80		Y		5		560		OEm(lc)		LP74-10A-18		slide also identifed in Nature Conservancy study

				78		992		1		D		1974		1		1				4		3398		0.702						2		1		60		P		5		480		OEm(lc)		LP74-10A-18

				79		992		1		D		1974		1		1				5		6892		1.424						2		1		15		Y		5		645		OEm(lc)		LP74-10A-18

				80		992		1		D		1974		1		1				4		2681		0.554						2		1		45		Y		5		595		OEm(lc)		LP74-10A-18

				81		992		2		D		1974		1		1				5		18827		3.890						1		2		65		Y		5		640		OEm(lc)		LP74-10A-18

				82		992		1		D		1974		1		1				4		4143		0.856						5		5		70		Y		5		500		OEm(lc)		LP74-10A-18

				83		992		1		D		1974		1		1				3		842		0.174						1		3		100		Y		5		540		OEm(lc)		LP74-10A-18

				84		992		1		D		1974		1		1				4		2473		0.511						1		3		85		Y		5		500		OEm(lc)		LP74-10A-18

				85		992		1		D		1974		1		1				3		1234		0.255						1		3		30		Y		5		240		OEm(lc)		LP74-10A-19

				86		992		1		D		1974		1		1		2		3		1888		0.390						2		4		105		P		7		415		OEm(lc)		LP74-10A-24

				87		992		5		P		1974		5		1		1		5		23953		4.949						7		3		90		P		5		205		OEm(lc)		LP74-10A-25

				88		992		2		D		1974		2		1				5		9714		2.007						2		2		70		Y		5		1395		Mvi(g)		LP74-11A-15

				89		992		1		D		1974		2		1				4		4153		0.858						2		1		70		Y		1		1160		Mvi(g)		LP74-11A-15

				90		992		1		D		1974		6		1				5		7531		1.556						2		1		55		Y		1		1400		Mvi(g)		LP74-11A-15

				91		992		2		D		1974		2		1				4		2585		0.534						1		1		50		Y		1		1260		Mvi(g)		LP74-11A-15

				92		992		2		D		1974		2		1				4		3911		0.808						1		1		80		Y		1		1245		Mvi(g)		LP74-11A-15

				93		992		1		D		1974		1		1				4		2207		0.456						1		3		100		Y		1		1295		Mvi(g)		LP74-11A-15

				94		992		1		D		1974		1		1				3		1220		0.252						1		4		95		Y		1		1345		Mvi(g)		LP74-11A-15

				95		992		2		D		1974		2		1				5		8567		1.770						1		1		70		Y		5		1230		OEm(lc)		LP74-11A-15		field verified

				96		992		2		D		1974		6		1				5		11006		2.274						2		3		45		Y		1		1345		OEm(lc)		LP74-11A-15		field verified

				97		992		1		D		1974		6		1				4		4482		0.926						2		3		90		Y		1		1325		OEm(lc)		LP74-11A-15		field verified

				98		992		1		D		1974		3		1				4		3127		0.646						2		1		115		Y		5		1220		OEm(lc)		LP74-11A-15

				99		992		1		D		1974		1		1				4		2473		0.511						2		1		80		P		3		500		OEm(lc)		LP74-11A-16		field verified

				100		992		1		D		1974		6		1				4		2710		0.560						8		3		55		P		5		515		OEm(lc)		LP74-11A-17

				101		992		6		P		1974		5		1		1		5		27476		5.677						5		2		50		I		4		500		OEm(lc)		LP74-11A-17		field verified

				102		992		1		P		1974		6		1				3		1476		0.305						1		1		25		P		4		205		Mm(1n)		LP74-11A-17

				103		992		1		P		1974		6		1				3		1074		0.222						2		2		70		P		4		1180		Mvi(g)		LP74-12A-14

				104		992		1		P		1974		1		1				3		624		0.129						2		2		70		P		4		1080		Mvi(g)		LP74-12A-14

				105		992		1		P		1974		2		1				2		455		0.094						2		2		95		P		4		930		OEm(lc)		LP74-12A-14

				106		992		1		P		1974		1		1		2		3		1152		0.238						2		1		90		P		4		885		OEm(lc)		LP74-12A-14		field verified

				107		992		1		P		1974		2		1				3		1534		0.317						2		2		70		P		4		685		OEm(lc)		LP74-12A-14

				108		992		1		P		1974		2		1				3		1980		0.409						2		1		60		P		4		1000		OEm(lc)		LP74-12A-14

				109		992		2		P		1974		1		1				5		5256		1.086						2		2		60		P		4		1090		OEm(lc)		LP74-12A-15

				110		992		1		P		1974		3		1				3		561		0.116						1		3		85		P		4		935		OEm(lc)		LP74-12A-15

				111		992		1		P		1974		3		1				3		644		0.133						2		2		90		P		4		640		OEm(lc)		LP74-12A-16

				112		992		2		Q		1974		2		1				5		8286		1.712						1		1		75		P		4		915		OEm(lc)		LP74-12A-17

				113		992		1		P		1974		6		1				4		4162		0.860						1		3		40		P		4		505		OEm(lc)		LP74-12A-17

				114		992		1		P		1974		6		1				3		503		0.104						2		1		60		P		4		630		Em(2sb)		LP74-13A-9

				115		992		2		Q		1974		6		1				5		12260		2.533						1		1		40		P		4		660		Em(2sb)		LP74-13A-9

				116		992		1		P		1974		2		1				3		1573		0.325						1		3		50		P		4		365		Em(2sb)		LP74-13A-9

				117		992		5		D		1974		5		1		2		3		1999		0.413						1		3		75		Y		4		495		Em(2sb)		LP74-13A-9

				118		992		1		P		1974		2		1				4		3054		0.631						1		3		45		P		4		510		Em(2sb)		LP74-13A-10

				119		992		2		D		1974		2		1				5		25531		5.275						1		1		80		Y		4		1300		Mvi(g)		LP74-13A-12		field verified

				120		992		5		Q		1974		5		1		6		5		11587		2.394						5		1		20		I		2		255		Mm(1n)		LP74-13A-17

				121		992		2		Q		1974		1		1				5		7381		1.525						1		1		40		P		5		345		Mm(1n)		LP74-14A-9

				122		992		1		D		1974		6		1				4		2347		0.485						8		3		20		Y		5		900		Em(2)		LP74-14A-20

				123		992		1		D		1974		6		1				3		1709		0.353						1		2		35		Y		1		600		OEm(lc)		LP74-14A-20

				124		992		1		D		1974		6		1		5		3		1418		0.293						8		3		50		N		5		1735		Mvi(sp)		LP74-14A-21

				125		992		1		D		1974		6		1		5		3		1186		0.245						8		3		55		N		5		1745		Mvi(sp)		LP74-14A-21

				126		992		1		D		1974		1		1				4		4995		1.032						1		3		90		Y		2		510		Em(1)		LP74-15A-15

				127		992		1		D		1974		2		1				4		2173		0.449						1		3		80		Y		5		535		Mvi(g)		LP74-15A-15

				128		992		5		Q		1974		5		1		2		5		62174		12.846						5		2		20		I		3		1205		Em(2)		LP74-15A-16

				129		992		1		D		1974		1		1				3		1597		0.330						1		1		60		P		3		800		Em(1)		LP74-15A-16

				130		992		1		D		1974		2		1				4		2647		0.547						1		3		20		Y		3		1000		Em(2)		LP74-15A-16

				131		992		6		P		1974		5		1		6		5		35980		7.434						5		2		15		I		4		210		Mm(1n)		LP74-16A-9

				132		992		1		D		1974		2		1				3		1012		0.209						1		3		75		Y		3		530		Em(1)		LP74-16A-15

				133		992		1		D		1974		2		1				3		1249		0.258						1		3		70		Y		3		530		Em(1)		LP74-16A-15

				134		992		1		D		1974		6		1				4		2018		0.417						1		2		75		Y		3		835		Ev(c)		LP74-16A-16

				135		992		2		P		1974		2		1		1		5		22274		4.602						1		1		60		Y		2		1110		Ev(c)		LP74-16A-16

				136		992		1		D		1974		2		1				3		1578		0.326						2		1		55		Y		2		990		Ev(c)		LP74-16A-16

				137		992		1		D		1974		2		1				3		1800		0.372						1		2		60		Y		2		675		Ev(c)		LP74-16A-16

				138		992		1		D		1974		1		1				5		5793		1.197						1		3		75		Y		2		505		Mvi(g)		LP74-16A-16

				139		992		1		D		1974		1		1				3		1210		0.250						2		1		45		Y		2		500		Em(1)		LP74-16A-16

				140		992		1		D		1974		2		1				4		2551		0.527						1		3		55		Y		2		75		OEm(lc)		LP74-16A-16

				141		992		1		P		1974		3		1				4		2159		0.446						1		3		55		Y		5		590		OEm(lc)		LP74-16A-16		field verified

				142		992		1		D		1974		3		1				4		2115		0.437						1		2		85		Y		5		630		OEm(lc)		LP74-16A-16		field verified

				143		992		1		D		1974		2		1				4		2028		0.419						1		3		60		Y		3		725		Em(2)		LP74-16A-16

				144		992		2		P		1974		2		1				5		9815		2.028						1		2		45		P		3		1215		Em(2)		LP74-16A-17

				145		992		1		D		1974		2		1				3		1012		0.209						1		3		35		Y		3		1140		Em(2)		LP74-16A-17

				146		992		1		D		1974		2		1				3		1292		0.267						1		2		30		Y		3		1190		Em(2)		LP74-16A-17

				147		992		1		D		1974		1		1				3		832		0.172						8		3		55		P		5		1210		Em(2)		LP74-16A-17

				148		992		1		D		1974		1		1				4		2623		0.542						8		4		45		P		5		1225		Em(2)		LP74-16A-17

				149		992		1		D		1974		1		1				3		1457		0.301						5		4		40		Y		3		1050		Em(2)		LP74-16A-17

				150		992		1		D		1974		5		1				3		1278		0.264						8		3		25		Y		3		1050		Qls		LP74-16A-17

				151		992		1		D		1974		2		1				3		803		0.166						1		3		80		Y		3		990		Em(1)		LP74-16A-17

				152		992		1		D		1974		2		1				3		857		0.177						1		4		90		Y		3		1000		Em(1)		LP74-16A-17

				153		992		1		D		1974		2		1				3		832		0.172						1		3		95		Y		3		990		Em(1)		LP74-16A-17

				154		992		1		D		1974		2		1				3		1738		0.359						1		4		75		Y		3		895		Em(1)		LP74-16A-17

				155		992		1		D		1974		5		1				3		963		0.199						8		3		25		Y		3		1005		Qls		LP74-16A-17

				156		992		1		D		1974		2		1				3		963		0.199						1		3		85		Y		3		715		Em(2)		LP74-17A-17

				157		992		1		D		1982		7		1				3		886		0.183						2		1		20		P		1		200		Qt		SWPC82-9-8-70

		22829		158		992		2		D		1982		2		1				4		4990		1.031						2		1		50		Y		5		1075		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		159		992		1		D		1982		2		1				4		2435		0.503						1		1		75		Y		5		1060		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		160		992		1		D		1982		3		1		2		4		2391		0.494						2		1		90		Y		5		1090		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		161		992		1		D		1982		3		1		2		3		1520		0.314						2		1		65		Y		5		1050		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22829		162		992		1		D		1982		3		1		2		3		944		0.195						1		1		80		Y		5		1010		OEm(lc)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22797		163		992		1		D		1982		2		1				4		2948		0.609						2		1		60		Y		5		1260		Mvi(g)		SWPC82-9-9-93		slide also identifed in Nature Conservancy study

		22822		164		992		2		D		1982		3		1				5		9733		2.011						1		1		110		Y		5		980		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22822		165		992		2		D		1982		3		1				4		2681		0.554						2		3		75		Y		5		950		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22792		166		992		1		D		1982		1		1				4		2362		0.488						1		3		95		Y		1		650		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22818		167		992		2		D		1982		1		1				4		2023		0.418						1		3		45		Y		2		680		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22821		168		992		2		D		1982		1		1				4		3175		0.656						1		3		80		Y		1		1040		OEm(lc)		SWPC82-9-9-94		slide also identifed in Nature Conservancy study

		22775		169		992		1		D		1982		1		1				4		2018		0.417						2		1		105		Y		1		630		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

		22775		170		992		1		D		1982		1		1				3		1041		0.215						2		1		75		Y		1		600		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

				171		992		1		D		1982		1		1		2		3		1689		0.349						2		3		130		Y		1		730		OEm(lc)		SWPC82-9-9-95

		22777		172		992		1		D		1982		1		1		2		4		4453		0.920						2		3		115		Y		1		960		OEm(lc)		SWPC82-9-9-95		slide also identifed in Nature Conservancy study

				173		992		1		D		1982		1		1				4		2333		0.482						2		2		105		Y		1		760		OEm(lc)		SWPC82-9-9-97

		22766		174		992		1		D		1982		1		1				3		1810		0.374						2		2		75		Y		1		630		OEm(lc)		SWPC82-9-9-97		slide also identifed in Nature Conservancy study

		22758		175		992		2		D		1982		2		1				4		4327		0.894						2		1		60		Y		5		585		OEm(lc)		SWPC82-9-9-98		slide also identifed in Nature Conservancy study

				176		992		1		D		1982		2		1				4		2681		0.554						2		1		90		Y		3		535		OEm(lc)		SWPC82-9-9-99

				177		992		5		D		1982		4		1		5		3		803		0.166						4		1		35		Y		3		55		OEm(lc)		SWPC82-9-9-105

				178		992		5		D		1982		4		1		5		3		1041		0.215						4		1		45		Y		3		60		OEm(lc)		SWPC82-9-9-105

				179		992		1		D		1982		1		1				4		2909		0.601						2		3		75		Y		5		1275		Mvi(g)		SWPC82-12-10-260

				180		992		1		D		1982		1		1				3		1878		0.388						2		3		100		Y		1		1070		Mvi(g)		SWPC82-12-10-260

				181		992		1		D		1982		2		1				3		586		0.121						1		3		80		Y		2		1150		OEm(lc)		SWPC82-12-10-261

				182		992		1		D		1982		2		1				4		2217		0.458						2		3		90		Y		5		1290		Mvi(g)		SWPC82-12-10-261

				183		992		1		P		1982		1		1				4		2841		0.587						1		3		55		Y		2		990		OEm(lc)		SWPC82-12-10-261

		22802		184		992		2		D		1982		1		1				5		6950		1.436						1		1		70		Y		5		915		OEm(lc)		SWPC82-12-10-262		slide also identifed in Nature Conservancy study

				185		992		1		D		1982		2		1				3		741		0.153						1		3		90		Y		2		485		OEm(lc)		SWPC82-12-10-262

				186		992		1		D		1982		2		1				3		358		0.074						1		3		65		Y		5		500		OEm(lc)		SWPC82-12-10-263

		22778		187		992		1		D		1982		1		1				4		3446		0.712						2		1		95		P		5		380		OEm(lc)		SWPC82-12-10-264		slide also identifed in Nature Conservancy study

				188		992		2		D		1982		6		1				5		6476		1.338						1		1		35		Y		5		410		OEm(lc)		SWPC82-12-10-270

				189		992		1		D		1982		6		1				3		987		0.204						1		3		20		P		3		260		OEm(lc)		SWPC82-12-10-271

				190		992		2		D		1982		1		1				5		48772		10.077						1		1		65		Y		2		1380		Mvi(g)		SWPC82-12-11-309

				191		992		1		D		1982		1		1				5		13431		2.775						2		1		110		Y		5		1050		Mvi(g)		SWPC82-12-11-309

				192		992		1		D		1982		2		1				5		6016		1.243						1		1		55		Y		5		1025		Mvi(g)		SWPC82-12-11-309

				193		992		1		D		1982		1		1		2		5		6156		1.272						1		3		60		Y		5		1100		OEm(lc)		SWPC82-12-11-309

				194		992		2		D		1982		2		1				5		8242		1.703						2		3		60		Y		5		1145		OEm(lc)		SWPC82-12-11-309

				195		992		1		D		1982		1		1		2		4		4162		0.860						2		3		70		Y		5		1150		Mvi(g)		SWPC82-12-11-309		field verified

				196		992		1		D		1982		2		1				3		3659		0.756						6		4		45		Y		5		1165		Mvi(g)		SWPC82-12-11-309		field verified

				197		992		1		D		1982		2		1				4		4985		1.030						1		1		30		Y		5		1185		Mvi(g)		SWPC82-12-11-309		field verified

				198		992		1		D		1982		1		1				4		4966		1.026						2		2		65		Y		5		1185		Mvi(g)		SWPC82-12-11-309

				199		992		1		D		1982		1		1				4		3141		0.649						1		3		105		Y		5		770		OEm(lc)		SWPC82-12-11-310

				200		992		2		D		1982		1		1		2		3		1689		0.349						2		1		55		Y		5		740		OEm(lc)		SWPC82-12-11-310

				201		992		1		D		1982		1		1				4		3741		0.773						2		3		80		Y		1		725		OEm(lc)		SWPC82-12-11-310

				202		992		1		D		1982		1		1				5		6708		1.386						2		1		50		Y		5		740		OEm(lc)		SWPC82-12-11-310

				203		992		6		D		1982		5		1		1		5		64299		13.285						5		2		70		I		4		720		OEm(lc)		SWPC82-12-11-310

				204		992		1		D		1982		1		1		5		3		1171		0.242						8		1		75		P		1		480		Qls		SWPC82-12-11-310

				205		992		1		D		1982		1		1				3		799		0.165						8		3		30		N		1		560		OEm(lc)		SWPC82-12-11-310

				206		992		1		D		1982		1		1				4		2986		0.617						1		1		65		Y		5		720		OEm(lc)		SWPC82-12-11-310

				207		992		1		D		1982		1		1				3		1718		0.355						1		3		90		Y		1		695		OEm(lc)		SWPC82-12-11-310

				208		992		2		D		1982		3		1				5		12928		2.671						1		1		110		Y		5		845		OEm(lc)		SWPC82-12-11-310

				209		992		1		D		1982		1		1				4		3030		0.626						2		2		80		Y		1		1060		OEm(lc)		SWPC82-12-11-310

				210		992		1		D		1982		3		1				3		736		0.152						2		2		105		Y		1		910		OEm(lc)		SWPC82-12-11-310

				211		992		1		D		1982		1		1				3		968		0.200						2		2		110		Y		1		1080		OEm(lc)		SWPC82-12-11-310

				212		992		2		D		1982		3		1				5		14713		3.040						1		1		65		Y		2		871		OEm(lc)		SWPC82-12-11-310

				213		992		2		D		1982		1		1				4		3020		0.624						2		2		90		Y		1		945		OEm(lc)		SWPC82-12-11-311

				214		992		1		D		1982		1		1				4		2038		0.421						2		1		80		Y		1		740		OEm(lc)		SWPC82-12-11-311

				215		992		1		D		1982		1		1				4		2473		0.511						1		3		55		Y		1		660		OEm(lc)		SWPC82-12-11-311

				216		992		1		D		1982		1		1				4		2972		0.614						1		3		45		Y		2		890		OEm(lc)		SWPC82-12-11-312

				217		992		1		D		1982		1		1				3		1859		0.384						7		3		80		P		5		370		OEm(lc)		SWPC82-12-11-312

				218		992		1		D		1982		1		1		2		3		1147		0.237						2		2		45		P		1		1270		OEm(lc)		SWPC82-1-12-17

				219		992		2		D		1982		2		1				5		8426		1.741						1		1		65		Y		1		1235		OEm(lc)		SWPC82-1-12-17		field verified

				220		992		1		D		1982		1		1				4		2560		0.529						2		1		80		P		1		785		OEm(lc)		SWPC82-1-12-17		field verified

				221		992		1		D		1982		1		1				3		1791		0.370						1		3		95		Y		1		675		OEm(lc)		SWPC82-1-12-17

				222		992		1		D		1982		1		1				3		1849		0.382						2		4		90		P		1		645		OEm(lc)		SWPC82-1-12-17

				223		992		2		D		1982		1		1				5		7062		1.459						1		1		75		Y		1		1065		Mvi(g)		SWPC82-1-12-18

				224		992		1		D		1982		1		1				3		1331		0.275						2		2		70		P		1		785		OEm(lc)		SWPC82-1-12-18

				225		992		2		D		1982		3		1				5		8146		1.683						1		1		45		Y		5		1110		OEm(lc)		SWPC82-1-12-18		field verified

				226		992		1		D		1982		3		1				4		2343		0.484						2		1		45		Y		5		1095		OEm(lc)		SWPC82-1-12-18		field verified

				227		992		1		D		1982		6		1				4		3151		0.651						2		1		35		Y		5		1020		OEm(lc)		SWPC82-1-12-18		field verified

				228		992		1		D		1982		6		1				4		4864		1.005						1		3		45		Y		5		680		OEm(lc)		SWPC82-1-12-18

				229		992		1		D		1982		2		1				5		5426		1.121						1		3		110		Y		5		535		OEm(lc)		SWPC82-1-12-18

				230		992		2		D		1982		1		1				4		3572		0.738						2		1		55		Y		5		710		OEm(lc)		SWPC82-1-12-19

				231		992		1		D		1982		1		1				3		794		0.164						2		1		95		P		1		720		OEm(lc)		SWPC82-1-12-19

				232		992		1		D		1982		1		1		2		4		2647		0.547						2		2		45		Y		5		1130		Mvi(g)		SWPC82-1-12-19

				233		992		2		D		1982		1		1				5		7110		1.469						1		1		35		Y		5		550		OEm(lc)		SWPC82-1-12-20		field verified

				234		992		2		D		1982		1		1				5		7057		1.458						2		2		45		Y		2		290		Mm(1b)		SWPC82-1-12-28

				235		992		2		D		1982		1		1				4		2565		0.530						2		3		45		Y		5		205		Mm(1b)		SWPC82-1-12-28

				236		992		2		D		1982		1		1				4		3122		0.645						2		2		30		Y		5		215		Mm(1b)		SWPC82-1-12-28

				237		992		2		D		1982		2		1				5		7971		1.647						1		1		95		Y		4		1140		Mvi(g)		SWPC82-1-13-56

				238		992		1		D		1982		3		1				4		2101		0.434						2		1		45		P		5		420		Mm(1n)		SWPC82-1-13-59

				239		992		1		D		1982		6		1				4		3223		0.666						2		2		60		Y		5		460		OEm(ls)		SWPC82-14-14-130

				240		992		1		D		1982		1		1				3		1679		0.347						2		2		40		Y		5		345		OEm(lc)		SWPC82-14-14-131

				241		992		2		D		1982		2		1		1		5		7850		1.622						1		1		45		Y		5		555		Em(2sb)		SWPC82-14-14-131

				242		992		1		D		1982		1		1				4		2464		0.509						2		1		50		P		5		320		Mm(1n)		SWPC82-14-14-131

				243		992		1		D		1982		2		1				4		2575		0.532						2		1		40		P		1		520		Em(2sb)		SWPC82-13-14-215

				244		992		1		D		1982		1		1				3		862		0.178						1		4		70		Y		1		280		OEm(ls)		SWPC82-1-15-99

				245		992		1		D		1982		1		1				4		2618		0.541						2		1		55		Y		5		330		Mm(1b)		SWPC82-1-15-104

				246		992		1		D		1982		1		1				3		1592		0.329						2		3		30		Y		5		385		Mm(1n)		SWPC82-1-16-144

				247		992		1		D		1982		6		1				3		905		0.187						2		1		25		N		1		705		Mm(1b)		SWPC82-1-16-147

				248		992		6		P		1993		5		1		3		5		18527		3.828						4		1		20		I		4		140		Qt		SW93-2-8-106

		22795		249		992		1		D		1993		2		1				3		1321		0.273						2		1		55		Y		2		1180		OEm(lc)		SW93-2-9-133		slide also identifed in Nature Conservancy study

		22821		250		992		2		D		1993		6		1				5		9791		2.023						1		3		65		Y		2		895		OEm(lc)		SW93-2-9-133		slide also identifed in Nature Conservancy study

				251		992		1		P		1993		1		1				3		1133		0.234						2		1		50		P		2		1030		Mvi(g)		SW93-2-9-134

		22775		252		992		2		D		1993		2		1				5		10691		2.209						2		3		50		Y		5		875		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

		22775		253		992		1		D		1993		2		1				4		3799		0.785						2		1		40		Y		5		895		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

		22782		254		992		2		D		1993		1		1				4		3954		0.817						1		1		85		Y		4		780		OEm(lc)		SW93-2-9-134		slide also identifed in Nature Conservancy study

				255		992		1		D		1993		1		1				2		469		0.097						1		3		85		Y		2		455		OEm(lc)		SW93-2-9-135

				256		992		1		D		1993		2		1				3		1999		0.413						1		3		110		Y		2		595		OEm(lc)		SW93-2-9-135

		22747		257		992		2		D		1993		3		1		2		5		6011		1.242						1		1		110		Y		4		670		OEm(lc)		SW93-2-9-139		slide also identifed in Nature Conservancy study

		22747		258		992		1		D		1993		3		1				4		2691		0.556						2		1		105		Y		4		600		OEm(lc)		SW93-2-9-139		slide also identifed in Nature Conservancy study

				259		992		1		D		1993		1		1				3		1718		0.355						5		2		70		P		5		1405		Mvi(g)		SW93-45-10-15

				260		992		1		D		1993		1		1				3		1176		0.243						1		3		80		Y		3		980		Mvi(g)		SW93-45-10-15

				261		992		1		D		1993		6		1				2		334		0.069						1		3		95		Y		3		725		OEm(lc)		SW93-45-10-16

		22829		262		992		1		D		1993		2		1				3		866		0.179						1		3		65		Y		3		725		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		263		992		2		D		1993		3		1				5		8484		1.753						1		1		60		Y		3		840		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		264		992		1		D		1993		3		1				3		1650		0.341						2		1		40		Y		3		915		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

		22831		265		992		1		D		1993		1		1				4		2323		0.480						5		4		60		Y		5		590		OEm(lc)		SW93-45-10-16		slide also identifed in Nature Conservancy study

				266		992		1		P		1993		1		1				4		2570		0.531						2		1		55		P		3		565		OEm(lc)		SW93-45-10-16

				267		992		1		D		1993		6		1				3		847		0.175						1		3		35		P		3		400		OEm(lc)		SW93-45-10-16

				268		992		6		Q		1993		5		1		1		5		94016		19.425						5		2		60		I		4		645		OEm(lc)		SW93-45-10-16

		22789		269		992		1		D		1993		1		1				3		1360		0.281						1		2		45		P		3		485		OEm(lc)		SW93-45-10-17		slide also identifed in Nature Conservancy study

				270		992		1		D		1993		6		1				3		842		0.174						1		3		30		P		3		505		OEm(lc)		SW93-45-11-53

				271		992		1		D		1993		6		1				4		2110		0.436						1		2		65		P		2		560		OEm(lc)		SW93-45-11-54

				272		992		1		D		1993		3		1				4		4104		0.848						2		1		40		Y		5		730		OEm(lc)		SW93-45-11-54

				273		992		2		D		1993		1		1				4		3557		0.735						2		1		75		Y		5		655		OEm(lc)		SW93-45-11-54

				274		992		6		P		1993		5		1		2		5		25710		5.312						1		4		30		I		4		560		OEm(lc)		SW93-45-11-54

				275		992		1		D		1993		1		1				3		1365		0.282						1		3		65		Y		5		815		OEm(lc)		SW93-45-11-54

				276		992		1		D		1993		1		1				3		1375		0.284						2		3		75		P		2		810		OEm(lc)		SW93-45-11-54

				277		992		1		D		1993		1		1				3		586		0.121						1		3		85		P		1		745		OEm(lc)		SW93-45-12-88

				278		992		1		D		1993		1		1				4		3896		0.805						2		2		60		P		1		915		OEm(lc)		SW93-45-12-88

				279		992		1		D		1993		1		1				3		1113		0.230						1		2		65		P		5		850		OEm(lc)		SW93-45-12-88

				280		992		1		D		1993		1		1				3		1796		0.371						2		1		45		P		5		535		OEm(lc)		SW93-45-12-90

				281		992		6		P		1993		5		1				5		18435		3.809						5		2		50		I		4		485		Em(2sb)		SW93-19-13-70

				282		992		6		Q		1993		5		1		1		4		3746		0.774						5		2		65		I		4		380		Em(2sb)		SW93-19-13-70

				283		992		1		D		1993		2		1				2		339		0.070						1		3		50		Y		1		460		Em(2sb)		SW93-19-13-71

				284		992		1		D		1993		1		1				4		2130		0.440						2		2		80		I		5		980		Mvi(g)		SW93-19-13-71

				285		992		6		D		1993		5		1				5		36077		7.454						5		2		70		I		4		395		OEm(lc)		SW93-46-13-215

				286		992		1		Q		1993		2		1		5		5		6970		1.440						1		1		50		I		3		655		OEm(lc)		SW93-19-14-22		field verified

				287		992		6		P		1993		5		1		1		5		35099		7.252						5		2		50		I		4		445		Mm(1n)		SW93-19-14-23

				288		992		5		D		1993		5		1				4		2768		0.572						2		3		50		P		2		385		Mm(1b)		SW93-19-16-111

				289		992		1		Q		1993		6		1				4		4041		0.835						2		3		35		I		3		270		Mm(1n)		SW93-45-17-122

		22795		290		992		2		D		1999		2		1				5		8513		1.759						1		1		60		Y		2		1115		OEm(lc)		SWC99-15-17-239		slide also identifed in Nature Conservancy study

				291		992		1		D		1999		1		1				4		2275		0.470						5		2		65		N		5		460		Mm(1n)		SWC99-27-19-38

				292		992		2		D		1999		1		1		2		5		30119		6.223						2		3		90		Y		2		1225		Mvi(g)		SWC99-27-20-68		field verified

				293		992		1		D		1999		1		1				3		1123		0.232						1		3		130		P		2		935		OEm(lc)		SWC99-27-20-68

				294		992		1		D		1999		6		1				4		2391		0.494						2		2		60		P		5		600		OEm(lc)		SWC99-27-20-70

				295		992		5		D		1999		5		1		1		4		2425		0.501						1		1		120		P		2		345		OEm(lc)		SWC99-27-20-72

		22799		296		992		1		D		1999		6		1				4		2928		0.605						2		2		75		P		5		590		OEm(lc)		SWC99-27-20-73

				297		992		2		D		1999		1		1				5		7018		1.450						1		1		65		Y		1		760		Mvi(g)		SWC99-27-21-103

				298		992		2		D		1999		2		1				5		17758		3.669						1		1		75		Y		5		740		OEm(ls)		SWC99-27-21-103

				299		992		1		D		1999		2		1				4		3751		0.775						2		1		80		Y		5		730		OEm(ls)		SWC99-27-21-103

				300		992		1		D		1999		2		1				3		1346		0.278						2		1		115		Y		5		735		OEm(ls)		SWC99-27-21-103

				301		992		2		D		1999		2		1				4		4884		1.009						1		1		80		Y		1		1035		Mvi(g)		SWC99-27-21-104

				302		992		1		D		1999		2		1				4		4540		0.938						1		1		60		Y		1		750		OEm(lc)		SWC99-27-21-104

				303		992		1		D		1999		2		1				4		3886		0.803						2		1		65		P		5		1250		Mvi(g)		SWC99-27-21-105		field verified

				304		992		1		D		1999		2		1				4		2870		0.593						2		1		70		P		2		1095		OEm(lc)		SWC99-27-21-105

				305		992		1		D		1999		2		1				4		2057		0.425						2		1		45		P		5		955		OEm(lc)		SWC99-27-21-105

				306		992		1		D		1999		2		1				3		678		0.140						1		3		80		P		5		755		OEm(lc)		SWC99-27-21-105		field verified

				307		992		2		Q		1999		3		1				5		9970		2.060						1		1		70		P		5		370		Mm(1n)		SWC99-27-21-106

				308		992		1		P		1999		6		1				3		1045		0.216						2		2		40		P		2		405		OEm(lc)		SWC99-27-21-107

				309		992		6		Q		1999		5		1				5		124857		25.797						5		2		25		I		4		230		OEm(lc)		SWC99-27-21-108

				310		992		2		D		1999		6		1				4		3765		0.778						1		1		45		Y		5		425		OEm(lc)		SWC99-27-22-141

				311		992		2		D		1999		1		1				5		11122		2.298						1		1		55		Y		5		415		OEm(ls)		SWC99-27-22-141

				312		992		2		D		1999		3		1		2		5		13634		2.817						1		1		80		Y		5		870		OEm(ls)		SWC99-27-22-141

				313		992		1		D		1999		3		1				3		1026		0.212						1		3		100		P		1		520		Em(2sb)		SWC99-27-22-141

				314		992		1		P		1999		1		1				3		586		0.121						2		2		35		I		5		550		OEm(ls)		SWC99-27-22-142

				315		992		1		D		1999		1		1				3		1825		0.377						2		2		65		I		5		435		OEm(lc)		SWC99-27-22-143

				316		992		2		P		1999		1		1				5		5096		1.053						1		1		55		P		5		380		Mm(1n)		SWC99-27-22-148

				317		992		2		Q		1999		1		1				4		4051		0.837						1		1		50		P		5		385		Mm(1n)		SWC99-27-22-148

				318		992		1		D		1999		6		1				4		2333		0.482						2		1		45		Y		1		315		OEm(lc)		SWC99-27-22-152

				319		992		1		P		1999		3		1				5		6776		1.400						2		1		65		P		3		775		Mm(1b)		SWC99-27-23-184		field verified

				320		992		2		D		1999		2		1				4		4269		0.882						1		1		40		Y		3		810		Ev(c)		SWC99-27-24-226

		A1





definitions

		LSI_UNIQID		Slide_id		Source_idno		Lsi_process		Certainty		Id_date		Ls_size		Id2_date		Id2_size		Landform		Slp_shp		Gradient		Source_IDNO		Delivery		Landuse		Init_elev		Photo_num

																										991 = Priority 1

		CALCULATED		up to 5 integers		CALCULATED		1 = shallow-rapid		D = definite:  originator of landslide information is certain that this is a landslide		First year of landslide identification		Approximate size at ID_Date		Next year of landslide identification, if slide has changed size or shape		Approximate size at ID2_Date		1 = inner gorge		1 = concave, convergent		percent slope at the failure location		992 = Priority 2		Y = yes, delivery occurred		1 = clearcut  (timber 0-5 yrs)		elevation (in feet) of the landslide initiation site		the full photo number the slide was identified on

		IN THE		Put the same		IN THE		2 = debris flow		P = probable:  originator of landslide information is almost certain that this is a landslide		use photo year or best estimate		1 = very small				(see LS_Size for values)		2 = bedrock hollow		2 = concave-planar				993 = Priority 3		N = no, delivery did not occur		2 = young stands  (timber 5-15 yrs)

		ENTRY		number on both the		ENTRY		3 = debris avalanche		Q = questionable:  originator of landslide information is not certain that this is a landslide, but is including it for completeness of the inventory.		of landslide age.		2 = small		4 digit year, e.g. 1996				3 = avalanche chute		3 = planar		integer				P = probably sediment delivered		3 = submature timber (15-50 years)		integer		12 characters

		PROCESS		map and spreadsheet		PROCESS		4 = deep-seated				4 digit year, e.g. 1996		3 = medium						4 = terrace face		4 = planar-convex						I =  indeterminate		4 = mature timber (>50 years)

								5 = shallow, sporadic deep-seated						4 = large						5 = headwall		5 = convex, divergent								5 = road

								6 = large, persistent deep-seated						5 = very large						6 = rock outcrop										6 = partial cut

								7 = earth flow												7 = other										7 = yarding

								8 = rock topple						very small:    (1-100 square yards)						8 = deep seated										8 = alpine

								9 = snow avalanche						small:  (101-500 square yards)						9 = stream influenced										9 = other-e.g., housing, agriculture

														medium:  (501-2000 square yards)

														large: (2001-5000 square yards)

														very large:   (greater than 5000 square yards)

		REQUIRED DATA COLLECTION

		ALL OTHER FIELDS ARE OPTIONAL





calculations

		Acres of Landsliding						WAU Size

		419234						acres		41610

								mi2		65

		geologic unit		Acres

		Landslide deposits		1266				33971		total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597

		Shoalwater Bay Fm		1143

		Cliff Point Siltstone		1292

		Megler Sandstone		591

		Crescent Fm		407

		WAUs		Landslides (n)		Years		Study Area Acreage		Rate (n/ac-WAU/yr)

		Lower Naselle		319		36		33,971		2.6x10-4

		Nookachamps		62		39		46,612		0.34x10-5

		Clear–Dan–Lime Creeks		11		39		6,983		4.0 x 10-5

		Lower Finney and Miller Creek Valley		361		39		20,900		4.4x10-4

		Jackman Creek - Corkindale		300		38		16,000		5x10-4





plots

		Landslide Process		# of slides				Area in Acres

		shallow-rapid		214				112

		debris flow		65				116

		shallow, sporadic 
deep-seated		18				31

		large, persistent 
deep-seated		22				1317

		Landslide Size		# of slides

		small (101-500 yd2)		10

		medium (501-2000 yd2)		113

		large (2001-5000 yd2)		115

		very large (> 5000 yd2)		81

		Associated Landform		# of slides

		inner gorge		146

		bedrock hollow		118

		headwall		25

		deep-seated		12

		terrace face		7

		stream influenced		5

		other		4

		rock outcrop		2

		Slope Shape		# of slides

		concave, converent		134

		concave-planar		68

		planar		100

		planar-convex		15

		convex, divergent		2

		Gradient		# of slides

		0 – 10		0

		11 – 20		13

		21 – 30		20

		31 – 40		31

		41 – 50		52

		51 – 60		45

		61 – 70		48

		71 – 80		42

		81 – 90		29

		91 – 100		15

		101 – 110		16

		111 – 120		4

		121 – 130		4

		Delivery		# of slides

		yes, delivery occurred		202

		probably sediment delivered		76

		no, delivery did not occur		29

		indeterminant		12

		Landuse		# of slides

		road				118

		clearcut 
(timber 0 to 5 yrs)				69

		mature timber 
(> 50 yrs)				47

		young stands 
(timber 5 to 15 yrs)				44

		submature timber 
(15 to 50 yrs)				39

		partial cut				1

		yarding				1

		Initiation Elevation		# of slides

		0-100'		7

		101-200'		5

		201-300'		20

		301-400'		22

		401-500'		30

		501-600'		39

		601-700'		25

		701-800'		33

		801-900'		25

		901-1000'		27

		1001-1100'		28

		1101-1200'		21

		1201-1300'		22

		1301-1400'		10

		1401-1500'		2

		1501-1600'		1

		1601-1700'		0

		1701-1800'		2

		geologic unit		# of slides

		Lincoln Creek Fm		191

		Invasive Columbia River 
Basalt Flows		41

		Megler Sandstone		20

		Eocene Siltstone & Sandstone		19

		Astoria Fm - Naselle Unit		16

		Shoalwater Bay Fm		11

		Astoria Fm - Bald Ridge Unit		9

		Crescent Fm		5

		Terrace deposits		4

		Landslide deposits		3

		geologic unit		Gunit Acres

		Landslide deposits		1266

		Terrace deposits		1547

		Invasive Columbia River Basalt Flows		1883

		Astoria Fm - Bald Ridge Unit		2308

		Astoria Fm - Naselle Unit		9937

		Lincoln Creek Fm		13597		Acres (all Qls)

		Shoalwater Bay Fm		1143		0.7

		Eocene Siltstone & Sandstone		1292		21.2		Acres (large deep-seated)		Acres (Qls w/o large deep-seated)		% of total qls area originating from given geologic unit		% of area of deep-seated qls originating from given geologic unit		% of qls area (minus deep-seated) originating from given geologic unit		percent of total study area underlain by geologic unit		ratio (>1 = more landslides per area; <1 = less landslides per area

		Megler Sandstone		591		51.8		0		0.7		0.04		0.00		0.27		3.73		0.07

		Crescent Fm		407		7.35		20.5		0.7		1.35		1.33		0.27		4.55		0.06

		Totals (acres)		33971 *		98.411		0		51.8		3.29		0.00		20.26		5.54		3.65

		* total acres of sloping ground with gunit polygons involoved in landsliding (excludes wtr and Qa)				1119.8		0		7.35		0.47		0.00		2.87		6.79		0.42

		Astoria Fm Grouped		12245		11		88.9		9.511		6.25		0.89		3.72		29.25		0.13

		ARRANGED FOR GRAPHING				231.8		975		144.8		71.15		7.17		56.63		40.03		1.41

		Geologic Unit		percent of landslide area (not including deep-seated slides) originating from given geologic unit		25.3		4.57		6.43		0.70		0.40		2.51		3.36		0.75

		Terrace deposits		0.27		6.6		211.2		20.6		14.73		16.35		8.06		3.80		2.12

		Landslide deposits		0.27		1573.96		18.1		7.2		1.61		3.06		2.82		1.74		1.62

		Astoria Fm – Naselle Unit		3.72				0		6.6		0.42		0.00		2.58		1.20		2.15

		Astoria Fm – Bald Hills Unit		2.87		105.761		1318.27		255.691		100.00		29.20		100.00		100.00

		Shoalwater Bay Siltstone		2.51

		Lincoln Creek Fm		56.63		percent of total study area underlain by geologic unit		88.9		16.861		6.72		5.65		6.59		36.04		0.18				This makes bald hills member look like a bad actor b/c if it is grouped with the naselle member than the severity index drops way off.

		Megler Sandstone		2.38		4.55

		Eocene Siltstone & Sandstone		8.06		3.73

		Crescent Fm		2.58		29.25

		Invasive Columbia River Basalt Flows		20.26		6.79

						3.36

						40.03

						1.74

						3.80

						1.20

						5.54

		Average Slope Failure Angle by Geologic Unit

		Geologic Unit		average failure slope (%)

		Terrace deposits

		Landslide deposits

		Astoria Fm. - Naselle Unit

		Eocene Siltstone & Sandstone

		Astoria Fm. - Bald Ridge Unit

		Shoalwater Bay Fm.

		Crescent Fm.				31

		Megler Sandstone				41

		Lincoln Creek Fm.				41

		CRB - Invasive Flows				41

						42

						56

						58

						67

						68

						70

		Mass Wasting Map Unit		MWMU1		MWMU2		MWMU3		MWMU4		MWMU5		MWMU6		MWMU7		WAU

		Area of MWMU (acres)		1102.5		557.2		228.2		46.3		1305.6		29481.4		5863.0		38584.1

		Number of 'Delivering' 
Landslides		115		90		28		5		6		32		1		277

		Frequency of Delivery 
(No. of delivering landslides)/
(MWMU Area/36 years)		2897		4487		3408		3000		128		30		5		200

		Area of 'Delivering' Landslides
(acres)		93.1		82.7		27.9		1.1		6.9		21.8		0.2		233.8

		Susceptibility Factor 
(area of delivering landslides)/
(MWMUArea/39 years)		2346		4123		3396		660		30		21		1		164

		Susceptibility Compilation Chart to date

		Watershed		Gorges, headwalls, hollows		Inner gorges		Bedrock Hollows		Convergent hadwalls		Superimposed on relict landslides		Cliff-dominated slopes		Lower hazard hills		Incised river		Glacial Outwash terraces		Marine terraces		Valley floors		WAU or study area

		Lower Calawah Valley (Lingley, 2004)		404												24		405						37		68

		Jackman Corkindale (Lingley, 2004)		1167								1217		213		24				35						461

		Jackman Corkindale (Lingley, 2004)		1142												10				19

		Nookachamps   (Wegmann, 2004)				273		173		384										31						11

		Lime and Dan Creeks (Wegmann, 2004)		119																						4

		Finney Miller (Lingley, 2004)		1306		376						356		510		1				567						224

		Finney Miller (Lingley, 2004)										383		414						408

		West Fork Teanaway (Powell, in progress)																		978

		Lower Naselle (this study)				4123		2346		3396		30				21						660		1		164

		Averages		828		1591		1260		1890		497		379		16		405		212		660		19		155

		Size in Acres		Number of Landslides

		0 – 
0.19		48

		0.2 – 
0.49		99

		0.5 – 
0.99		82

		1.0 – 
4.99		66

		5.0 – 
9.99		10

		10.0 – 
49.9		10

		50 – 
806		4

		Landsldie Process		Acres of Delivery

		shallow-rapid		95

		debris flow		116

		shallow, sporadic 
deep-seated		12

		large, persistent 
deep-seated		0

		Landsldie Process		mean slope gradient for failures

		shallow-rapid		66

		debris flow		65.6

		shallow, sporadic 
deep-seated		56.8

		large, persistent 
deep-seated		45.9

		Mass Wasting Map 
Unit		Number of 
Delivering 
Landslides		Total Landslides		Area of Delivering 
Shallow Rapid Failures 
(acres)		Area of All Shallow 
Rapid Failures 
(acres)		Area of Delivering 
Deep-Seated Failures 
(acres)		Area of All Deep-
Seated Failures 
(acres)		Total Area of All 
Failures (acres)

		1		115		123		93.1		95.2		0.0		0.0		95.2

		2		90		91		77.5		79.0		5.2		5.2		84.2

		3		28		29		27.9		28.2		0.0		0.0		28.2

		4		5		5		0.7		0.7		0.4		0.4		1.1

		5		6		30		0.5		0.5		6.4		1338.8		1339.3

		6		32		40		21.8		23.4		0.0		3.5		26.9

		7		1		1		0.2		0.2		0.0		0.0		0.2

		Total		277		319		221.7		227.1		12.1		1347.9		1575.0
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