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MEMORANDUM

To:

Laura Vaugeois
– Forest Practices



Dave Norman 
– Geology

From:

Karl Wegmann
– Geology

Date:

October 17, 2003

Subject: 
Review of the Onion Creek Watershed Analysis – Mass Wasting Assessment

Summary

Cooper (1997) presents a thorough mass wasting assessment for the Onion Creek Watershed, including a comprehensive landslide inventory and mass wasting map unit delineations.  Nineteen additional landslides are identified in my review of the Onion Creek Mass Wasting Assessment.  In addition, eleven new Mass Wasting Map Unit polygons should be added to MWMUs 1 and 3; these are based on the new landslides, review of aerial photography, and geologic maps.

Slopes in the watershed are predominantly stable, as reflected in the low number of identified landslides (35 from Cooper and this review).  Cooper’s report along with the additions suggested herein should be sent out for external review.

Introduction

This memorandum has been prepared as part of the Landslide Hazard Zonation project (Vaugeois and others, 2002) and follows the protocol for Priority #1 watershed review developed by Wegmann and Vaugeois (2003).  This is an office-based review of the watershed analysis performed by Cooper (1997) and pertains only to the non-federal and non-tribal lands within the watershed (e.g. state and private timber lands).

The Onion Creek Watershed Analysis (Raines and others, 1997) has been completed, except for final review.  The Mass Wasting Module – Level II Assessment was performed in accordance with the Standard Methodology for Conducting Watershed Analysis, Chapter 222-22 WAC (Washington Forest Practices Board, 1995, Version 3.0) by Cooper (1997).  My analysis covers the entire watershed, as the only significant federal ownership is small parcels scattered throughout the watershed.

Methods

The landslide inventory and Mass Wasting Map Unit (MWMU) delineations of Cooper (1997) were compared with geologic mapping of the area by Yates (1971) and Joseph (1990).  A slope/convergence map (SLPSTAB) of the watershed was used to estimate areas of potential shallow-rapid slope failure (Vaugeois, 2000).  A slope-percent map derived from a USGS 10-meter digital elevation model of the watershed aided in review of the MWMUs.  Aerial photograph stereopairs covering the entire watershed (Department of Natural Resources (DNR) aerial photographic set NE-C-2000 (scale 1:12,000; color)) were systematically viewed using a mirrored stereoscope with 3x magnification.  Suspected landslides, containing distinct geomorphic features such as head scarps, lack of vegetation along slide paths, benched topography and lateral margins were identified and mapped on clear plastic (aerial photo acetate) overlays.  Landslides and additions to the MWMUs identified in the aerial photo and geologic map review were digitized freehand utilizing 1995 DNR digital orthophotos in an ArcGIS environment (Plate 1).

Key Questions

1. Are the majority of landslides in the basin adequately identified?
Yes.

Cooper’s landslide inventory identified 16 landslides across the entire watershed utilizing aerial photograph sets acquired between the years 1968 to 1995. In addition, Cooper spent four field days in the watershed in 1996 cross-checking and identifying potential unstable features previously identified in his aerial photograph review.  The low number of identified landslides in the watershed is supported by my review of aerial photographs from 2000.  In my review, 24 potential landslides were identified, five of which were previously identified by Cooper (Plate 1; Table 1).  The majority of the newly identified landslides are interpreted to be (1) shallow-rapid type failures in glaciofluvial and glaciolacustrine deposits, (2) thin soils over steep bedrock slopes or (3) failure of road-related sidecast materials.  Most of the landslides identified in this review are interpreted to have initiated since the time of Cooper’s report.  Five of the recently identified landslides are along the margin of Franklin D. Roosevelt Lake (SLIDE ID 105 through 109), and were likely triggered by rapid lowering of the reservoir pool elevation.

2. Do the Mass Wasting Map Units reflect reasonable assumptions based upon your review of the geology and landslides in the basin?
Yes.

Cooper identified five MWMUs within the watershed: (1) Steep (>60%) planar to concave, confining slopes adjacent to stream channels, (2) steep slopes of glaciofluvial terrace escarpments, (3) steep planar to concave slopes in headwaters or on metasedimentary bedrock with dipslopes parallel with the hillslope, (4) stable areas or areas with no delivery concern, and (5) mine and mine tailing areas.  The MWMU designations seem reasonable, and perhaps even a bit excessive (e.g. no identified landslides by Cooper (1997) within MUMU 3).  Four-fifths of the landslides identified during this review are in MWMU 1 (3), MWMU 2 (14), and MWMU 3 (2).  All five of the recently identified slides associated with MWMU 4 are believed to be road related (Table 1).  The spatial distribution of landslides identified during this review supports Cooper’s designation of MWMUs.

3. Are the hazard ratings assigned to the Mass Wasting Map Units reinforced by the distribution of landslides as shown in the landslide Inventory for the WAU?
Yes.

My review supports the hazard ratings assigned to the MWMUs by Cooper (1997).  Only MWMU 1 and 5 are assigned a hazard rating of moderate.  None of the MWMUs have a high hazard rating.  Three slides, two of which are believed to have delivered to surface waters, were identified within MWMU 1 during this review, supporting the moderate hazard rating assigned to the MWMU.   The majority of slides identified in this study that fall within MWMU 2 have little delivery potential (with the exception of the non-forestry related slides along the shores of Franklin D. Roosevelt Lake).  Again the findings of this review support Cooper’s hazard rating of low for MWMU 2 (Plate 1; Table 1).

4. Are there landforms that seem to have a large number of landslides, but no associated Mass Wasting Map Unit?
No.

However, I recommend inclusion of three new MWMU 1 polygons covering a total surface area of 237 acres and eight new MWMU 3 polygons covering a total of 350 acres (Plate 1).  The new MWMU 1 and 3 polygons are based on geologic and slope-form data.  More specifically, I used the structural attitude of metasedimentary rocks (Yates, 1971), a digital elevation model-based slope percentage map, and a slope/convergence (SLPSTAB) model for the watershed (Vaugeois, 2000).

5. Does the text describing the Mass Wasting Map Units do an adequate job in presenting the landform / geology information that a forester using this map would need to identify the features on the ground?
Yes.

The text is well written and succinctly describes the defining characteristics of each MWMU. 

6. Are there additions to the mass wasting assessment products?
Yes.

This report includes a map showing the location of the twenty-four landslides identified on 2000 aerial photographs along with three new MWMU 1 polygons and eight MWMU 3 polygons (Plate 1). In addition, four MWMU 5 (mines and mine tailing areas) polygons were digitized from 1995 digital DNR orthophotos in an attempt to present their current configuration (Plate 1).  Also included is a Mass Wasting Inventory Data spreadsheet (Table 1) for the twenty-four landslides identified during the review process.

7. Is this mass wasting assessment: (1) acceptable as is, (2) acceptable with revisions, or (3) not acceptable?
It is my opinion that the Onion Creek watershed Mass Wasting Assessment is acceptable with revisions for external (outside of DNR) peer review.  I recommend that the landslides and additional MWMU 1 and 3 polygons identified during this review be added to the landslide inventory and MWMU map for the watershed. 
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[image: image1.png]



Karl William Wegmann

Cc
Nancy Sturhan – Forest Practices


DGER File

GEOLOGY AND EARTH RESOURCES ( 1111 WASHINGTON ST SE ( PO BOX 47007 ( OLYMPIA, WA 98504-7007

FAX: (360) 902-1785 ( TTY: (360) 902-1125 ( TEL: (360) 902-1450
Equal Opportunity/Affirmative Action Employer
PAGE  
4

[image: image2.png]