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MEMORANDUM

To:

Laura Vaugeois
– Forest Practices



Dave Norman 
– Geology

From:

Karl Wegmann
– Geology

Date:

October 6, 2003

Subject: 
Review of the Middle Hoh Watershed Analysis Unit Mass Wasting Module Level II

Assessment

Summary

Parks (2000) presents a thorough mass wasting assessment for the Middle Hoh Watershed Analysis Unit, including comprehensive forest activity prescriptions for each Mass Wasting Map Unit.  In my review of the watershed, I found no additional landslides not already included in the Mass Wasting Assessment.  The Mass Wasting Map Units appear to adequately delineate areas of potential slope instability based upon the spatial distribution of landslides within the Landslide Inventory portion of the Assessment as well as the underlying bedrock, surficial, and structural geology of the Middle Hoh Watershed. This report should be sent out for final 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 Parks (2000) and pertains only to the non-federal and non-tribal lands within the watershed (e.g. state and private timber lands).

The Mass Wasting Module – Level II Assessment, along with draft Mass Wasting Map Units Prescriptions were performed in accordance with the Standard Methodology for Conducting Watershed Analysis, Chapter 222-22 WAC (Washington Forest Practices Board, 1995), Version 4.0 (Parks, 2000).  The easternmost portion of the Middle Hoh Watershed is within Olympic National Park.  This review covers all of the areas in the watershed west of the National Park boundary.

Methods

The landslide inventory and Mass Wasting Map Unit (MWMU) delineations were compared with (1) a deep-seated landslide compilation that includes the Middle Hoh Watershed by Gerstel (1999), (2) geologic mapping of the area by Tabor and Cady (1978) and Gerstel and Lingley (2000), (3) and a sediment yield model for the Huelsdonk Ridge portion of the watershed by Logan and others, (1991).  A slope/convergence map (SLPSTAB) of the area was also used to estimate areas of potential shallow-rapid slope failure (Vaugeois, 2000) and to compare these areas with identified Mass Wasting Map Unit delineations.  I reviewed Department of Natural Resources (DNR) aerial photographic set OL-97 (scale: 1:12,000; black and white) covering about 75% of the watershed (note that Parks had access to a more recent aerial photographic set than I (Quillayute/Hoh 1999: 1:12,000 color).  Aerial photograph pairs covering the entire study area were systematically viewed using a mirrored stereoscope.  Suspected landslides, containing distinct geomorphic features such as head scarps, lack of vegetation along debris-flow tracks, benched topography, lateral margins, and displaced drainages, were identified and mapped on clear plastic (aerial photo acetate) overlays.  Although I did not perform any field reconnaissance within the Middle Hoh Watershed for the evaluation of this assessment, I am familiar with the geology, geomorphology and landslide distribution and history of adjacent watersheds (Wegmann, 1999; Wegmann and Pazzaglia 2002).  My familiarity with the geologic and geomorphic setting of the region aided my review of the Mass Wasting Assessment for the Middle Hoh Watershed.

Key Questions

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

Parks’ landslide inventory is a detailed and exhaustive aerial photographic and field review.  He identified a total of 747 landslides over a 60-year period covered by aerial photography and field reconnaissance (1939 to 1999).  My review of the DNR 1997 aerial photographic set for the watershed revealed no new landslides that were not already identified by Parks. 

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

I feel that the manner in which Parks has separated out eight different MWMUs: (1) Willoughby–Huelsdonk Headwaters, (2) Winfield and Elk Creek, (3) Western Olympic Deep-Seated (Owl Creek), (4) Glacial Gorges, (5) Mainstem Terrace Faces, (6) Mainstream Deep Seated, (7) Deep Seated Mapped By Gerstel, 1999, and (8) Low Hazard Areas does a good job at reflecting the spatial distribution of identified landslides across the watershed.  Furthermore, the chosen MWMUs appear to succinctly account for differences in landslide type and process across the watershed as a function of variations in the geologic and hydrologic framework of the basin.

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.

The first five (see above) MWMUs are rated as having a high mass-wasting potential, high delivery potential, high confidence levels, and an overall hazard potential rating of high.  MWMU# 6 and 7 have moderate-to-variable hazard potential ratings and MWMU# 8 has a low hazard potential rating.  The overall hazard assessment ratings assigned by Parks are supported by the data presented in the report.  MWMU#1 has a total of 589 landslides (~79% of all identified landslides) and covers a total of 13,062 acres (24% of WAU total area).  MWMU#2 has a total of 51 landslides (~7% of all identified landslides) and covers a total area of 1,427 acres (~2.5% of WAU total area).  MWMU#3 has a total of 6 landslides (~1% of all identified landslides) and covers a total area of 195 acres (~0.35% of WAU total area).  MWMU#4 has a total of 47 landslides (~6% of all identified landslides) and covers a total area of 1,219 acres (~2% of WAU total area).  MWMU#5 has a total of 9 landslides (~1% of all identified landslides) and covers a total area of 34 acres (~0.05% of WAU total area).  MWMU#6 has a total of 13 landslides (~2% of all identified landsides) and covers a total area of 126 acres (~0.2% of WAU total area).  MWMU#7 has a total of 31 landslides (~4% of all identified landslides) and covers a total area of 1,631 acres (3% of WAU total area).  Only one landslide was identified in MWMU#8 (0.1% of all identified landslides), which covers a total area of 36,652 acres (~67% of WAU total area).  The rate of landslides per MWMU per year reported by Parks (2000) further supports the overall hazard rating assignments, as does the sensitivity of forest practices to landslide activity.

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

In my review of the landslide inventory and MWMU maps for the Middle Hoh watershed (Parks, 2000), as well as existing geologic mapping for the basin, USGS topographic maps, SLPSTAB model results and the DNR 1997 aerial photographic set for the basin I did not identify any landforms for which there was a large number of landslides not associated with a MWMU.

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.

However, the author did not complete the Geology subheading underneath section 2.0 Summary of Geologic and Physiographic Setting Pertinent to Mass-Wasting Interpretations in the supplemental text accompanying the Landslide Inventory maps and MWMU descriptions; although, pertinent information on the geologic framework of the basin is interspersed throughout the remainder of the text as well as specific geologic information as it pertains to each MWMU in the MWMU descriptions.

6. Are there additions to the mass wasting assessment products?
No.

7. Is this mass wasting assessment: (1) acceptable as is, (2) acceptable with revisions, or (3) not acceptable?
It is my professional opinion that the Middle Hoh Watershed Mass Wasting Assessment is acceptable for external (outside of DNR) peer review.
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