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January 11, 2006
Ms. Mimi Morissette

Better World Acquisitions

1801 N.E. 82nd Street

Vancouver, WA  98665

Phone (360) 566-9444

Report of Geotechnical Considerations for

Harmony Heaven DEVELOPMENT
Cascade Locks, Oregon  97014
BDC Project No. 05B165
Dear Ms. Morissette,

Bell Design Company is pleased to submit our findings report for the proposed Planned Development located off Undine Avenu in Cascade Locks, Oregon.

We appreciate the opportunity to serve you on this project.  Please call if you have any questions regarding this report.

Sincerely,

Bell Design Company

Devry A. Bell, PE

Bell Design Company
Attachments
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INTRODUCTION
This report represents the findings of our geotechnical investigation for the proposed Harmony Heaven Planned Development located off Undine Avenue.  The purpose of our investigation was to provide geotechnical recommendations for the proposed Harmony Heaven Planned Development.
Our Scope of work includes the following:

1. Conduct a visual site surface exploration.

2. Conduct a limited Subsurface Survey.

3. Perform a limited geological assessment of the site and review pertinent geological survey maps of the area.

4. Provide geotechnical-engineering recommendations for the proposed Planned Development.

PROJECT INFORMATION AND SITE DESCRIPTION

Project Information
The approximately 5.5 acre Harmony Heaven Planned Development (PD) is intended to create new residential living units with amenities.  The final configuration of the PD has not yet been configured but shall be served with public roads, water and sanitary sewer.  Stormwater will be collected from the streets, driveways and roof drains and controlled by a designed system.  Taylor Engineering is the proposed project Engineer and has previously prepared a Planned Development called Cascade Terrace in 1996.  The new proposal by the Engineer request approximately 33 lots with open spaces. See Exhibit A.
Historically, the Cascade Locks area receives somewhere between 70 and 120 inches of rainfall per year.
The proposed project lies to the south of Interstate 84 and is partially located within the City of Cascades Lock’s Zoning Classification GH Zone, which is defined in Chapter 8-6.124 as the Geologic Hazard Overlay Zone (GH).  This zone is based upon the geologic hazards identified by the State of Oregon, Department of Geology and Mineral Industries in Bulletin #91, Geologic Hazards of Part of Northern Hood River, Wasco and Sherman Counties, 1977, and on State Geologic Hazard maps accompanying the report by J.D. Beaulieu, 1977.  Portions of these maps with the subject parcel are shown as Exhibit B.
The Columbia River’s Bonneville Pool and the Bridge of the Gods lie approximately a quarter mile to the northwest.  Interstate Highway 84 is tangent to the northwestern edge of the site.  A tributary to Rudolf Creek runs through the site’s southwestern edge.  Several ponds and wet areas were present during site visits by the Engineer.
Regional Geology
The site is located north of Cascade Locks within the western Cascade geologic province in Cascade Locks, Oregon.  The Cascade Mountains were formed with eruptions from a chain of volcanoes originating just east of the Willamette Valley Trough.  Large accumulations of lava and ash built-up the western Cascade Mountains and years of erosion moved much of the mountain materials to the ancient coastlines.  As North American landmasses continued to uplift near the Cascade Mountains, the coastline continued to move westward.  The Miocene and Pliocene geologic time periods marked the Cascades with folding and tilting of land masses with continued volcanic eruptions and mass building.  Eventually the Cascades were tilted creating a steep face along their eastern side.  Continued volcanic activity created the volcanic cones known today, such as Mount Adams, Mount St Helens, Mount Hood and others. Continued volcanic activity together with landmass movement caused troughs and grabens to form which typify the many ups and down seen today throughout the Cascade Mountain Range.  The Pleistocene ice ages produced glaciers and carved out many valleys, dammed lakes and eroded volcanic peaks such as Mt. Washington.  It is believed that during this time not many years ago, geologically speaking, catastrophic floodwaters originating near Lake Missoula flowed over western Idaho and eastern Washington and down the Columbia River trough.  These flood waters scoured the Columbia River and cut the Columbia River Gorge as we know it today.  Sand and gravel bars were deposited in eddies along the flood paths, toes of mountains were cut allowing massive landslides to flow into the river’s path. (Orr et al, 1992)
Site Geology

Mapping by DOGAMI and USGS indicate that the site is completely composed of Alluvium deposited by the Columbia River.  Actual site samples reveal the soils to be classified as well graded silty sands with fine silts and clays exhibiting LL less than 50,  USCS  GM-ML.  In addition there are sporadic oversize cobbles and boulders strewn throughout the alluvial deposit.
Numerous landslide formations tower above the site to the south along the Columbia River Gorge Rim.  These landslide formations and steep slopes present some larger debris flow dangers to the site.  However, existing terrain lows and current drainages appear to form an effective path for debris flow run-outs that would tend to protect the subject parcel’s buildable areas.  The subject parcel, although located with the GH zone seems to represent no greater danger from unstable or unsuitable soils than those of the nearby home located along Sadie Avenue.
Site Surface Conditions

Two on-site visual evaluations of the project were conducted.  The first visit was made on November 14, 2005 and second on January 9th, 2006 by Bell Design Company.  Contour Mapping obtained by Taylor Engineering was used for reference during the on-site evaluations.  Specific attention was made along the southern slopes beyond the site for observations of recent landslide activity and potential debris flow paths.  During the second site visit subsurface observations were made with the aid of track-mounted excavator.
The majority of site was forested with significant re-growth of firs and deciduous trees.  Some areas were covered with dense patches of black berry vine.  Evidence of fire was observed on old-growth stumps located on site.  Several wet areas were encountered during both visits with soft soils nearby.  Some of the wet areas do not have drainage outlets, which seems to indicate that the area is the result of ancient land slide activity, but no current indications of landslide activity could be found.
Site Subsurface Exploration
Four test pits were excavated on January 9th , 2006 utilizing a track mounted excavator.  See Exhibit A for approximate locations of Test Pits.  The following summarizes the findings:
TP#1

Depth: 10- ft

Water Table.  None

Soils  Clays with Fract Sandstone

Medium to Dense – Very Dry

PP Test 0.75 TSF to 1.75 TSF

TP#2
Depth: 4- ft

Water Table.  1.5-ft
Soils  Saturated Clays w/ silts
TP#3

Depth: 9- ft

Water Table.  None

Soils  Sandy Clay with Fract Sandstone.  Meduim Dense

PP Test 0.75 TSF to 1.5 TSF

TP#3

Depth: 5- ft

Water Table.  None

Soils  VF Silt w/ Clay w/ Fract Sandstone

PP Test 1.0TSF to 1.75 TSF

A limited liquefaction potential analysis was conducted using the information obtained by the field study.  Liquefaction risks are present but remain at acceptable risk levels as defined by the State of Oregon 2004 Structural Specialty Code.  Soil Site Class E should be used in wet or undrained areas, while Soil Site Class D can be used in non-wet areas.
CONCLUSIONS

Slope Stability

Based on the results of our investigations, site assessments, and subsurface studies, the site has appears to be suitable for development.  Steep slopes building techniques should be utilized for roads and buildings when appropriate.  No recent indications landslide activity was present.
Increased storm water runoff generally associated with residential build-out can saturate materials near steeply sloped features and cause instability and should be limited.
General Conclusion
Based on review of the surface of the parcel and its adjacent properties, there is little reason to believe that it is in any more danger from abnormal or untimely geological and geotechnical failure than any other buildable site located along Sadie Avenue.  No adverse impacts are expected due to drainage systems, assuming all run-off water is collected and controlled within the project.  This includes roof drainage and parking area drainage.  In the opinion of Bell Design Company the current 5.5 acre site is suitable for the creation of a planned development.  Each new lot will be suitable for placement of a modular or multiple story residential unit with little additional risk of landslides, or additional risk to the safeguard of life, limb, health, property, or public welfare, providing the following recommendations are utilized. 

RECOMMENDATIONS

Setback Lines
Setbacks should be established from wet areas.  These setbacks should establish a minimum distance of 15-ft from notable wet areas.
Overturning

Multiple story dwelling should be analyzed for overturning on saturated soils when located closer than 25-ft from slopes over 20 degrees.
General Site Development
In all areas development should occur with consideration for wet weather and possible saturated soils.  Frost protection of spread foundations should be a least 2-ft below grade.  Non-rock soils should be designed for International Residential Code factored loads of 1500 psf in non-setback zones, unless otherwise determined by a qualified soils engineer.  Any retaining structures should be designed for sloped soils prone to saturation.  Any improvement made on this parcel must consider surface drainage as a high priority and limit excavation of existing slope bases.  It is recommended that normal manufactured home and conventional residential home placement procedures be followed.  It should be noted that no building or foundation should be placed on any non-engineered noncompacted fill.  All foundation systems should be placed so that all building and live loads are directed to native soils.  It is recommended that all drainage of surface water be directed away from the building sites by the use of surface ditches or underground drainpipes. Drainage pipes for gutters should be installed and directed away from new structures.  Proper drainage ditches along roadways should be considered to prevent erosion.  All earth fills for roads and structures should have their slopes planted with vegetation suitable for the reduction of erosion.  It is further recommended that additional geotechnical evaluations be made to each proposed lot encumbered by any of the above defined safety or caution zones by a qualified Oregon State Licensed Engineer prior to construction of permanent facilities
LIMITATIONS
Bell Design Company makes these recommendations based solely on evidence as seen in the inspection of the premises on the dates stated above.  No other information, data, soil borings, slope indicator reports, slippage monitors, density tests, or any other test not mentioned were performed by Bell Design Company in order to produce this memorandum.  Bell Design Company can not and does not guarantee that this parcel will never experience slope instability caused by natural catastrophes.  No warranty, express or implied, should be understood
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