














































































M O R G A N  C I V I L  E N G I N E E R I N G ,  I N C .  

PO Box 358, Manzanita, OR 97130 

ph: 503-801-6016 

www.morgancivil.com 

 

 

C i v i l  E n g i n e e r i n g    I n s p e c t i o n    P l a n n i n g  

May 12, 2022 

Riverview Meadows Development, LLC 

Alex Reverman areverman@gmail.com 

RE: Addendum No. 1 to Geologic Hazard Report for Road and Utility Development of a 

portion of Tax Lot 3600, Map 03N 10W 23B, Nehalem, Tillamook County, Oregon  

(Riverview Meadows, Phase 2) 

Project #19-10-Riv 

Dear Mr. Reverman: 

At your request, I have prepared this addendum report in order to update the Geologic Hazard 

Report for this project, referenced above.  The original report was completed by Morgan Civil 

Engineering, Inc. on February 4, 2021, and Warren Krager, Certified Engineering Geologist, 

dated February 25, 2020. 

Since those reports were prepared, the lot numbering has been revised.  On page 7 of his 

report, Mr. Krager referred to Lots 39 through 47 has requiring additional investigations at the 

time of development.  These lots are now designated as Lots 43 through 52. 

The 2021 report from Morgan Civil Engineering specifically states that for construction within 

30 feet of a steep slope, an individual site-specific geologic hazard report should be prepared.  

This is the requirement that I recommend be incorporated with the subdivision Conditions of 

Approval.  The only lots which contain a steep slope are 43 through 52.  The remaining 

properties in the development are practically flat. 

http://www.morgancivil.com/
mailto:areverman@gmail.com
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If you have any questions, please contact me at jason@morgancivil.com or 503-801-6016. 

Sincerely, 

Morgan Civil Engineering, Inc. 

Jason R. Morgan, PE 

Professional Engineer 

cc: Project File #19-10-Riv 

<V:\19-10-Riv\Reports\Riverview Meadows-2 addendum.docx> 
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Tax Lot 3800, Map 3N 10W 23B 

RIVERVIEW MEADOWS PHASE 2 

Nehalem, Tillamook County Oregon 

Project 
Location 



  R. Warren Krager, R.G., C.E.G. 

   Consulting Engineering Geologist 

        Oregon CEG  #E957 

        Washington LEG #314 

 

10655 S.W. Park Street ● Tigard, Oregon 97223 ● Phone 360-903-4861● Email warrenkrager@gmail.com 

February 25, 2020 

 

Alex Reverman 

 

In care of Morgan Civil Engineering, Inc. 

Phone: 503-801-6016  

Email: jason@morgancivil.com  

 
Subject: Engineering Geologic Hazard Report 

Tax Lot 3600 Map 3N 10 23B  

Proposed Riverview Meadows Subdivision, Phase 2 

Tillamook County, Oregon  

 

Dear Mr. Reverman and Mr. Morgan: 

 

As requested, I am pleased to submit my engineering geologic site investigation report for the 

proposed land division of Phase 2 of the Riverview Meadows residential subdivision. This 

geologic hazard report has been prepared in general accordance with the Tillamook County 

Land Use Ordinance (TCLUO) Section 4.130, Development Requirements for Geologic Hazard 

Areas.  The property is mapped in inactive landslides, landslide topography and mass 

movement topography and has greater than 19 percent slope.     

 

R. Warren Krager, R.G., C.E.G. (Oregon Licensed Engineering Geologist E-957) conducted the 

initial site visit with Jason Morgan, P.E. on Friday February 14, 2020.  Approximately 2 hours 

was spent observing site conditions and discussing primarily the proposed building lots located 

on the break in slope along the eastern row of Lot 39 through 48.  We discussed general slope 

setback considerations for home on lots, as well as allowances for specifically engineered 

foundation for homes that might use a daylight basement or other foundation system involving 

slopes. We observed exposed surface soils near slope crest areas and general drainage of 

existing manmade and natural soil drainage in internal roadway areas to be constructed to 

serve Phase 2 street access.    

 

In preparing this report, available geologic hazard maps and reports, tax lot maps, design 

concept sketches and available topographic date and aerial photographic images were 

reviewed for detailed information pertinent to the subject property and vicinity. The following 

geologic reports, maps, aerial photos and other information were reviewed and used in 

preparation this report: 

 

• Tillamook County Land Use Ordinance, Article 4, Section 4.130 Development 

Requirements for Geologic Hazard Areas. 

• Environmental Geology of the Coastal Region of Tillamook and Clatsop Counties, 

Oregon, Oregon Department of Geology and Mineral Industries (DOGAMI), Bulletin 74, 

1972. 
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• Evaluation of Coastal Erosion Hazard Zones Along Dune and Bluff Backed 

Shorelines in Tillamook County, Oregon: Cascade Head to Cape Falcon, Oregon 

Department of Geology and Mineral Industries (DOGAMI), Open File Report O-01-03, 

2001. 

• Geologic Map of the Tillamook Highlands, Northwest Oregon Coast Range 

(Nehalem, 15-minute Quadrangle), United States Geological Survey (USGS), Open File 

Report 94-21, 1994. 

• Google Earth Aerial photographs of the Nehalem area, photo dates: September 3, 

1994, July 29, 2000, June 15, 2003, June 29, 2005, December 12, 2005, August 1, 

2011, July 6, 2012, July 30, 2014, August 23, 2016, and June 22, 2017. 

• Topographic survey and tentative Lot Plan, Riverview Meadows Phase 2 and 3, 

prepared by Morgan Civil Engineering, Inc. for the Dorado Group, LLC.  

• Oregon Department of Geology and Mineral Industries, DOGAMI LIDAR Viewer 

http://www.oregongeology.org/lidar/dataviewer/. 

 

 
Figure 1- Portion of Tillamook County Tax Map 3N10W23B 

Subject 
Property 

http://www.oregongeology.org/lidar/dataviewer/
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Site Location and Project Description 

The general location of the subject property is level-topped foothill located north of the 

confluence of main stem of the Nehalem River and the North Fork of the Nehalem River, east of  

in Tillamook County, Oregon.   The subject property consists of Tract B, Lot 3600 of the 

Riverview Meadows Phase 1 Subdivision, Figure 1.  It is my understanding that the vacant, 

undeveloped land in Tract B, will be further divided into approximately 33 new single-family 

residential building lots, ranging in size from about 8,000 to 14,000 square feet in area.  The 

proposed land division will include construction of new paved streets and underground utilities.    

 

Slope and Topography  

 

Most of the proposed new phase of residential subdivision lies on a relatively level natural 

terrace at about 130 feet above mean sea level.  Only along the eastern margins of proposed 

Lots 39 through 48 are slopes present that would create concern for slope instability or potential 

influence on home site location.  Most of these proposed lots appear to have ample level area 

for conventional homes with shallow foundations to be placed well away from the crests of steep 

descending slopes.  However, Lots 45, 46, and 47 are smaller and maybe limited in home 

footprint selection or foundation method because of steep slopes. 

      

 
Figure 2 – North to left view, Sloped topography of proposed Riverview Meadows Phase 2 

Subdivision.  Site plan and LIDAR-based topography Provided by Morgan Civil Engineering, Inc.  

 

From the level meadow, the eastern slope breaks abruptly downward at generally over 50 

percent and as steep as 80 to 100 percent locally, based on the DOGAMI light detection and 

ranging (Lidar) derived topography, shown in Figure 2. The lowest elevations on the eastern 

margins of the lot are about 60 to 70 feet above sea level.  The extremely steep slope gradients 

are generally at lower elevations.  There appear to be several small block slide slope failures 

visible from near the crest of the slope. Trails from residences at the base of the steep slope to 

the upper level meadow follow slump block slope terrain.  During our slope reconnaissance, we 
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could hear but could not locate what sounded like springs or cascading drainage issuing from 

near the base of the steepest slopes.  

 

Soils and Geology 

Surface soils in the near level portion of the project area are mapped by the USDA NRCS Web 

Soil Survey of Tillamook County, Oregon as Chitwood-Hebo complex, 0 to 5 percent slopes.  

This soil is derived from mixed alluvium and/or fluvio-marine deposits derived from sedimentary 

rock. The USDA describes the contact with underlaying bedrock at a depth of about 5 feet 

below the ground surface.  The sloped soils at the eastern margin of the subject property are 

mapped as Templeton-Ecola medial silt loams, 30 to 60 percent slopes derived from colluvium 

and residuum of sedimentary rock.  

 
Based on the DOGAMI geologic mapping, Figure 3, the subject property is located on a 

southern slope of coast range uplands composed of Tertiary age sedimentary deposits of 

Oligocene to Miocene age siltstone, geologic map symbol Toms. The blue triangle and stippled 

overprint pattern on the Toms geologic map unit indicates ancient landslide topography mapped 

by DOGAMI.  The Toms tuffaceous siltstone geologic unit is typically highly weathered to 

decomposed and with closely spaced joints and fractures from the landsliding. Intact 

sedimentary bedding or bedrock dip angles are rarely observed in the hill slope colluvium. There 

were no apparent signs of sedimentary bedding in the hand auger explorations. In the landslide 

terrain it is unlikely that sedimentary bedding would be intact for any significant areal extent.  

 

Younger Quaternary fluvial silt and clay deposits (SC) are present in embayments eroded into 

the older sedimentary rock at Bob’s Creek, Anderson Creek and other drainages in the lower 

Nehalem Valley.  

 

According to the USGS geologic mapping, Figure 4 , the project site lies in an area of Tertiary 

Alsea Formation (Tal) tuffaceous siltstone of Lower Miocene to Oligocene age. The upper part 

of this unit is generally massive but has thin feldspathic sandstone interbeds.  The USGS does 

not map the project area as landslide terrain, but the sedimentary strike and dip symbols shown 

on the map vary substantially in orientation and dip angles, suggesting substantial disturbance 

of the originally horizontally bedded marine sedimentary deposit.  As with the DOGAMI 

mapping, Nehalem River valley and tributary creeks are covered be younger Quaternary fluvial 

and estuarine (Qf) fine-grained sedimentary deposits.   
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Figure 3- Portion of Geologic Map of Nehalem Quadrangle, DOGAMI Bulletin 74 (1972). 

 

 
Figure 4 - Portion of Geologic Map of the Tillamook Highlands, Northwest Oregon Coast Range 

(Nehalem, 15-minute Quadrangle), United States Geological Survey (USGS), Open File Report 

94-21, 1994.  

  

Seismic Setting 
The Oregon Coast is located near the western margin of the North American continental 

tectonic plate.  The Pacific and Juan de Fuca Tectonic plates that form the ocean floor off the 

Approximate Site 
Location 

Approximate Site 
Location 
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northwest coast are converging and being subducted beneath the western edge of the North 

American Continental Plate. This zone of tectonic plate convergence, called the Cascadia 

Subduction Zone, has created a complex set of stress regimes that influence the tectonic and 

volcanic activity of the Pacific Northwest.   

 

The Cascadia Subduction Zone, (CSZ), located approximately 50 miles to 60 miles off the 

Oregon coast, represents an immense thrust fault that has potential for earthquakes large 

enough to cause significant ground shaking throughout the Pacific Northwest Region.  Geologic 

research over the past decades has shown that this offshore thrust fault zone has repeatedly 

produced large earthquakes every 300 to 700 years.  Research of ancient Japanese tsunami 

records along with dendrochronology (tree ring dating techniques) have established that the last 

large CSZ earthquake occurred in January of 1700 AD.  Although researchers do not agree on 

the likely magnitude of the next Cascadia Subduction Zone thrust fault earthquake, it is widely 

believed that earthquakes of moment magnitude (Mw) 8.5 to 9.5 are possible.  The duration of 

strong ground shaking is estimated to be greater than 4 to 5 minutes, with minor shaking lasting 

several minutes longer.  Possible aftershocks of magnitude 7 or greater may occur for hours or 

days after a major Cascadia Subduction Zone seismic rupture.  

 

Other potential earthquake sources in this region include fault ruptures deep within the 

subducting oceanic plates and within the overlying continental crustal tectonic plate.  However, 

the CSZ thrust fault earthquake mechanism is considered the greatest seismic hazard to the 

region and the seismic source which dictates building code design requirements for permitted 

habitable structures. 

 

Geologic and Seismic Hazard Summary 

The principal geologic hazard concern throughout western Oregon is an earthquake on the 

Cascadia Subduction Zone, CSZ.   Based on the geologic record of CSZ Earthquake recurrence 

intervals, the next CSZ earthquake is potentially overdue and may occur within many of our 

lifetimes. In 2008 the United States Geologic Survey (USGS) released results of research that 

estimated 10% probability that a magnitude 8-9 Cascadia Subduction Zone earthquake would occur 

within 30 years. 

 

During a CSZ earthquake, the local area will very likely experience a few minutes of very 

intense ground shaking.  Steeper slopes on the eastern margin of the subdivision’s Phase 2 lots 

may experience slope instability or landslides under seismic conditions.     

Conclusions and Recommendations  

It is our interpretation that the landslide topography likely formed many millennia ago when the 

lower Nehalem River Valley had greater topographic relief, steeper slopes and the river was 

actively eroding or cutting the base level.  In general, the conditions that formed this mapped 

landslide topography are no longer active.  However, in areas of steep slopes along the eastern 

margin of the project, the ancient landslide topography may be reactivated by heavy rainfall, 

changes in grading, drainage, or tree removal, or severe seismic ground motion. 
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Homes with shallow foundations should be designed with adequate slope setback for long-term 

slope stability and support of foundation soils.  Any portions of proposed home footprints or site 

grading, including foundation backfill, on Lots 39 through 42 that extend east of the existing 110-

foot elevation contour shown on Morgan Civil Engineering plans should be reviewed by an 

Engineering Geologist or Civil or Geotechnical Engineer for slope stability concerns.  Similarly, 

any portions of proposed home sites on Lots 43 through 47 that extend east of the existing 120-

foot elevation should be reviewed for slope stability concerns. 

 

For home footprints that are designed specifically to extend east of the break in slope elevations 

noted above, it is expected that such homes would have either stepped or deep foundations and 

engineered retaining foundation walls.  Release of storm water runoff from impermeable surface 

should be carefully managed such that concentrated stormwater does not flow over the crests of 

steep slopes.            

 

In my opinion, firm, undisturbed silty clay soil or decomposed sedimentary bedrock is 

considered suitable for support of shallow spread foundations and retaining walls designed 

according to prescriptive building code methods outlined in the 2014 Oregon Structural 

Specialty Code (OSSC), Chapter 18 - Soils and Foundations.  An allowable soil bearing 

capacity of 1,500 pounds per square foot would be appropriate for firm native undisturbed silty 

clay soil according to table 1806.2 of the OSSC.  Any organic debris or fill should be removed 

from foundation areas. 

 

Grading recommendations in accordance with OSSC Appendix J- Grading are considered 

generally appropriate for the general excavation and grading expected for construction on the 

generally level residential lots.  The pertinent building code and sections should be referenced 

on final foundation construction plans for homes, noting assumed soil parameters used in the 

design. 

 

For homes planned east of the 110-foot to 120-feet elevation contours slopes described above, 

It is recommended that the engineering geologist, civil engineer, or structural engineer be 

retained to observe and document foundation subgrade preparation, installation of drainage 

improvements, construction of engineered retaining walls, and structural fill placement and 

compaction.  

Limitations 

The engineering geologic reconnaissance and geologic hazard review performed for the 

proposed residential land partition have been conducted with that level of care and skill 

ordinarily exercised by members of the profession currently practicing in this discipline and area 

under similar budget and time constraints.  No warranty, expressed or implied, is made 

regarding the interpretations and conclusions of this report.  

 

This report may be used only by the client and their authorized agents for the purposes stated, 

within a reasonable time from its issuance.  Land use, site conditions (both on- and off-site), or 

other factors may change over time and could materially affect our findings.  Therefore, this 

report should not be relied upon after 24 months from its date of issue.  If the project is delayed 
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by more than 24 months from the date of this report, I would happy to review site and design 

conditions and revise this report if appropriate or provide detailed site investigation reports for 

future lots and proposed homes. 

 

If you have any questions regarding the information presented in this report, please do not 

hesitate to contact me at 360-903-4861 or warrenkrager@gmail.com. 

Sincerely, 

 
R. Warren Krager, R.G., C.E.G.  

Oregon Licensed Engineering Geologist E-957 


