
This project has been funded wholly or in part by the United States
Environmental Protection Agency under assistance agreement 98009016
to the State of Oregon. The contents of this document do not necessarily
reflect the views and policies of the Environmental Protection Agency, nor
does the EPA endorse trade names or recommend the use of commercial
products mentioned in this document.
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Figure 116. Multi-Hazard Community Map Set: City of Manzanita 

 
Source: DOGAMI (2016)
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KEY TO THE TABLE 

TARGET TIMEFRAME FOR RECOVERY: 

Desired time to restore component to 80–90% operational G 

Desired time to restore component to 50–60% operational Y 

Desired time to restore component to 20–30% operational R 

Current State (90% operational) �

TARGET STATES OF RECOVERY: WATER & WASTEWATER SECTOR (COAST) 

Event 
occur� 0–24 

hours 
1–3 
days 

3–7 
days 

1–2 
weeks 

2 
weeks

– 1
month 

1–3 
month

s 

3–6 
month

s 

6 
month

s–1 
year 

1–3 
years 

3 + 
years 

Domestic Water 
Supply 

Potable water 
available at supply 
source (WTP, wells, 
impoundment)  

R Y G X 

Main transmission 
facilities, pipes, 
pump stations, and 
reservoirs 
(backbone) 
operational 

R Y G X 

Water supply to 
critical facilities 
available  

R Y G X 

Water for fire 
suppression—at 
key supply points  

R Y G X 

Water for fire 
suppression—at 
fire hydrants 

R YY G X 

Water available at 
community 
distribution 
centers/points 

R Y G X 

Distribution system 
operational R Y G X 

(To be continued on next page) 

vent
occur�
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1112 7th Street, Oregon City, OR  97045  ph 503.657.3487   fax 503.722.9946 

 
August 18, 2017 otak-17-1-consult 
 
 
 
OTAK; kyle.ayers@otak.com 
 
 

GEOTECHNICAL ENGINEERING SERVICES - Road Slide Reconnaissance 
Epoh and College Avenues - Manzanita, OR 

 
This letter summarizes our reconnaissance services for the roadway slide near the water tank on Epoh 
Avenue in Manzanita, Oregon.  You and the City stated that the road movement has occurred over 
many years and months, has accelerated this year, but does not appear to be rapidly progressing or 
causing a major safety issue at this time.  If that occurs we should be contacted for emergency 
approaches.  The purpose of our services for this phase was to complete a slope reconnaissance and 
provide qualitative approaches to stabilization, with a scope of work for investigation and more in depth 
stabilization design parameters if requested.  Our scope of work included the following: 
 

� Complete a site reconnaissance of the existing slope conditions, taking clinometer readings of 
site slopes and observing soil exposures and slope conditions. 

� Provide qualitative recommendations for slope repair approaches, and prepare a scope of work 
for geotechnical parameters for slope repair investigation and design parameters for design by 
others if requested. 

� Summarize our observations and recommendations in a letter report.   
 

SITE CONDITONS 
Surface Conditions 
We completed a site reconnaissance on August 9, 2017.  We observed the asphalt concrete roadway 
surface and abutting features, and traversed the upper portion of the slope below the guardrail.  The 
primary affected roadway area on Epoh Avenue is located roughly 180 feet NW of the NW edge of the 
water tank, beginning near the 428 Epoh address driveway, and extends through the radius of the 
roadway just past the manhole.  The cracked and deformed pavement is on the downhill half of the 
roadway from the centerline, and is roughly 130 feet long.  Cracks are up to roughly ¾” wide and are 
deflected up to 6 inches downhill in aggregate, in a series of longitudinal offset cracks.  Much of the 
cracking is limited to the downhill ¼ of the roadway, with the larger deflections nearer the edge of 
pavement.  A guardrail has been noted as tilting outward over time to its present state.  Cracking was 
noted by the City to have grown this year, particularly after winter rainfall.  Lesser cracking is present 
upslope of the primary area, and dissipates prior to the tank area and around the radius. 
 
The City stated no utilities are located in this downhill half of the roadway, and stated the manhole near 
the centerline is connected to the south.  Old discharge lines from the water tank were stated as not 
routed in the roadway, and not under use. 
 
The slope below the roadway is inclined at roughly 1.5H:1V in the upper 20-25 vertical feet with brush 
and small trees present, and below that includes mature conifer growth on roughly 2H:1V slopes on an 
overall slope roughly 120 feet high.   
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Subsurface Conditions 
We completed two drive probes to depths of up to 5 feet on the slope below the roadway, and observed 
exposed soils above the roadway.  Driving resistance indicated loose conditions in the observed poorly 
graded fine sand.  The upper hillside surface below the roadway is likely comprised of fill placed for 
roadway construction.  Conditions uphill of the roadway were loose to medium dense, and this likely 
represents the native sand condition.  
 
CONCLUSIONS AND RECOMMENDATIONS  
Loose sand fill will maintain slopes near the angle of repose in unsaturated conditions with no cohesion.  
That is likely near 30 degrees for this sand.  The upper slopes are steeper than this.  Capillary tension, 
root involvement, bedding, and aging can result in slopes temporarily holding higher angles.  Medium 
dense sand will hold even steeper angles, particularly if deposited and bedded/laminated with a dip 
opposite the slope (such as the lee side of dunes).  The angle of repose on the native loose to medium 
dense sand is likely near 32 degrees.  The lower slopes are generally flatter than this. 
 
It is our opinion that the upper slope is composed of sand fill downhill from the centerline, and is likely 
creeping downslope toward equilibrium with its angle of repose, particularly in wet or dry conditions or 
if heavy vibration was induced.  This condition has led to the pavement deformation and cracking.  This 
will likely continue over the long term to a slope edge projected to be near the centerline. 
 
If the present deformation and rates are unsuitable, we recommend reconstructing the downhill half of 
the roadway in the affected area (approx. 130 foot length) to reduce deformation and cracking.  There 
are two levels of repair described for this herein - Options 1 and 2.  The first is more intensive/costly 
and designed to arrest more movement and limit cracking over the long term (sans earthquake 
conditions).  Both are intended to limit individual crack sizes and offsets, but will likely result in cracking 
near the centerline over time.  Option 3 would simply be to accept the deformation but attempt to 
reduce seasonal impacts from runoff.  Option 4 is only a short term measure that may help until another 
Option can be completed.   
 
Total upper slope repair is not included herein, and would require more stability analyses, and likely a 
short wall with pile support at the guardrail combined with Option 1.  We can provide a scope for 
evaluating that level of repair on request. 
 
For each of the following options we recommend roadway runoff be prevented onto the downhill slope, 
such as with an extruded asphalt concrete curb at pavements edge, with proper runoff routing south on 
College Avenue. 
 
Option 1 
This would involve removal of pavement and 4 feet of roadbed from the centerline to the downhill 
pavement edge and reconstructing a reinforced crushed rock fill roadbed that extends to the guardrail, 
and deepening guardrail post depths to 6 feet.  After removal, a non-woven geosynthetic could be 
placed, for separation, such as a Propex Geotex 801 or equivalent.   Then a layer of geogrid, such as a 
Propex Gridpro BXP12 or equivalent, could be placed at the base and every one foot (except the top) 
to grade, with crushed rock structural fill infill.  The grids should be wrapped back over the overlying 
rock (in a form of loop) and extend back 4 feet toward the centerline tapering down to within 4 inches 
of itself at the end.  This is to aid in retaining the rock should it become exposed.  The rock should 
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consist of 1-1/2 “- 0 well graded angular clean crushed rock with less than 6% fines, which can also serve 
as road base.  The desired asphalt concrete thickness could then be placed.  Future excavation through 
the grid would damage this repair and that in Option 2. 
 
Option 2 
This option would cost less than Option 1 but result in more cracking over time.  This option includes 
removing the top two feet of roadbed on the downhill half of the road, placing geogrid at the base and 
wrapping it back over to the centerline, then covering it with one foot of the preceding crushed rock 
and repaving.   
 
Option 3 
Mill and regrade and/or repave the roadway with an inverted crown and route the runoff away from the 
affected area south on College Avenue to suitable discharge, without adding more than a few inches of 
fill to the downhill edge 
 
Option 4 
This is intended to be short term only.  Crack seal the roadway and install an extruded asphalt curb. 
 
LIMITATIONS AND OBSERVATION DURING CONSTRUCTION 
We have prepared the preceding information for use by OTAK and the City of Manzanita and members 
of their design and construction teams for the subject slide only.  Recommendations for more 
geotechnical parameters can be provided as addenda to our agreement.  The information herein can be 
used for bidding or estimating purposes, but should not be construed as a warranty of subsurface 
conditions.  We have made observations only at the aforementioned locations, and only at the stated 
depths.  These observations do not reflect soil types, strata thicknesses, water levels or seepage that 
may exist between observations or at other areas of the site.  We should be consulted to review final 
design and specifications in order to see that our recommendations are suitably followed.  If any changes 
are made to the anticipated locations, loads, configurations, or construction timing, our 
recommendations may not be applicable, and we should be consulted.  The preceding recommendations 
should be considered preliminary, as actual soil conditions may vary.  In order for our recommendations 
to be final, we must be retained to review final plans, to observe actual subsurface conditions 
encountered, and to observe pile, grid, and rock fill installation.  Our observations will allow us to adapt 
to actual conditions and to update our recommendations if needed.   
 
 

����
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We appreciate the opportunity to work with you on this project and look forward to our continued 
involvement.  Please contact us if you have any questions. 
 
 
 
Sincerely,  

 
Don Rondema, MS, PE, GE 
Principal 
 
 

 

Attachments:  Site Location, Site photo 
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