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APWA Project of the Year 2014
Category: Environmental, Less than $5 Million

Morey’s Landing Stormwater Ou  all
Mi  ga  on and Retrofi t

Wilsonville, Oregon
Submi  ed by: City of Wilsonville

General Descrip  on:
Project Descrip  on
Along the banks of the Willamette River in 
Wilsonville is the quiet Morey’s Landing 
community. Built in 1999, residents enjoy beautiful 
river frontage and private access to the river. Since 
the neighborhood was built, stormwater from 
approximately 40 acres has been collected and sent 
to three outfalls that drain through a channel and 
directly into the Willamette River between several

of the neighbors’ properties. With no stormwater 
detention or treatment required at the time of 
construction, the stormwater found its own path to 
the river. Over time, the neighbors along the river 
noticed signifi cant erosion occurring in the channel 
and on their property and it was becoming severe 
in some areas. 

In July 2011, a neighbor notifi ed the City that 
construction was occurring in the drainageway. 
A stop work order was issued by the City of 
Wilsonville to the property owner closest to the 

river who had tried to take steps to slow down the 
fl ow of the water and prevent erosion. The property 
owner had re-graded a portion of the public 
drainageway located mostly on adjacent Home 
Owners Association (HOA) property, had installed 
100 feet of 30-inch pipe, and had added 80 
cubic yards of rock to the channel without a City 
permit or approval from the local HOA. The US 
Army Corps of Engineers (USACE) quickly took 
jurisdiction over the matter and called for removal 
of the pipe and restoration of the area. However, 
with the wet season quickly approaching both 
USACE and the City approved temporary measures 
at the pipe to dissipate the energy of the stormwater 
exiting the pipe. 

A few months later in January 2012, the City 
received another call about a bank failure from 
the neighbor directly north of the east outfall. A 
part of the property owner’s yard were slowly 
moving down the hillside and tension cracks in 
the soil were clearly visible. Once again, the City 
called for temporary measures and a design was 
quickly prepared by Shannon & Wilson. This time 
the focus was on reinforcing the outfall structure, 
adding some rock to the area, removing a large 
tree that was being undercut, and installing a 
temporary drain pipe.  During the summer of 2012, 
AKS Engineering & Forestry (AKS) prepared 
a design to restore the property of the affected 
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neighbor so that the plastic sheeting could be 
removed that was covering the steepest portion of 
their yard. 

With temporary measures in progress, the design 
team of AKS Engineering & Forestry (AKS), 
Shannon & Wilson, and SWCA Environmental 
were brought in to develop a permanent solution 
with the desire to complete all work in 2012. 

Specifi c goals included:  
• Redesigning the main outfall at the north end of 

the channel; 
• Redesigning the minor outfalls entering the site 

from the east and west; and
• Stabilizing the main channel all the way 

down to the Ordinary High Water Line of the 
Willamette River.

Project Design
Before design began, the team walked the property 
and examined the underlying issues. Building on 
the topographic survey completed in August 2011, 
AKS conducted an arborist review of trees in the 
vicinity, prepared the necessary information for an 
easement, and began an engineering assessment. 
Shannon & Wilson, the geotechnical engineer, 
conducted soils investigation and an analysis of 
the effects of the outfall on the river and the dock 
and pilings of one of the neighboring properties. 
To meet requirements of USACE and the Oregon 
Department of State Lands (DSL), SWCA 
Environmental consultants conducted a natural 
resources assessment of the site.

As the team began their research, they found two 
complicating factors. First, the public easement 
for the drainageway was partially mislocated and 
did not extend to the river. The lower channel was 
located on an adjacent property. This meant that 
a storm easement had to be negotiated with the 
property owner who had been issued the stop work 
order. 

Second, after closer examination it was determined 
that the design needed to extend all the way to 
the Ordinary Low Water line of the river. This 
triggered another step in the permitting process that 
involved the National Marine Fisheries Service 
(NMFS) in addition to the typical process with the 

USACE and DSL. This also meant that all in-water 
work had to be completed between July 15th and 
October 15th. With all of these factors in mind, 
the schedule was then re-examined and set for 
construction in late Summer of 2013 and the City 
received USACE approval to leave the temporary 
measures in place for another season. 

The team found that 12 years of erosion had 
created a channel that was 6 feet wide and 5 feet 
deep in some places. The channel was undermining 
the soils of the neighboring properties and silt and 
debris were washing into the river. No detention 
of stormwater was occurring prior to the outfall 
because it was not required when the subdivision 
was built. This meant that the fl ows from 40 acres 
of development would rise and fall rapidly and 
create fl ash fl ooding on the properties. 

The consultant team created a plan that featured 
drop-pools that mimic the natural characteristics 
of a stream. Using weirs placed in a stair-step 
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confi guration, water would fl ow from pool to pool 
down the channel until it reached the Ordinary 
High Water (OHW) line where a rock ramp would 
then carry the water to the river. The weir system 
featured 20 step pools with slopes in between them 
ranging from 4.5% - 16% until it dropped off at a 
45% slope at a rock ramp. This design allowed the 
energy from the fl owing water to dissipate in the 
pools before being released to the river. The rock 
ramp and all weirs were lined with a non-woven 
fabric and then class 200 and smaller round rock 
was strategically placed to create the pools, protect 
the slopes, and prevent erosion under the weirs. 
The rock ramp was constructed with class 2000 
riprap to absorb the energy from high fl ow events. 
The design also featured a Stormceptor manhole to 
treat the water at the upstream end of the channel 
to mitigate suspended solids and oils that were 
generated from  neighborhood streets before being 
released down the drainageway.

The timing of the project was unique because there 
was a similar stormwater outfall repair happening 
nearby, with some of the same team members, at 
a site known as Rivergreen. The two sites were 
combined to achieve effi ciencies in mitigation and 
permitting. As the projects progressed, lessons 
learned on one project were then applied to the 
other. 

There were several challenges the team faced 
during design. In some areas where the slopes were 
steep, the hills needed to be stabilized without 
placing a large amount of fi ll or cutting too deeply 

into the hillsides. For an adjacent property owner 
who had a long pathway and dock to the river, 
the team paid particular attention to stabilizing 
the slope with a combination of a retaining walls, 
riprap, and plantings. Around the piers of the dock 
ramp, plate piles were inserted into the slope to 
provide stability and then the hillsides were planted 
with vegetation.

The team also had to completely redesign existing 
outfalls into the drainageway that were inadequate 
and did not meet current City design standards. 
When the original subdivision was built, the 
outfalls were placed high up on the slopes and the 
water poured out of the outfalls without detention 
or treatment. The force and amount of water that 
fl owed from these outfalls needed to be slowed 
before it was released. Both the north and east 
outfalls were fi t with dissipaters near the bottom of 
the slopes so that water bubbled up and out rather 
than fl owing straight out of the outfall. The west 
outfall drained a small basin and little erosion had 
occurred; the decision was made to leave this one 
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in place and rebuild this side channel to the bottom 
main channel. The water then fl owed into the step 
pools where the water collected in each pool and 
then fl owed over the weirs. This proved to be very 
effective in dissipating the energy of the water. 
After meandering through all of the step pools, 
the water now fl ows onto the rock ramp which 
was engineered to support the step pool system, 
while further dissipating the water’s energy before 
fl owing into the Willamette River. The rock ramp 
is also designed to withstand erosion from the river 
during high water and fl ood events. 

Permitting was a very time consuming piece of 
the project. The team began the permit process in 
May of 2012. The extensive permit process through 
USACE/DSL and NMFS took over one year and 
the permits were fi nally obtained in August 2013. 

Comple  on date contained in contract 
&  me extensions:
With permitting schedules and restrictions on 
when in-water work could be performed, the City 
and team targeted construction to begin the end of 
August and be completed by November 1, 2013. 

Unfortunately, Mother Nature had a schedule of 
her own and several storm events occurred early in 
construction, negating some of the work completed 
to date and damaging much of the remaining work. 

The storms prompted the City and consultant team 
to revisit the design after seeing how water had 
eroded the existing channel and rock ramp during 
the large storm events. The City asked the team to 
modify the design to strengthen the drainageway 
to accommodate future 100-year storm events 
and provide extra protection. The team was also 
asked to address a concern of the property owner 
who was worried about the steep slopes around 
the piers of his dock ramp. With the modifi ed 
design, the project completion date was moved to 
February 3, 2014. Due to the washout, the project 
was now considered an emergency repair and 
received approval from USACE, DSL, and NMFS 
to proceed with construction beyond the end of the 
in-water work season. 

Construc  on schedule, management, 
and control techniques used:
Construction of the drainageway required careful 
planning, scheduling, and management. The fi rst 
concern of the team was how a contractor could get 
the materials into the site and if they would be able 
to build it within the site’s constraints. There was 
very limited room for staging of equipment and 
materials, and the site itself was very narrow and 
steep. The site was ringed by residential homes and 
there was only one roadway access point to bring 
material in and out. The site had a drop in elevation 
of approximately 66 feet in a run of 425 feet from 
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the main outfall to the river’s edge. The team talked 
to several earthwork contractors to get opinions 
on different construction scenarios such as using a 
barge with a crane, conveyor system, spider hoes, 
or other earthmoving equipment prior to bidding 
out the job.

It was determined that the drainageway needed 
to be constructed from the waterline up. Once 
materials were in place, it was important that 
equipment did not travel over it or it would damage 
the engineered channel. Elting Northwest Inc. 
won the bid and proposed using backhoes and a 
crawler carrier. The crawler carrier operated on 
a track system (ideal for working on soft soils) 
and could rotate the cab and bed of the truck 360 
degrees. The crawler carrier was used to haul 
every piece of material from the top of the hill at 
the access driveway to the appropriate area on the 
project site. Once set in place, an excavator was 
used to carefully place materials; every large rock 
was manually directed to be placed and keyed into 
other surrounding rocks. At the same time, excess 
debris material was removed and hauled out by the 
crawler carrier.

Because the site was so narrow, two small areas 
were used for staging: one at the top of the channel 
and another mid-way down. Following initial 
excavation, the plan was to build the retaining 
walls along the east bank of the drainageway to 
protect the neighboring property. Then the rock 
ramp would be built followed by construction 
of the weir system. Lastly, the Stormceptor and 
upper outfalls would be completed. This order of 
construction would provide access down to the 
water’s edge while preventing damage to the areas 
already constructed. With this plan, the contractor 
began work August 28, 2013.

With fi ve different materials needed to construct a 
single weir, plus all of the riprap in various sizes, 
the contractor carefully planned deliveries in 
quantity and timing so that just enough materials 
were on-site for the specifi c area they were 
working on that particular day. If construction was 
progressing slower or faster than expected, the 
contractor had to re-schedule delivery of materials. 

For example, to construct a single weir, fi rst 
debris had to be removed. Then a geotextile fabric 
was placed in the area. Next, a rock/soil matrix 
with 1-inch base rock was installed to line the 
excavation, followed by 4 different sizes of rocks. 
On top of that, class 200 boulders were placed and 
voids fi lled the a rock/soil matrix. Then to achieve 
the natural composition of a stream, the entire area 
between successive weirs was topped with 1/2-inch 
to 3-inch round river rock. This process had to be 
repeated each time using the truck to haul materials 
up and down to complete the 20 weirs.

Safety performance including 
number of lost-  me injuries per 
1,000 manhours worked and overall 
safety program employed during the 
construc  on phase:
Despite very steep slopes, severe erosion, and 
heavy rainfalls, no injuries occurred on-site during 
construction. The contractor held regular tailgate 
safety meetings with his crew to review the work 
to be done and safety measures that would be used. 
These meetings were important because the crew 
was working with various sizes of rock up to 2000 
pounds, while utilizing heavy machinery on very 
steep terrain with slippery slopes. Coupled with the 
danger of fl ash fl ooding during rain events due to 
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the nature of the site, the crew had to be extremely 
careful. Personal protective equipment was used by 
everyone who came on site, including inspectors 
and design staff. Casual observers were not allowed 
on any portion of the site.

Community need – a summary of how 
the project met the community needs 
as related to economic challenges, 
value engineering, crea  ve use of 
resources, to the measurable benefi t of 
the community:
With the threat of damage and/or loss of private 
property already occurring, the City needed 
to react quickly to resolve the severe erosion 
problem affecting the community.  In addition to 
the neighbors experiencing severe erosion, other 
neighbors had begun to voice concern as well. In 
fact, following the major storm event in September, 
the City was threatened with a $750,000 lawsuit if 
they did not adequately perform on this project.

One of the more creative uses of materials was 
also a mitigation measure to satisfy NMFS’ 
requirements. On the neighboring Rivergreen 
project, plantings were placed inside metal tubes in 
areas below the Ordinary High Water Mark. This 
was done to provide protection for the mitigation 
of trees and plants near the waterline during high 
fl ows. For Morey’s Landing, however, the team 
created natural planters using hollowed out logs. 
Trees of a specifi ed size and type were placed on 
end, partially buried in the hillside, and secured with 
steel cable and soil anchors. Then the upper portion 
was hollowed out, fi lled with topsoil, and planted 
with small trees and plants. The team initially placed 
12 planters, however, signifi cant September storm 

events washed away all but three. Rebuilding of 
the area with riprap rather than soil prevented these 
planters from being replaced. 

Because the team designed the system to replicate a 
natural stream with extensive vegetation, residents 
now view the property as an amenity and have 
asked the City for picnic tables to be placed in the 
area. However, due to the nature of fl ash fl ooding 
and other hazards the City has instead educated 
residents about the nature of the site and warned 
them about the potential dangers. 

The fi nal result of the project is a beautiful natural 
area that provides wildlife habitat while serving 
the important function of collecting, conveying, 
treating, and releasing stormwater in a manner that 
protects private property.

Sustainable prac  ces – use of 
alterna  ve materials, prac  ces, 
or funding that demonstrates a 
commitment to sustainability:
One of the goals of this project was to develop a 
natural solution that mimicked the fl ow of a natural 
stream channel while handling the large volume 
of stormwater and providing long-term stability to 
the area. Considering the high volume and velocity 
of stormwater runoff, constantly fl uctuating water 
levels of the Willamette River, notable movement 
of groundwater, and soils that were soft, saturated, 
and poorly drained, re-grading of the slope was not 
a viable option as it could destabilize a wider area. 
Installing riprap and drop-pools was recommended 
to provide immediate relief to the area by 
dissipating the energy and providing structural and 
geotechnical stability.

With a loss in elevation of approximately 65 feet 
in a run of 425 feet from outfall to river, step 
pools needed to be used to control the velocity of 
the water down the channel. However, the last 70 
feet of the drainageway drops approximately 27 
feet in elevation, so the rock ramp was used from 
this point to the Ordinary Low Water line of the 
Willamette River. To avoid erosion under the riprap 
and to create needed stability, the riprap had to be 
appropriately sized and placed.
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For the weirs, multiple sizes of rocks were used 
and placed to allow for a few feet of material 
to displace below the weir with the fl ow of the 
water. This design replicates the natural scour 
that occurs in streams. The multiple sizes of rocks 
and their careful placement prevents water from 
unintentionally eroding the soils under and around 
the weir. 

For the rock ramp, the rocks were placed for 
extra strength and stability. Serving as the support 
system of the entire drainageway, the contractor 
had to strategically place the riprap in order to 
properly lock the rocks together. 

As straightforward as the design sounded, one of 
the complicating factors was the requirements of 
NMFS. Specifi cally, NMFS discourages the use of 
riprap and, therefore, required extensive mitigation 
to offset its use. The team developed some creative 
solutions for the site: 
• Rather than hauling off all of the trees that were 

removed during the course of the project, the 
trees were put to use. The trees were limbed 
and then strategically placed on the slopes in 
the upper portions of the site to serve as natural 
woody habitat for wildlife. This mimics the 
vegetation and variety found in a natural forest 
environment.

• At the top of the hill, an existing manhole was 
replaced with a Stormceptor STC-2400 to treat 
the majority of the upstream basin. This system 
collects and treats stormwater before fl owing 
into the drainageway in low fl ow conditions. 
Previously, there was no method to treat 
stormwater on site. During peak rainfall events, 
there is a built in bypass that allows water to 
bypass the treatment system.

• The Stormceptor will 
require occasional 
maintenance. To 
accommodate 
access, the team 
used interlocking 
pervious pavers 
rather than creating 
another paved area 
that generated more 
stormwater runoff. 
The pavers were laid 
in the area between 
the street and 
manhole, and then fi lled with soil and planted 
with grass. It is designed so that the grass 
grows up and the pavers virtually disappear 
from view. Yet, it provides the needed support 
for occasional heavy maintenance vehicles on 
the otherwise soft soil.

• Extensive planting was done on the hillsides 
to help stabilize the disturbed slopes and 
provide wildlife habitat. The trees and shrubs 
were carefully selected to be native Northwest 
varieties that would thrive in this specifi c 
environment. These included:
• 383 trees including Red Alder, Black 

Hawthorn, Oregon Crabapple, Scoular’s 
Willow, Western Red Cedar, Vine Maple

• 688 shrubs including Red Osier Dogwood, 
Oceanspray, Salal, Tall Oregon Grape

• The steepest slopes were secured with rock 
riprap and then covered in top soil. Then 2,885 
sq. yards of native grass seed was planted over 
the entire area.

• In addition to the containerized plantings, 62 
live willow stakes were installed in the west 
outfall channel. Live stakes are sections of 
branches without twigs or leaves that are 
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pounded directly into the ground. The stakes 
develop roots when planted and grow into 
trees.

• A common approach to planting vegetation or 
trees near the Ordinary High Water Mark of 
rivers is to protect them with a barrier of some 
sort. At the Rivergreen project, the contractor 
planted a select amount of trees in metal tubes. 
However, for Morey’s Landing, the team 
developed a more earth-friendly idea that used 
logs as planters. Trees of a specifi c variety 
and size were placed along the drainageway, 
hollowed out, and then planted with vegetation.

• By combining the permitting of Morey’s 
Landing with the nearby Rivergreen project, 
mitigation measures could also be shared. This 
provided a place for additional plantings to 
fully satisfy the requirements of NMFS.

Environmental considera  ons 
including special steps taken to 
preserve and protect the environment, 
endangered species, etc., during the 
construc  on phase:
While working entirely in a natural corridor, 
protecting the environment and minimizing 
disruptions were extremely important. The team 
conducted a biological assessment and it was 
determined that the channel was not a fi sh bearing 
stream and no endangered species were present on 
the site.  However, because the drainageway fl ows 
directly into the Willamette River, precautions had 
to be taken to prevent sediment from fl owing into 
the river both during and following construction. 
Hydrologic modeling was necessary to fully 
understand the impacts of the channel on the dock 
and shoreline. Several special measures were taken 
to prevent sediment from streaming into the river:

• A detailed erosion control plan was prepared. 
The plan called for fi ve different types of 
erosion control measures.

• Jute matting was installed on the steeper areas 
of the site.

• Bio-fi lter bags were placed around all catch 
basins, area drains, and inlets to catch larger 
debris and sediment from entering the system.

• Straw wattles were positioned and secured 
along slope contours.

• Sediment fencing was installed along the 
perimeter of the project area.

• Checkdams were placed in multiple locations 
on the drainageway to catch sediment.

• As a last line of defense, a sediment curtain 
was installed in the river. The curtain consisted 
of a fl oat on the surface of the water with a 
fabric that extended down to the river bottom 
and anchored. As the water level rose and 
fell, the fabric would extend or bunch up to 
accommodate the level. When river levels 
raised too high, the contractor simply adjusted 
the reach of the curtain. The sediment curtain 
proved to be very effective in preventing 
sediment from leaving the site.
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• At the construction entrance, a specifi c type 
of gravel was placed to reduce the amount of 
dirt tracked into the roadway from trucks. In 
addition, the entrance road was cleaned with a 
street sweeper on a regular basis.

• Habitat logs were placed on the fi nished hillside 
for added stability and for the benefi t of 
wildlife.

• Finally, the entire project area was planted 
with 383 trees, 688 shrubs, and 2,885 sq. 
yards of grass seed. These extensive plantings 
restored the area, help contain the channel, and 
will prevent future erosion from happening. 
Though the City is not providing watering of 
the plantings, one of the neighbors has been 
watering and the HOA has planted additional 
trees on the site.

To ensure that the site operates as designed, 
Shannon & Wilson is providing monitoring of 
the site for three years. They will note anything 
that deviates from design so that the team can 
proactively address any concerns.

Community rela  ons – a summary of 
the eff orts by the agency, consultant, 
and contractor to protect public 
lives and property, minimize public 
inconvenience, and improve rela  ons:
The project began with a strained relationship 
with one of the adjacent property owners because 
of the issuance of a stop work order by the City. 
The team met with the HOA and property owners 
throughout the process. Solutions were developed 
that would protect the slopes from further erosion 
and strengthen the remaining hillsides. This meant 
placing a retaining wall and riprap to provide 
needed support and extensive plantings to further 
stabilize the existing slopes and restore the 
vegetation. 

In total, approximately 80 lineal feet of 
retaining wall was built, ranging in height from 
approximately 5 to 10 feet tall. Nearly 600 cubic 
yards of rock and fi ll material were brought in, and 
over 700 cubic yards of unsuitable soil and debris 
was removed. Finally, over 1,000 trees and shrubs 
were planted on the site.

Two property owners were directly affected by the 
property and were experiencing erosion and slope 
failures. The City reacted quickly to get emergency 
repairs in place and to stop the erosion. They 
placed a small retaining wall near one property and 
repaired the yard so that temporary stabilization 
measures such as plastic sheeting could be removed. 

Relationships with the other property owner who 
had received the stop work order proved to be more 
challenging. After completing the topographic 
survey, the team determined that the lower portion 
of the drainageway was actually located on this 
owner’s property. For the City to work on the 
site, a construction easement and a drainage 
easement needed to be negotiated. In addition, 
this same property owner had specifi c concerns 
about portions of his property where erosion was 
occurring.  After much negotiation, the City agreed 
to place signifi cant retaining walls and pilings 
on his hillside to protect his property, pathway, 
gangway, and dock from further erosion. For 
example, the property owner felt the area beneath 
his gangway was being 
compromised, so 
metal plate piles were 
installed in the hillside 
and then the slope was 
planted with grass.  
 With the desire of 
reducing disruption 
to residents, the team 
worked hard to limit 
inconveniences. For 
example, the access 
road to the site was 
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cleaned by a street sweeper on a regular basis to 
reduce the amount of debris tracked in and out 
by material deliveries and other equipment. The 
contractor also used two small areas for staging: 
one at the top of the hill and one mid-way down. 
Finally, the contractor worked within the City’s 
established work times and did not work on 
Sundays. However, after the major storm event 
washed out the project in late September and 
design modifi cations were made, the contractor 
talked with the City and neighbors and was 
allowed to work on Sundays in order to meet 
the construction schedule and take advantage of 
unusually dry late October and November weather. 

For most of the construction period, smaller 
trucks and excavators were used on the project. 
However, at one point during construction, a larger 
earthmoving piece of equipment was brought in 
for a specifi c task. When it was turned on, the 
vibration from the equipment allegedly caused 
superfi cial cosmetic cracking of drywall and trim 
in several homes. The design team placed vibration 
monitors on the site to monitor disturbances and the 
contractor’s insurance company eventually paid the 
claims. No further substantial vibration issues were 
detected in the area.

When the project was completed, the residents 
were very pleased with the result. They felt the area 
enhanced their community and perceived it more as 
a park than a stormwater outfall. However, due to 
the nature of the fl ash fl ooding of the site, the City 
had to educate the residents as to the dangers of the 
site. Signs were also placed on site to warn of the 
possible hazards.

Unusual accomplishments under 
adverse condi  ons, including but not 
limited to, adverse weather, soil or site 
condi  ons, or other occurrences over 
which there was not control:
Severe weather during construction presented many 
challenges for the team. With construction only a 
few weeks along, September brought early rain. 
Nearly two inches of rain fell in two days on the 
5th and 6th, bringing a taste of things to come. The 
design team strongly recommended the contractor 
install a temporary stormwater bypass system to 

divert stormwater around the construction area. 
With some minor repairs necessary, dry weather 
returned for a time and the contractor made 
signifi cant progress in building the retaining wall 
and rock ramp. 

However, on September 22nd another signifi cant 
rain event began that lasted three days. Following 
this storm, inspectors went on site and found 
erosion occurring under the riprap and slope 
failure beginning to occur. Despite covering the 
channel with plastic sheeting as an attempt to 
divert stormwater, water fl owed under the plastic, 
scour occurred throughout the site, and sinkholes 
developed under the rocks. Inspectors noted that 
they could hear water running under the rocks, but 
it was too deep for them to actually see the water.
The team gathered on-site and assessed the damage 
and issued an opinion on the necessary repairs. 

Before the contractor could begin to make the 
repairs, another major storm warning was issued 
for the area. On September 28 and 29th, the area 
was struck with an intense two-day rain storm. The 
intensity of the storm exceeded that of a 100-year 
storm, for a short duration.  At one point, over an 
inch of rain fell in less than an hour.  This intensity 
of this rainfall is highly unusual in Oregon where 
dry sunny weather usually prevails until mid-
October. Records for the area show that over 2.5 
inches of rain fell in Wilsonville in less than 48 
hours. Coupled with the other small storms, the 
total amount of rainfall in the month of September 
measured over 7 inches and smashed the previous 
record from 1927.
The storm infl icted massive damage to the project 
site. The contractor’s stormwater bypass system 
was not capable of conveying the large fl ows 
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created by these unusual large storm events. With 
construction of the improvements being built from 
the waterline up, construction had not proceeded 
far enough up the channel to provide methods to 
slow the stormwater before hitting the area where 
the rock ramp was being constructed. 

Signifi cant scouring occurred down the entire 
length of the channel and side channels causing 
sinkholes and erosion. In most places the soft soils 
in the channel had eroded to 1.5 to 2 feet deep, 
but exceeded 4 feet deep in the worst places. The 
plastic sheeting failed prior to the rock ramp and 
allowed water to fl ow under the rock ramp, eroding 
the native soil. In addition, by the time the water 
was conveyed to the ramp, the force carried most of 
the rock from the west side of the ramp down to the 
water’s edge. The ramp went from a uniform grade 
and appearance before the two storms, to a nearly 
4-foot vertical drop at the top of the ramp yielding 
in a stair-stepped appearance. It also undermined 
the hillside on the west of the rock ramp where the 
log planters were placed and washed many of them 
and much of the lower hillside away.

With only 15 days left to do in-water work, 
the team had to move quickly. Engineers and 
inspectors from AKS, Shannon & Wilson, and 
the City visited the site and began to assess the 
damage. An investigation found that the riprap 
was not adequately placed within the rock ramp 
and that the fabric liner had not been placed all 
the way up the sides of the drainageway per the 
approved plans. In addition, counting on the fact 
that September typically has little rainfall, the 
contractor had not placed any piping to bypass 
stormwater from storm events as was specifi ed in 
the contract documents. These measures would 

have certainly helped to control the damage, but 
the damage from these storms simply could not 
have been avoided due to the unusual intensity of 
the fl ows.

The fi rst task was for the contractor to place 
temporary stormwater diversion piping to prevent 
a washout from happening again. At the same 
time, the City and design team coordinated with 
NMFS, USACE, and DSL to obtain permits for 
emergency repairs. This allowed the City to extend 
the construction schedule through the end of 
January. However, with winter weather just weeks 
away, construction needed to be done as quickly 
as possible. To accomplish this, the contractor 
approached the City and residents and asked for 
permission to work on Sundays, allowing them to 
work 7 days a week. This is typically not allowed 
in the City of Wilsonville. This additional day 
helped them to accomplish reconstruction and 
completion within the aggressive time schedule.

The City then called in an outside consultant to 
provide a third party review of the design. After 
review, only minor comments were made by the 
reviewing engineer. However, after experiencing 
catastrophic failure, the design team was asked to 
revisit the design to further strengthen the channel 
and provide an additional factor of safety. The 
result was the addition of a 12-foot-deep rock 
key, (or notch), in the subgrade of the rock ramp 
to provide support to the entire hillside. Properly 
built by carefully placing each class 2000 rock 
piece by piece, securely locking it together, and 
then backfi lling with smaller rock, the key would 
keep all the riprap in place even during the highest 
fl ows. The process meant completely starting over 
with construction of the rock ramp. 
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Other repairs to the site included re-grading the 
entire channel and extending the retaining wall to 
close a gap on the west side that had formed during 
the storm. Additional riprap was also placed along 
the base of the retaining wall. Three of the log 
planters were able to be salvaged and were secured 
with cable anchors.

Fortunately, the rest of the fall proved to be 
unseasonably dry and the contractor was able to 
make signifi cant progress. The rock ramp was 
rebuilt with inspectors on-site ensuring construction 
was occurring according to the project plans and 
specifi cations. Then the contractor began the slow 
process of building the 20 weirs and work on the 
outfalls.

Looking back, the record-breaking storm resulted 
in a stronger project in the end. The team was able 
to see how the site reacted to heavy stormwater 
fl ows in a worst case scenario which provided 
insight into designing the channel.   

Addi  onal considera  ons such as 
innova  ons in technology and/or 
management applica  ons during the 
project. Include a descrip  on of special 
aspects of the project:
Given the unique circumstances and conditions, 
the team had to be resourceful and react quickly 
throughout the project. Special elements of the 
project included:
• During the installation of the temporary 

measures for the east outfall, the City was 

faced with very limited space to provide repair 
for the slide that occurred to the property to the 
north. A special conveyor belt system was used 
to bring in gravel for the repairs. 

• Addressing concerns of the adjacent property 
owners was an immediate concern for the 
City. When the property owner who granted 
the construction and stormwater easements 
voiced concern over the stability of the piers 
supporting his gangway as construction was 
nearing completion, the City decided it was 
appropriate to provide additional structural 
support. With very little room to work and 
construction on the drainageway complete, 
the design solution could only include the use 
of small hand equipment. The design team 
developed a plan to insert a series of plate piles 
into the hillside of the piers. A consultant that 
specializes in this type of system was brought 
in to advise the team. The plan called for 
inserting 23 metal piles each 7 to 10.5 feet long 
that had 1/4-inch thick metal plates welded to 
them into the hillside. The piles were driven in 
place using a pneumatic pile driving hammer. 
The entire hillside was then covered in jute 
matting and seeded with grasses. 

• The crawler carrier used by Elting Northwest 
to haul materials up and down the hill is not 
a typical piece of construction equipment. 
This particular vehicle was especially suited 
to the very narrow and steep site. Without 
it, alternative construction methods could 
have been much more expensive and time 
consuming. It allowed the contractor to use the 
“just in time delivery” of materials that was the 
key to construction timing.

• With no previous detention methods on site for 
stormwater, this had to be incorporated into 
the project to meet updated City standards 
and NMFS requirements. Typical water 
quality facilities can occupy a signifi cant area 
of a project site. For this project, the team 
recommended the use of the Stormceptor 
system for providing water quality treatment. 
It took up a small amount of land area while 
addressing this specifi c need.

• The planter logs used at the Ordinary High 
Water Line were a new innovation that 
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the team developed. It allowed the team to 
accomplish mitigation planting while using a 
natural material that fi t with the surroundings 
of the site.

Despite all the challenges, the Morey’s Landing 
project resulted in an excellent example of team 
work, resourcefulness, and technical expertise. 
Monitoring will continue at the site for three years 
to ensure the outfalls and channel are operating as 
designed.  
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