Appendix A
History of Irvine Slough

Background for the Irvine Slough Stormwater Separation Study

STUDY OBJECTIVES
Flooding from the Sllaguamish River has plagued Stanwood residents for as long
as can be remembered, and ﬂood ﬁghters have worked furiously to contain
Sllaguamish ﬂooding from entering downtown Stanwood. Flooding from the
Sllaguamish River around the City of Stanwood has been documented back to the
late 1800s, and there were likely many prior to that me. With respect to the IS4
project, the primary objecves stated simply are:
1) Develop alternaves to separate the City’s downtown stormwater conveyance
system from Irvine Slough because the it is subject to ﬂooding; and
2) Improve ﬂood conveyance through Irvine Slough.

HISTORY OF IRVINE SLOUGH
Pre-1960
Irvine Slough is a drainage channel located within the 100-year floodplain of the
Stillaguamish River that runs east to west, generally parallel and to the south of State
Route 532 (SR 532) in and near Stanwood, Washington. Irvine Slough is an integral
part of Stanwood's storm drain system, receiving stormwater runoff from the
downtown City streets and buildings, and channeling stormwater to the
Stillaguamish River. The storm pipes that enter Irvine Slough from the City storm
conveyance system have flap gates to prevent reverse flow. When water in the
slough rose above these flap gates, the City's storm system backed up. Irvine Slough
discharged by gravity to the Stillaguamish River through the river dikes by way of two
pipes, each approximately 20 to 24 inches in diameter, with tide gates on the river
side. The tide gates allowed discharge to the Stillaguamish River only when the river
levels were lower than the water level in Irvine Slough. There was also a spillway/
bypass adjacent to the two pipes that was about 7 to 10 feet wide, and 4 feet deep.
The spillway was generally dammed by a plywood gate. On occasion, during times of
extreme flooding in the area, the plywood gate was removed to allow water to flow
out of the slough into the Stillaguamish River. This practice was effective only when
the water level in the river was lower than the water level in the slough.

1960s – State Route 532
SR 532 was constructed as an elevated main thoroughfare on the south side of
downtown Stanwood in the early 1960s, and it essenally acts as a levee to
prevent ﬂood water from entering downtown Stanwood. During Sllaguamish
ﬂoods, a temporary sand bag dike was constructed across Marine Drive and the
railroad tracks beneath the SR 532 overpass to prevent ﬂood waters from entering
downtown at that locaon.

1972 – Storm Drainage Master Plan and a Pump Station
Kramer Chin Mayo (KCM) recommended the installaon of the pump staon in the
Storm Drainage Master Plan KCM prepared for the City in January of 1972
(referred to as “Town” at that me). Prior to the construcon of the ISPS, the City
experienced problems when stormwater runoﬀ in the lowlands could not pass
through the culverts in the levees that protect downtown because the de was in,
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or a Sllaguamish ﬂood ﬁlled Irvine Slough and that closed the culvert ﬂap gates.
Therefore, KCM recommended the ISPS as a part of the City’s comprehensive
stormwater conveyance system to replace the gravity discharge and to aid in
discharging the runoﬀ/ﬂood waters from Irvine Slough to the Sllaguamish River.
The Storm Drainage Master Plan was intended to meet the needs of the City for
protecon against ﬂooding caused by local storms, but was not intended to provide
protecon from ﬂooding caused by discharge from the Sllaguamish and Skagit
Rivers.

1980 – Irvine Slough Pump Station
The ISPS was constructed around 1979-1980, and is located at the confluence of the
Irvine Slough and the Stillaguamish River, near the southwest corner of downtown
Stanwood. The stormwater runoff and flood water that enter Irvine Slough are
discharged into the Stillaguamish River through the ISPS at the mouth of the slough.
The pump station, constructed directly within the slough, acts as a levee to prevent
flows in the river from entering the slough when the river level is high (the
Stillaguamish River level is tidally influenced). The ISPS was constructed with two
pumps capable of discharging water from Irvine Slough to the River at 30 cubic feet
per second (cfs) each. Stanwood also rerouted Irvine Slough so that the slough has a
more direct route to the river. The relocation was also completed around 1980.
The original pump station construction included three culverts that allow discharge
by gravity. In addition to the pumping, gravity flow is possible when the water level
in the slough is higher than the water level in the River after the flood recedes and
the tide is out. Two of the culverts have a 30-inch by 60-inch inlet size with rounded
outlet pipes and flap gates. Vertically below those two culverts is a third culvert that
is 42 inches by 30 inches with a rectangular flap gate.
Irvine Slough is now isolated from the Stillaguamish River by dikes and the ISPS to
prevent tidal influence on the slough from the Stillaguamish River. However, since
Irvine Slough is still within the 100-year floodplain of the Stillaguamish River, it
periodically has flood waters within it, as does the rest of the floodplain. High
volumes of flood water entering Irvine Slough cannot be channeled out very quickly
because the flood waters are trapped behind the levees and the ISPS, the River level
Timeline of Irvine Slough
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is at flood stage preventing any gravity discharge and the pumps cannot keep
up. Under such circumstances, Irvine Slough becomes virtually useless as
Stanwood’s storm drain system because the flood water raises the water
levels in Irvine Slough above the storm drain flap gates.

1990 – Fort Freberg
As previously mentioned, the City normally constructed a temporary sand bag
dike across Marine Drive and the railroad tracks beneath the SR 532 overpass
to prevent flood waters from entering downtown. However, in response to
predicted heavy flooding, firefighter Jack Freberg decided to stack up concrete
traffic barriers and pack them in with sandbags. Standing at eight feet high and
about 11 feet deep while covering Marine Drive and the railroad tracks, the
barrier took 55 people close to 7 hours to build. The dike was such a
monstrosity that firefighters called it “Fort Freberg.” Stanwood’s experienced
flood fighters can now construct Fort Freberg in about 1 to 2 hours.

Irvine Slough Stormwater Pump Sta#on
with third pump

1991 – Flood Control Improvements
In response to the two heavy floods of November 1990 that inundated both of
the City’s wastewater treatment plant (WWTP) lagoons, the City raised the east
part of the dike around the lagoons by 2 feet to help protect the plant. At the
same time, the City opted to try and further preserve downtown conveyance
capacity to Irvine Slough by constructing a berm across Irvine Slough at 92nd
Avenue NW (commonly referred to as “Larson Dam” after the Mayor at the
time, Robert Larson). The berm was intended to prevent flood waters from
inundating Irvine Slough west of 92nd Avenue NW, thereby allowing storm
culverts from downtown to discharge into the slough since the slough would
not back water up into that section of downtown. Larson Dam was outfitted
with a 36-inch culvert to allow some of the Stillaguamish flood water to flow
downstream to the ISPS. To help offset the flood flow restriction at Larson Dam,
the City also constructed seven 36-inch flood culverts in the Stillaguamish River
levee at the southeast corner of the WWTP to allow the area east of the sewer
lagoons to drain more quickly once it has been flooded.

Seven ﬂood culverts’ inlet

1998 – USACE Section 205 Study
The U.S. Army Corps of Engineers (USACE) has performed multiple studies of
flooding in and around Stanwood for both the Stillaguamish and Skagit
Rivers, dating all the way back to the 1930s. Because this proposal is specific
to the IS4 project, we only reference the Section 205 Small Flood Study
(Section 205 Study) in this timeline. The USACE was the lead agency for the
Section 205 Study with the City and Stillaguamish Flood Control District as the
primary financial partners. The Section 205 Study was halted in early 2003
due to funding issues, however, two alternatives were developed in the
process which were further considered in the Snohomish County Study.

Backwater condition at the Lenz property
near 92nd Avenue NW during 2009 flood

2000 to 2004 – Snohomish County Stillaguamish Study
In 2000, Snohomish County commenced a study to analyze Stillaguamish
River flooding problems and identify possible solutions throughout the entire
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River basin. The study was completed and the February 2004 Stillaguamish River
Comprehensive Flood Hazard Management Plan was produced. The Report
provided a “Hydraulically Preferred Alternative for Reopening Irvine Slough,” which
included relocating the ISPS north of SR532, elevating Leque Road (98th Ave NW)
Bridge, removing “Larsen Dam” and replacing it with a sand plug, and making other
improvements to the slough channel.
This Hydraulically Preferred Alternative was deemed infeasible because opening Irvine
Slough to daily tidal influence would have resulted in Irvine Slough becoming a
shoreline, and it is not currently considered a water of the state because of the pump
station at the west end. Therefore Recommended Action 33 was developed in the
Plan which included recommendations for scaled-down solutions to Irvine Slough and
construction of a flood control structure adjacent to the seven flood culverts. The
scaled-down improvements to Irvine Slough include further study of:
Larson Dam reinforced and
holding ﬂoodwater back during
the 2006 ﬂood

1) The possibility of installing pump staons (generally north of SR 532) which
would drain stormwater from the City when Irvine Slough is being used for ﬂood
water conveyance;
2) Improving flood conveyance through Larson Dam by installing a flood control
structure;
3) Improving peak ﬂood ﬂow conveyance by installing a bypass channel or pipe
around the ISPS;
4) Adding addional pumps and/or improving pumping capacity of the exisng
pumps at the ISPS; and
5) Determine how to minimize damages to the levee upstream of the “7 tubes” on
the right bank of the Old Sllaguamish River.

Flood waters spilling over south
side of Larson Dam during the
2009 ﬂood

The IS4 project is intended to consider and study Alternatives 1 through 4 and
implement as much of the Hydraulically Preferred Alternative as possible without
creating a shoreline at Irvine Slough; because of Irvine Slough’s proximity to the
City’s WWTP, SR 532, and local area properties/businesses, there would be a
significant impact if Irvine Slough were converted to a regulated shoreline.

2003 – Third Pump at ISPS
Stanwood adds a third 30-cfs pump to the ISPS coincident with the QFC shopping
center.

2005 – SEPA Appeal to DNS
When Stanwood constructed the 1991 Flood Improvements, the design plans called
for two 36-inch diameter culverts to be installed in Larson Dam. During
construction, it was determined that two culverts would provide more flood flow
than the pump station could effectively pump with two 30-cfs pumps. When the
1991 improvements were installed they were not permitted, so the City sought to
retroactively permit them. A SEPA determination of non-significance (DNS) was
issued for the 1991 Flood Control Improvements, and that determination was
challenged by an appeal of a property owner south of SR 532. The appeal went to
the Hearings Examiner. RH2 assisted the City of Stanwood by providing expert
RH2 Engineering, Inc.

Page 4

Background for the Irvine Slough Stormwater Separation Study

witness testimonial at the Hearing to demonstrate that installation of two 36-inch
culverts would not have effectively reduced peak flood levels, and our testimony
proved superior to appellant’s expert witness as the Hearings Examiner ruled in
favor of the City. The DNS was upheld.

2007 – SFCD Old Stilly Gates
The Stillaguamish Flood Control District constructs the “Old Stilly Gates” just
upstream of the seven flood culverts. It is a 130-foot-long concrete section in the
river levee, with ten, 5-foot by 10-foot, top-hinged hatches that allow peak flood
waters to return to the Stillaguamish after the flood crests and River level recedes.

2013 – City Receives Funding
Through a keen sense for locating grant opportunities, the City located an
opportunity to obtain grant funding to pursue a study of Recommended Action 33
and also the Hydraulically Preferred Alternative suggested in the Snohomish
County study.

Flood waters at the park and ride
during the 2009 ﬂood

2014 – IS4 Request for Proposal
With a successful pursuit of grant money by the City Administrator and City staff, a
request for proposal is issued for a consultant to prepare the IS4 project.

Flooded area of Stanwood with water cascading
westerly across Leque Road (reverse ﬂow)
2009 ﬂood, looking east
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