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Location and Types of 
Enclosed ConveyanceÜ

0 3,750 7,5001,875 Feet

P
re

pa
re

d 
by

 E
. N

el
so

n 
1

/2
2/

20
15

 C
:\U

se
rs

\E
rin

\D
o

cu
m

en
ts

\A
rc

G
IS

\K
en

m
or

e 
G

IS
\F

ig
ur

e 
4-

9

St. Edwards State Park

Wallace Swamp
Creek Park

Wetland #3

Lake Washington

Inglemoor Golf
and Country

Club

Sammamish River



XY

XY

XY
XY

XY

XY

XY

XY

XYXY

XY

XYXY

XY

XYXY

XYXY

XY

XY

XY
XY

XY

XYXY

XY

XY

XYXY

XY

XY

XY

XY

XY

XY

XY

XYXYXY

XY
XY

XY
XY
XY

XY XY

XYXY

XY

XY

XY

XY

XY

XY

XY XY

XY

XY
XY

XY

XY

XY

XY

XYXY

XY

XY
XY

XY

XY

XYXY

XY

XY

XY

XY
XYXY

XY

XY

XY

XY

XYXY

XY

XY

XY

XY

XY

XYXYXYXYXYXYXYXY

XYXYXYXY

XY

XYXY

XYXYXYXY

XYXYXYXY

XYXYXYXY

XYXY

XYXYXY

XYXYXY

XYXYXY

XYXYXY

XYXYXY

XYXY
XYXYXYXYXYXYXYXYXYXYXY

XYXYXYXY

XYXYXYXYXYXYXYXYXYXY

XYXYXYXYXY

XYXYXYXYXYXY

XYXY

XY
XYXYXY

XYXY

XYXY

XYXYXYXYXYXYXYXYXY

XYXY

XYXY

`

`

`̀ `

`

`

`

`

`

`

`
`̀

`

`

`

`

`

`

`

`

`

`

`

`

`̀

`

`

`

`

`̀

`

`

`

`

`

`

``
`

`

`
` `̀

`̀

`

`

`

`

`̀̀

`

`

`
`

`

`

Legend
Kenmore City Limits

` Pond

XY Vault

Stormwater Facilities

Area Treated and Owner
Private

Public

Figure 4-11 
Location,Type, and Owner of 
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Swamp Creek Technical Memorandum 
 
To: Richard Sawyer, City of Kenmore Surface Water Manager 

From: Erin Nelson P.E.,L.G., Altaterra Consulting LLC 
 Hugh Mortensen, The Watershed Company 

Date: December 8, 2014 

Subject: Swamp Creek Technical Memorandum 

1. Introduction 
Swamp Creek flooding has been a persistant issue in Kenmore for decades in the vicinity of 73rd Avenue 
NE and NE 192nd Street, both in the main channel upstream of the bridge located near this intersection 
and in the wetland complex just downstream of this bridge.  The Federal Emergency Management Agency 
(FEMA) King County and Kenmore have invested millions of dollars over the last 20 years to control 
flooding, sedimentation and improve habitat through various capital projects and property acquisitions.  
These projects have had varying degress of success in protecting public infrastructure and reducing the 
frequency of flooding in some locations.  However, high flows and sediment loads continue to impact 
Swamp Creek. Staff have prepared this report to provide City Council and the City Manager capital project 
and programmatic alternatives, if desired, to address this issue.  The report summarizes decades of 
research, provides results from updates to existing hydrologic model calculations and evaluates potential 
outcomes for Swamp Creek surface water levels in areas of continued flooding as sediment accumulates 
and high flows persist. 

2. Swamp Creek Basin 
The Swamp Creek watershed extends north to south from Snohomish County to the City of Kenmore 
where Swamp Creek meets the Sammamish River and enters Lake Washington (Figure 1). Over 95 
percent of the 24 square-mile watershed is within Snohomish County, including about 20% in the City of 
Lynnwod and smaller portions within the cities of Bothell, Brier, Everett and Mountlake Terrace.  Once 
Swamp Creek passes into Kenmore, it flows approximately 2,700 feet where it reaches a sediment pond 
in Wallace Swamp Creek Park. From the pond, it flows another 2,000 feet before reaching the 73RD 
Avenue NE bridge, which was constructed in 2005.  From the bridge, Swamp Creek flows east-southeast 
into a large wetland complex (Wetland #3) where the main channel becomes braided into numerous 
shallow streams which wind through the wetland. Approximately 3,500 feet southeast of the bridge, 
Swamp Creek re-establishes itself as a single channel and continues under State Route 522 to the 
Sammamish River.  

“The Swamp Creek watershed lies on the intercity plateau, an upland till plateau between Puget 
Sound and the Snohomish River. Most of the northern two-thirds of the watershed is moderately 
sloped, undulating terrain draining to the stream network as it traversed the till plateau. 
Downstream of I-5, the stream corridor enters an outwash valley consisting of recessional 
outwash embedded in advance outwash, with the intervening till typical of glacial formations 
largely missing. The channel flows primarily through advance outwash between I-5 and Scriber 
Creek and again south of the county line: in between, the channel traverses recessional outwash. 
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(Personal communication, Derek Booth, University of Washington, January 25, 2002 described in 
Snohomish County Drainage Needs Report [Snohomish County, 2002]).” 

Advance and recessional outwash deposits are typically very erodible and highly mobile under the high 
flows that have been documented in Swamp Creek.  These geologic and topographic conditions north of 
Kenmore and Wetland #3 is consistent with the large volumes of sediment that are being transported and 
deposited in the downstream Swamp Creek reaches in Kenmore. 

 

2 



Swamp Creek Technical Memorandum – Appendix A Surface Water Master Plan  

 

 
Figure 1.  Swamp Creek Basin 
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3. History 
Much like the rest of Puget Sound, the Swamp Creek basin has experienced significant increases in 
population and land development over the years. Even before the extensive development, historical 
documentation indicates that flooding associated with Swamp Creek has been occurring in Kenmore for 
decades.  

3.1 Development 

The Swamp Creek basin has experienced significant growth and development over the last 80 years.  
Snohomish County’s population alone grew approximately 40% from 1990 to 2010 (Snohomish County 
Growth Monitoring Reports, 1999 and 2014).  Aerial photographs of Kenmore from 1936 and 1998 show 
land use changes in the vicinity of Swamp Creek (Figure 2). Wetland #3 and the Swamp Creek channel 
configuration within the wetland have remained relatively unchanged in size. However, the surrounding 
land has been extensively developed.   

 

 

 

 

 

 

 

 

 

 

 
1936 Aerial Photograph 1998 Aerial Photograph 
Figure 2. Land use changes in the vicinity of Kenmore and Swamp Creek. Wetland #3 has been developed on its flanks 

and has largely filled in with woody vegetation, but remains undeveloped. Swamp Creek is in roughly the 
same configuration in both photos. 

Surface water development standards and regulations began taking shape in the 1980’s and have slowly 
become more stringent, particularly since the implementation of National Pollutant Discharge Elimination 
System (NPDES) municipal stormwater permits in Washington State over the last 10 years. Despite the 
stringent regulations, a significant amount of existing development, if not the majority of it, has been 
constructed with little to no surface water mitigation. A review of the hydrologic modeling parameters 
and predicted future land uses assuming built out conditions based on 2002 Snohomish County zoning 
indicated an increase of approximately 1,849 acres of effective impervious surfaces. The modeling 
estimated over 350 acre-feet of detention would be needed under the future land use assuming 
detention standards in Snohomish County Title 24 in 2002 (approximately 18 percent of the effective 
impervious area). Existing effective impervious area in the 2002 Snohomish County Drainage Needs 
Report was estimated to be 2,485 acres. Assuming that only a small fraction of the 2002 impervious 
surfaces in the Swamp Creek watershed were treated with stormwater detention facilities, and applying 
the ballpark ratio modeled above (acre-feet of detention required equals 18 percent of total effective 
impervious area), the 2002 existing impervious surfaces would require up to 470 acre-feet of detention to 

  Swamp Creek 

Wetland #3 

Swamp Creek 

Wetland #3 
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meet the 2002 standards.  One acre foot is equivelant to one foot of water covering an acre of area. 
Figure 3 provides a visualization of how mcuh area would be needed to detain 470 acre feet of water, 
using Kenmore as an example. Ecology’s most recent 2012 Western Washington Stormwater 
Management Manual requires even more stringent standards with the goal of mimicing surface water 
flows that would have occurred under forested conditions prior to any development (Ecology 2012). The 
new standards would require even more area to manage flows. 

 
Figure 3. Example of area needed to detain 470 acre-feet of stormwater, using Kenmore as a visual. Area 
shown would be under 4-feet of water to achieve the necessary volume. 

3.2 Flooding 

Within the City of Kenmore, Swamp Creek has flooded multiple times over the past 50 years, and the City 
and King County (prior to Kenmore’s incorporation in 1998) have conducted several basin and flood 
reduction studies and implemented a variety of projects and approaches to minimize flood-related 
impacts to property and infrastructure. Still, Swamp Creek continues to flood.  

Historical documentation indicates that flooding associated with Swamp Creek has been occurring in 
Kenmore for decades. 1934 photos from the University of Washington shows extensive flood damage 
near the mouth of Swamp Creek at the Sammamish River and Bothell Way (Photo 1 and Photo 2) 
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.  
Photo 1. Flood damage in 1934 on Swamp Creek 

 
Photo 2. Cleaning up from flood damage on Swamp Creek in 1934 

Large precipitation events that resulted in flooding occurred in 1997, 2005, 2006, and 2007 (Table 1) 
(Otak, City Council Packet March 23, 2009). Photos of these events and a 1980 flood event and Muck 
Creek flooding are shown in Photos 3 through 7. 

Table 1. Summary of rainfall and flow statistics for storm events that caused flooding 

Rainfall Summary January 1997 December 2005 January 2006 December 2007 
24-hour rainfall 2.32 inches 0.93 inches 2.63 inches 3.63 inches 
1-day flood level 10 year < 2 year 25 year 100 year 
Total storm 
precipitation 

4.7 inches  
(12/29 – 12/31) 

2.4 inches  
(12/22 – 12/25) 

3.1 inches  
(1/28 – 1/30) 

4.7 inches 
 (12/2 – 12/3) 

Estimated flow (cfs) 970 425 700 1,100 

6 



Swamp Creek Technical Memorandum – Appendix A Surface Water Master Plan  

 
 

 
Photo 3. January 1980 flood event at 19070 73rd Avenue NE(March 23, 2009, City Council Packet) 

 

 
Photo 4. January 1997 flood eventat 19070 73rd Avenue NE (March 23, 2009, City Council Packet) 

 
Photo 5. January 2006 flood event at Wallace Park (March 23, 2009, City Council Packet) 
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Photo 6. 2007 flood event (~1,100 cfs) at Wallace Park Bridge (March 23, 2009, City Council Packet) 

 
Photo 7. Muck Creek flooding at 73rd Avenue NE crossing  (March 23, 2009, City Council Packet) 

3.3 Studies and Projects Completed 

As part of efforts to reduce flooding on Swamp Creek, King County, the City of Kenmore, and Snohomish 
County have conducted various studies and constructed flood reduction projects. Figure 4 shows studies 
and actions completed over the years. A discussion of relevant studies and projects completed are 
described below. 
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Figure 4. Actions and studies conducted on Swamp Creek 

3.3.1 Sediment Transport Analysis 

Sediment transport analysis was conducted in 2002 for the flood reduction projects that were completed 
in 2005 (West Consultants 2002). Hydraulic data coupled with estimates of sediment particle sizes in 
different reaches within the flood reduction project vicinity were used to evaluate the potential for 
sediment of various sizes to be mobilized under different flow scenarios. Some factors that influence 
sediment transport are sediment supply, particle sizes, channel gradient, and flow velocities. Swamp 
Creek was broken into reaches from the Wallace Swamp Creek Park sedimentation pond to the 
Sammamish River for sediment transport analysis. The reaches where flooding occurs currently include 
reaches 2, 3, and 4 shown in Figure 5 (between the 73rd Avenue bridge and approximately 600 feet 
downstream of the Tolt pipeline). Reaches 3 and 4 are downstream of the confluence with Muck Creek, 
and these reaches are flatter and have 50 percent lower average velocities for the 2-year flow event than 
reach 2. An analysis of incipient motion characteristics for sediment particle sizes within each reach was 
evaluated for general erosion, armoring, and deposition of sediments from upstream. In reaches 3 and 4, 
the incipient motion analysis indicates that Swamp Creek is not capable of transporting the majority of 
sediment that would be supplied from upstream, making it a depositional reach for flows ranging from 
the 1-year to 100-year events. The analysis indicates reach 2, between the 73rd Ave NE bridge and Muck 
Creek, is capable of transporting much of the upstream sediment load. 
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Figure 5. Approximate location of reaches evaluated in Sediment Trasnport Analysis (West Consultants. 2002) 

3.3.2 Constructed City of Kenmore Capital Projects 

The City has implemented several improvements geared at reducing flooding and flood damage adjacent 
to Swamp Creek. Table 2 lists the capital improvement projects completed prior to 2009, including the 
acquisition of several homes.

Swamp Creek 

Reach 2 

Reach 3 

Reach 4 

Reach 5 

Sediment 
Deposition 
Area 

Sediment 
Transport 
Area 
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Table 2. Capital projects completed in Kenmore (pre-2009) 

Year Project Completed 
2008 FEMA flood damage repairs (from December 2007 flood) 
2006 Wallace Swamp Creek Park 

study and construction 
Creation of habitat bypass channel 
Weir modifications 
Installation of plant materials 

2005 73rd Avenue flood reduction 
improvements 

Raise school access road 
Replace 73rd Avenue bridge over Swamp Creek 
Swamp Creek main channel flood reduction and 
habitat improvements 
Raise 73rd Avenue at Muck Creek 
73th Avenue drainage revisions 
Property acquisitions 

 
Figure 6 shows City owned properties highlighted in orange that have been purchased by FEMA, King 
County and the City in an effort to manage Swamp Creek.  Privately owned properties, shown in red, 
continue to experience impacts from Swamp Creek.   
 

 
Figure 6 – City owned properties along Swamp Creek are 
highlighted orange. Privately owned properties that continue to 
experience impacts from Swamp Creek are shown in red. 
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Wallace Swamp Creek Park Sedimentation Pond 

The Wallace Swamp Creek sedimentation pond provides an opportunity to understand the sediment 
volumes that are eroded from upstream Swamp Creek reaches and mobilized to downstream Swamp 
Creek reaches within Kenmore.  

The City removes sediment from the Wallace Swamp Creek Park sedimentation pond (constructed by 
King County) almost every year. The City has considered ceasing dredging operations on occasions in the 
past due to the maintenance expense. The sedimentation pond has been the source of several 
recommended basin actions in the last 20 years, including the following: 

• Expansion of the existing sedimentation basin to improve efficiency (King County 1997) – not 
completed. 

• Creation of Wallace Park by-pass channel to divert flows around the sedimentation basin during 
maintenance (King County 1997) – completed. 

• Construction of a new outlet structure to reduce overbank flood volumes, depths, and erosion 
during severe storms (Kato and Warren, 2001) – completed. 

• Kenmore considered decommissioning the pond in 2001. GeoEngineers conducted a geomorphic 
evaluation and discussed potential ongoing downstream deposition, channel aggradation, and 
local flooding that may result.  

• Repair of flood damage in the bypass channel and sedimentation pond from December 2007 
flood event  – completed in 2009. 

• Otak conducted an analysis of sediment dredging in 2010 and recommended a potential trigger 
elevation of 55 feet based on the fall 2008 dredging design elevation and historical dredging data. 

According to Otak’s 2010 dredging analysis, sediment was removed from the pond 13 times between 
1988 and 2010. The volume of sediment removed ranged from 500 cubic yards (2002) to 3,500 cubic 
yards (1996), with a mean dredging volume of 1,464 cubic yards. The sedimentation pond had significant 
accumulation of gravel and cobbles during a field visit in April 2013 (Photo 8) and was since dredged in 
August 2013 (3,400 cubic yards) and again in July 2014 (2,800 cubic yards).

 
Photo 8. Wallace Swamp Creek Park sedimentation pond looking upstream 
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4. Current Swamp Creek Conditions in Kenmore 
The focus of this Swamp Creek evaluation was on Wetland #3 in the vicinity of flood-related problems. 
Current conditions described below are based on survey data collected in October 2013, a field visit in 
April 2014, and a description of current complaints (fall 2014) provided by the City. 

4.1 Sediment Deposition in Wetland #3 

Cross sections of Swamp Creek through Wetland #3 were surveyed during the 73rd Avenue flood 
reduction projects in 2004. Several of these cross sections were resurveyed in 2013 in order to evaluate 
sediment deposition rates in Wetland #3 and determine whether sediment deposition was reducing the 
Swamp Creek channel conveyance capacity in this area. Figures 7 (upstream) and Figure 8 (downstream) 
show the channel cross sections and relative position in the wetland. A comparison of the cross section 
data indicates deposition is occurring in the vicinity of 73rd Avenue NE and the confluence within Muck 
Creek. Downstream cross sections (Figure 8) indicate no deposition or slight erosion. Cross section F, the 
most northerly cross section surveyed in Wetland #3, shows some channel migration from west to east. 
Deposition as shown on the cross sections ranges from 1.5 to 6 feet in the area surveyed. If an average 
deposition of 3 feet is assumed across the reach (estimated to be 1,800 feet) and the average channel 
width is 20 feet, approximately 4,000 cubic yards of sediment were deposited in the 9 years between 
measurements (less than 450 cubic yards per year). These estimated provide an approximation of 
deposition rates in Wetland #3, which are consistent with the previous sediment transport evaluation 
that indicated this area is a depositional environment (West Consultants, 2002). The hydraulic model 
used in the 2004 flood reduction projects was re-ran with the 2013 cross section data to evaluate the 
effect of sedimentation on water surface levels. Model results indicate water level changes between the 
73rd Avenue NE bridge and the Tolt pipeline range from a decrease of 0.71 feet to an increase of 0.47 feet 
at the 2-year flow event and a decrease of 0.12 feet to an increase of 0.22 feet at the 100-year flow 
event. The changes in water surface elevation occur at different cross sections through the wetland, and 
the greatest increases are on properties already owned by Kenmore. Modeling results are presented in 
Attachment A.
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Figure 7. Upstream Wetland #3 cross sections 
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Figure 8. Downstream Wetland #3 cross sections 
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4.2 On-going Flooding 

Based on recent complaints received by the City, several properties on the east side of 73rd Avenue NE 
adjacent to Wetland #3 continue to be affected by flooding, even by smaller flow events (i.e., 2-year or 
less). Many of these properties were expected to continue flooding even after the flood reduction 
projects (e.g., the 73rd Avenue NE bridge replacement) since the focus of those projects was to reduce 
flooding upstream of the 73rd Avenue NE bridge. Table 3 lists the house numbers and parcel identification 
numbers (PINs) on 73rd Avenue NE currently being affected and anticipated impacts reported in Otak’s 
Swamp Creek Flood Reduction Improvements- Phase I Design Report (Otak, 2003). 

In addition to a review of predicted flooding in Otak’s 2003 study and current complaints received by the 
City, hydraulic modeling was conducted with the new 2013 cross section data that shows sedimentation 
to evaluate changes in water surface elevations at different flow events and whether 73rd Avenue NE 
would potentially be impacted by flooding during the 100-year flood event. Current predicted changes to 
water surface elevations at the 2-year event are also included in Table 3. Based on the current modeling 
results, 73rd Avenue NE should not be overtopped during the 100-year flood event. 

 
Table 3. Summary of Current and Predicted Flooding Impacts 

Swamp Creek Properties Along 73RD AVE NE (From North to South) 

House Number 
and Parcel 
Identification 
Number 

Current Impacts 
(Updated Fall 2014) 

Predicted Flooding* Special Conditions 

19034 
0114-100709 

Property Flooding 
December 2012 

Property flooding at  
5-year event (Otak 2003) 
 

 

19026 
0114-100698 

No Known Flooding of 
Property or Structures 

Property flooding at  
5-year event (Otak 2003) 
No change in 2-year water surface 
elevation (2014) 

 

19016 
0114-100697 

No Known Flooding of 
Property or Structures 

Property flooding at  
2-year event (Otak 2003) 
No change in 2-year water surface 
elevation (2014) 

 

19010 
0114-100702 

No Known Flooding of 
Property or Structures 

No impacts noted (Otak 2003) 
No significant (<0.1 foot lower) 
change in 2-year water surface 
elevation (2014) 

 

18926 
0114-100700 

Property Flooding (Vacant) 
October 2014 

Property flooding at  
5-year event (Otak 2003) 
No significant (~0.14 foot lower) 
change in 2-year water surface 
elevation (2014) 

City of Kenmore 
Owns Property 

19004 
0114-100701 

No Known Flooding of 
Property or Structures 

Potential house flooding (within 1 
foot of finished first floor) at 5-
year event (Otak 2003) 

2005 agreement 
with City to accept 
funds to raise home.  
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No significant (<0.1 foot lower) 
change in 2-year water surface 
elevation (2014) 

City released of 
flooding liability 

18922 
0114-100699 

Property Flooding 
October 2014 

Potential house flooding (within 1 
foot of finished first floor) at 2-
year event (Otak 2003) 
No signicant (~0.13 foot lower) 
change in 2-year water surface 
elevation (2014) 

2005 agreement 
with City to accept 
funds to raise home.  
City released of 
flooding liability 

18904 
0114-101017 

Property flooding 
October 2014 

Property flooding at  
2-year event (Otak 2003) 
No significant (~0.13 foot lower) 
change in 2-year water surface 
elevation (2014) 

 

18908 
0114-101011 

Property flooding 
October 2014 

Potential house flooding (within 1 
foot of finished first floor) at 2-
year event (Otak 2003) 
No significant (<0.1 foot lower) 
change in 2-year water surface 
elevation (2014) 

2005 agreement 
with City to accept 
funds to raise home.  
City released of 
flooding liability 

18918 
0114-101015 

Property flooding 
October 2014 

Property flooding at  
2-year event (Otak 2003) 
No significant (<0.1 foot) change in 
2-year water surface elevation 
(2014) 

2005 agreement 
with City to accept 
funds to raise home.  
City released of 
flooding liability 

0114-100995 to 
0114-101012 

Property Flooding (Vacant) 
October 2014 

Property flooding at  
2-year event (Otak 2003) 
Increase (~0.47 foot) in water 
surface elevation at 2-year event 
(2014) 

City of Kenmore 
Owns Properties (9) 

18522 
0114-100990 

Property flooding 
September 2013 

No impacts noted in report. 
Increase (~0.27 foot) in water 
surface elevation at 2-year event 
(2014) 

 

18510 
0114-100985 

Property flooding 
September 2013 

No impacts noted in report. 
Increase (~0.27 foot) in water 
surface elevation at 2-year event 
(2014 

 

18254 
0114-100979 

Property flooding 
September 2010 

No impacts noted in report. 
No significant (<0.1 foot) change in 
2-year water surface elevation 
(2014) 

 

18727 
0114-100410 

Property Flooding 
October 2014 

  

*Hydraulic modeling was conducted in 2003 and again in 2014 using new data obtained in Wetland #3 to evaluate 
changes in water surface elevation compared to the 2003 modeled results.  
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4.3 Ecological Conditions 

Swamp Creek Wetland #3 is the largest wetland in Kenmore. It is a complex riparian wetland that receives 
hydrology from overbank flooding of Swamp Creek, Little Swamp Creek, and several smaller tributaries. It 
also receives groundwater inputs from seeps along the valley slopes. Wetland #3 qualifies as a Class 1 
wetland per KMC 18.55.090 due to its exceptional local significance and proximity to and influence on 
Swamp Creek. While the wetland has not been formally rated under the state classification system (which 
was just revised in July), it would likely rate as either Category 1 or 2. 

The wetland is dominated by native shrub and tree vegetation, but also contains large expanses of reed 
canary grass in the central portion that are likely relic agricultural pastures (see 1936 aerial photo – Figure 
2). The wetland offers good forage and nesting habitat for birds (including a large great blue heron 
rookery) and good forage and shelter habitat for amphibians, reptiles, and small mammals. Ponded areas 
in the wetland provide resting sites for migrating and resident waterfowl. 

Water depths appear to be increasing in and around the Oregon ash forest that supports the great blue 
heron rookery. While Oregon ash trees tolerate inundation better than most other native trees, there is a 
risk that future increases in water depths, especially during the growing season, will eventually cause the 
decline and subsequent loss of the rookery trees. The decline will most likely be gradual with the most 
inundated trees losing leaves and eventually dying over the course of several seasons. Nests will be 
abandoned as the trees die, either gradually or if they topple from loss of soil support and/or decay. In 
general, increasing water depths will favor reed canary grass and, where deep enough, some areas may 
transition to a more aquatic-bed (floating-leaved plants) vegetation type. 

4.4 Factors that Contribute to Flooding 

There are multiple factors that likely contribute to flooding in Swamp Creek and particularly adjacent to 
Wetland #3 in Kenmore. These factors have been discussed previously, but it’s worth repeating here. 
Urbanization and resulting increases in impervious surface without commensurate stormwater controls 
are considered to be the primary factors that have contributed to continued flooding and sedimentation 
issues in this part of the basin (King County, 1997; Kato and Warren 1999). As alluded to above, there is 
not nearly enough detention in upstream basins to account for stormwater impacts in Kenmore. Other 
factors likely include: 

• Previous filling of area wetlands that formerly provided natural flood storage (King County 1997). 

• Kenmore’s position in the watershed – Kenmore is at the lowest point within the basin, and 
sedimentation is common in low gradient reaches that are preceded by higher gradient erosive 
reaches such as are present in the Swamp Creek watershed in Snohomish County (Figure 9 shows 
the local gradient in the vicinity of Wetland #3). 

• Change in active management of the Swamp Creek channel within Wetland #3 – sedimentation in 
Wetland #3 was likely managed in the past, starting with excavation of the main Swamp Creek 
channel in 1956. The open channel was likely maintained for many years through periodic 
dredging, as was common during this era to drain pasture land and adjacent crops. 
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Figure 9. Swamp Creek channel profile in vicinity of Wetland #3 

 

Since at least 1998 (see aerial photograph in Figure 2) and probably earlier, homes have been built 
adjacent to Wetland #3 in a floodplain environment. The location of infrastructure and homes in this area 
has resulted in property damage by flooding and acquisition by the City and King County to minimize 
losses. 

5. Alternatives 
The ultimate goal of this evaluation is to provide City Council with alternatives to address the ongoing 
flooding issues in Swamp Creek. While reviewing alternatives, it is important to consider the the current 
and potential future impacts of Swamp Creek with regard to three different goals, including protection of 
1) public infrastructure 2) privately owned properties, and 3) wetland habitat. Updated modeling results 
indicate that 73rd Avenue NE will not be impacted by a 100-year storm event in both current or potential 
future conditions. No additional action would be required by the City for protection of public 
infrastructure for a relatively infrequent 100-year flow event.  

Several privately owned properties along 73rd Avenue NE will be impacted in both current and potential 
future conditions (see Table 3).  These properties are also identified on FEMA’s Flood Insurance Rate Map 
(FIRM) as being located within the 100 year flood zone.  The City is not legally obligated to protect these 
homes from Swamp Creek flood waters, which come from upstream jurisdictions (the overwhelming 
majority of the watershed is outside of Kenmore).  

Wetland #3 is a high quality wetland.  Under current conditions, the wetland will persist mainly in its 
current state that includes patches of invasive reed canarygrass with hedgerows, pockets, and large 
fringes of mainly native- shrubs and trees. Tree and shrub health may decline in the sediment deposition 
area shown on Figure 5 along with increases in wetland water levels.  Future deposition of sediment and 
episodic heavy flows may alter the spatial distribution of plant and animal communities over time within 
the wetland, but the overall quality of the wetland would be expected to remain high. 

Channel gradient flattens in reach 
upstream and within Wetland #3 
(profile is approximate and is based on 
map data, not current survey data) 

19 



Swamp Creek Technical Memorandum – Appendix A Surface Water Master Plan  

 
5.1 Previous Basinwide Projects and Strategies 

There are multiple ways to approach the flooding problem occuring in Kenmore, including: 1) developing 
strategies to reduce the causes of the problem (e.g. flow and sediment transport); 2) engineering 
solutions that deal with flooding where it occurs; and 3) protecting properties and infrastructure from 
flood damages when it occurs. 

These are the types of projects and strategies that have been identified in previous studies, some of 
which have been implemented with varying degrees of success. 

Table 4 lists previously identified flood reduction projects and strategies and the current relevance for 
today’s flooding problem. 
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Table 4. Summary of Previously Identified Flood Reduction Projects and Strategies 

Type of Project Project Description Current Relevance 

Regional detention Scriber Creek above confluence with 
Swamp Creek – Lynnwood and 
Snohomish County (1996) 

Regional detention upstream in the Swamp 
Creek basin should continue to be pursued 
as one part of the overall approach to flood 
reduction in Kenmore. However, it will need 
to be widespread to make a difference and 
would take decades (if not longer) to 
achieve results. 

Topsoil site at 46th Avenue W and 204th 
Street SW – near Lynnwood Park and 
Ride (1996) 

North of 164 th Street SW between 
Manor Way and 22nd Avenue W in 
Snohomish County (1996) 

Downstream of Alderwood Mall – 
Lynnwood and Snohomish County 
(1996) 

Wallace Park in Kenmore (1996) Regional detention in Kenmore at Wallace 
Park will likely not be very effective without 
upstream detention given its low position in 
the watershed (95 percent of the basin is 
upstream). 

Flood and Erosion 
Reduction 

Sediment removal in Swamp Creek 
downstream of 73rd Avenue NE 
• Debris jams in this location in the 

early 1990s caused accumulation of 
sediment, logs, and litter, backing up 
water. Sediment removal was 
proposed as a follow-on project to 
debris jam removal that was 
conducted manually. 

 

Estimates of sediment deposition in Swamp 
Creek within Wetland #3 is less than 450 
cubic yards per year, less than half of what 
is removed from the Wallace Park 
sedimentation pond annually. Sediment 
removal to improve conveyance capacity 
may alleviate some of the localized flooding.  
Modeling was conducted to determine 
impacts from sedimentation and potential 
flood reduction benefits from dredging.  
Results are discussed below. 

Debris trap at 73rd Avenue NE 
 

More information needed to evaluate this 
option. 

Wallace Park sedimentation basin 
expansion  
 

Expansion of the sedimentation pond could 
reduce dredging frequency. It is unclear if it 
would reduce flooding. The sedimentation 
pond appears to collect larger material, 
whereas smaller material is likely passed 
through and settled out in Wetland #3. 

Interlocal coordination for regional 
stormwater facilities outside of King 
County 

Still relevant in order to coordinate regional 
flow control to alleviate flooding in the 
entire Swamp Creek watershed. 
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Type of Project Project Description Current Relevance 

Flood and Erosion 
Reduction 
(continued) 

Selective local berming 
• Relief for some flooded properties 
 

This could potentially be a short-term 
approach to limiting local property damage, 
but would not be considered a long-term 
solution. 

Improve capacity of Swamp Creek 
overflow channel (west side of Llama 
farm property) 
 

May reduce flooding upstream of 73rd 
Avenue NE, but overflow channel re-enters 
Swamp Creek prior to Wetland #3 and may 
not have any effect on properties in that 
vicinity that are currently flooded. 

Leary/King bank stabilization 
• Plant streambank to alleviate 

residential flooding upstream of 73rd 
Avenue on Leary and King properties 

May have limited effectiveness for flooding, 
but positive benefits for habitat. 

Carter Road bank stabilization 
coordination 
• Upstream source of sediment 

Likely still relevant – needs evaluation with 
respect to sediment transport. 

Biofiltration swales in roadside ditches 
• Reduce sediment transport 

Positive benefits for water quality and 
marginal reduction in sediment sources to 
Swamp Creek. Would need to be 
widespread to make a difference. 

Ongoing debris removal 
• Work with private property owners 

to manually remove debris on an as-
needed basis in Wetland #3 

Relevant in that debris jams have a role in 
local sedimentation and channel movement 
that could result in new areas being 
flooded. 

Wallace Park by-pass 
• By-pass to temporarily route flows 

around Wallace Pond during 
maintenance  

This project was completed. 

Open Space, 
Taxation, and 
Property Acquisition 

Pursue acquisition of significant lands 
 

Needs to be evaluated to determine if 
property acquisition upstream in areas that 
could be converted or modified to provide 
flood storage would deliver a flood-
reduction benefit. 

Register interested residents into the 
Public Benefit Rating System (open 
space) 
 

Unclear how this would alleviate flooding. 
Wetland #3 is undeveloped and critical 
areas regulations prevent future 
development. 

Pursue acquisition of chronic flood-
prone properties  
 

Several flood-prone properties have been 
acquired; consider further acquisition for 
current flood-prone properties. 
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Type of Project Project Description Current Relevance 

Wetland 
Management 
 

Long-term wetland management plan 
• Remove debris jams, restore old main 

channel in Swamp Creek Wetland #3 
• Remove reed canary grass – 

re-introduce native vegetation 
• Annual channel maintenance  

Similar to sediment removal in Swamp 
Creek project listed above under flood and 
erosion reduction, channel maintenance 
and wetland management may help 
improve conveyance through Wetland #3 
and alleviate flooding. 

Wetland community link project 
• Long-term monitoring by community 

members 

Could provide positive benefits, but may not 
be effective at reducing flood risks. 

Reed canary grass working group 
• Share information regarding control 

of reed canary grass 

In addition to sedimentation, reed canary 
grass plays a role in limiting conveyance 
capacity in Wetland #3. Efforts to control 
reed canary grass should be explored. 

Infrastructure 
 

Replace 73rd Avenue NE bridge with a 
longer span 

Project completed. 

Construct overflow spillway for Wallace 
Park sediment pond  

Project completed. 

Construct berm north of the access 
road to Kenmore Elementary school  

Project completed. 

Elevate police precinct parking lot and 
access road serving Kenmore Park and 
Ride  

Police department has moved, however, 
property is still wet. Future redevelopment 
will need to identify options to reduce 
flooding. 

Construct berms to protect private 
properties located east of Kenmore 
Park and Ride 

Redevelopment will need to identify options 
to reduce local flooding. 

Replace undersized culverts in Muck 
Creek, including culverts draining the 
Northshore Utility District 
headquarters 

Project completed. 

Raise 73rd Avenue NE above the  
100-year floodplain at the low point 
near Muck Creek  

Project completed. 
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5.2 Upstream Alternatives 

Regional detention facilities in jurisdictions upstream of Kenmore have been considered in the past (Table 
4), and specific locations have been identified. As discussed above, the 2002 Snohomish County Drainage 
Needs Report hydrologic modeling indicated that up to 350 acre-feet of detention would be required for 
1,800 acres of new effective impervious surfaces that will likely occur with future development. Much of 
the basin was developed prior to 1990 with little to no flow control, and, based on a limited review of 
Snohomish County documents, there is still very few detention facilities in the Swamp Creek basin. 
Retrofitting the existing impervious surfaces and providing detention for new impervious surfaces is a 
significant effort and would take decades (if not longer) to realize any effect in Kenmore. Nonetheless, 
steps should be taken to begin the process of controlling upstream flows, and the City should continue to 
work with Snohomish County and other upstream jurisdictions in this regard.  Regional surface water 
development standards have become much more protective, however, therse standards are only applied 
as properties develop or redevelop.  

Additionally, the City should work with Snohomish County and upstream jurisdictions to ensure that local 
flood reduction projects (e.g., increasing culvert capacities in Lynnwood and Snohomish County) do not 
exacerbate flooding in Kenmore. Undersized culverts that cause backwater flooding could be providing 
some flood reduction benefits downstream.  

5.3 City of Kenmore Alternatives 

The City of Kenmore’s goal is to reduce flood-related impacts at the least possible cost. Considerable time 
and resources have been spent by the City and previously by King County on the Swamp Creek flooding 
issue. Millions of dollars have been spent on flood reduction efforts, including acquisitions of flood-prone 
properties and capital projects associated with infrastructure and conveyance improvements in Swamp 
Creek. The funding for much of this work was from King County as mitigation for and protection of the 
Brightwater Treatment Plant sanitary sewer trunk line that traverses the area.Potential flood-
management alternatives the City could enact are described in Table 5. 
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Table 5. List of Alternatives  

Alternative Description Considerations 
1. Emergency 

Planning 
This alternative assumes that no 
actions are taken until necessary – 
when flooding happens. 
 

• Permitting for flood damage repairs would 
happen after the fact 

• Risk for property and infrastructure 
damage 

• Potential short- and long-term ecological 
consequences from emergency work or 
allowing elevated water levels 

• Lower up-front cost 
2. Property 

Acquisition 
Purchase up to 11 properties in what 
has historically been the flood-prone 
area 

• Large up-front cost 
• May not completely solve flooding 

problem, if upstream or channel conditions 
change 

3. Sediment Removal 
and Maintenance 

Conduct routine channel 
maintenance, including debris, 
sediment, and reed canary grass 
removal to improve conveyance 
through Wetland #3 

• Extensive permitting process 
• Slight water surface elevation 

improvement. See discussion below. 

 

5.3.1 Alternative 1: Emergency Planning 

Swamp Creek flooding has occurred for decades, even before the extensive development and 
urbanization that occurred in the upstream watershed. Part of the problem is the location of Kenmore at 
the bottom of the drainage basin. One potential approach to the on-going flooding problem is to manage 
it as it occurs. Despite property acquisition in flood-prone areas and implementation of infrastructure 
improvements and sediment management facilities, Swamp Creek still floods and will likely continue to 
regardless of actions that are taken in the future. Knowing that flooding will happen, one alternative 
would be to be ready for it when it does through emergency notification of potentially affected property 
owners, mobilization of crews to prevent damage, and follow-up flood damage repairs. As mentioned 
before, the potential risk to public infrastructure is believed to be minimal up to the 100-year storm 
event. Application of this alternative for private property flooding will have to be determined at the policy 
level. 

Permitting 

The normal course of action during an emergency is to mobilize contractors and equipment to conduct 
rapid repairs in the most expeditious way possible to remove the immediate threats to public safety and 
infrastructure. From an environmental permitting standpoint, the Washington Department of Fish and 
Wildlife Area Habitat Biologists are to be contacted as soon as possible ahead of, during, or immediately 
after the work. However, contact and on-site meetings are not always possible to arrange in short order, 
especially during large, regional, or particularly severe events. After the event, work involving wetland or 
stream sediment excavation or fill would need to be coordinated with the US Army Corps of Engineers 
(Corps) and/or the Washington State Department of Ecology. Additionally, any work within wetlands, 
streams, and/or their buffers would require coordination with the City of Kenmore Development Services 
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Department to assure compliance with the City’s Critical Areas regulations, the State Environmental 
Policy Act (SEPA), and the Shoreline Master Program. The outcome of coordination is an agreed plan that 
studies or details environmental damage and often retroactively proposes design and implementation of 
a mitigation plan to offset impacts. 

The “after-the-fact” permitting risk is that the project must first meet the definition of an emergency. Per 
WAC 220-110-020, “Emergency" means an immediate threat to life or public or private property; or an 
immediate threat of serious environmental degradation, arising from weather or stream flow conditions, 
other natural conditions, or fire. In addition, Kenmore Municipal Code 18.55.150.A exempts emergency 
activities necessary to prevent an immediate threat to public health, safety, property, or welfare. 
However, as an exempt activity, emergency work is still required to restore, rehabilitate, or replace 
critical area impacts to the prior condition or better. Proceeding on an emergency basis outside of the 
normal permitting route will require after-the-fact coordination and permitting at the local, state, and 
federal jurisdictional levels. The lack of pre-project coordination combined with the somewhat 
unpredictable actions of contractors working under time and weather constraints may result in agency-
required repair/mitigation plans, studies, and evaluations that could be burdensome, and potentially pose 
significantly large costs to the City. 

Ecological Consequences 

From an ecological standpoint, the consequences of doing nothing until an emergency are best 
understood by reviewing both short- and long-term changes. In the short-term, the wetland will persist 
mainly in its current state that includes patches of invasive reed canarygrass with hedgerows, pockets, 
and large fringes of mainly native-species dominated shrubs and trees. Tree health will decline along with 
increases in wetland water levels. Current hydrualic modeling does not suggest increased water levels in 
the southern part of the wetland, but rather the middle segment. However,increased water levels in the 
southern part of the wetland, for whatever reason, could cause the Oregon ash forest1 that supports the 
heron rookery to be lost, along with the rookery itself eventually (as discussed above). In the long-term, 
consequences from emergency repairs will be locally severe but episodic in nature as they will occur as 
frequently as the storms that cause them. Eventually, the region will experience another large storm 
event or series of events that cause water to overtop, threaten, and possibly damage 73rd Avenue NE. 
During such an event, the response will be to mobilize contractors with heavy equipment to clear out the 
stream channel. Due to the rapid need to remedy the emergency, the construction will proceed without 
the benefit of professional analysis, environmental review, work plans, construction plans, or 
erosion/sedimentation control plans. Emergency in-water dredging and other work will temporarily lower 
water quality and disrupt aquatic life, including salmon, and possibly cause long-term damage to wetland, 
riparian, and buffer vegetation.  

Risks to Infrastructure 

Choosing not to protect infrastructure in advance of an emergency has obvious risks for greater damages. 
Acquisitions of the most flood-prone properties have already occurred and projects associated with 73rd 
Avenue NE have been implemented to reduce risks to the City transportation network. Depending on the 
size and severity of future floods, the risk to properties and infrastructure could be minimal or 
substantial.  

 
1Because of the importance of herons in Kenmore and the possibility that the current rookery trees could decline, the city should 
consider implementing a plan to establish Oregon Ash saplings in strategic locations through the wetland. This tree planting could 
also be staggered over a number of years such that a variety of tree ages and sizes would be available to herons as the trees 
mature over time. 
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According to Otak’s analysis presented to Kenmore City Council in March 2009, the Swamp Creek flood-
reduction improvement projects resulted in modifications to the 100-year floodplain such that 73rd 
Avenue NE and some of the previously affected properties on 73rd Avnuee NE are now outside of the 100-
year floodplain (Figure 10). Coupled with the City’s recent modeling update, this would indicate that City 
infrastructure has low potential risk for impact up to the 100-year storm event. 

 
Figure 10. Pre- and post-Swamp Creek flood reduction project implementation 100-year floodplain. Prior to 

implementation of the 2008 flood reduction projects, the blue-shaded area was previously within the  
100-year floodplain. 

 

5.3.2 Alternative #2: Property Acquisition 

Acquiring privately owned properties is an alternative to address private flooding impacts, however, as 
mentioned earlier, this alternative would not be required to protect public infrastructure.  In the past, 
when the City has acquired properties along Swamp Creek, structures are removed and the property is 
returned to a natural state. Removal of structures and associated impervious areas on acquired private 
properties will have negligible impacts to the level of flood waters within Wetland #3.  

The hatched and yellow properties in Figure 10 indicate properties that were either acquired or 
structurally modified to reduce flood damage. Since 2009, an additional 4 properties were acquired. In 
the area downstream of 73rd Avenue NE bridge crossing in the previous and current flood-prone area, 
there are up to 11 additional properties that are potentially at risk for flooding. Based on current King 
County assessment information (King County imap 
http://gismaps.kingcounty.gov/parcelviewer2/?pin=0114100708, accessed July 27, 2014), the total 
assessed value of these properties is $3,380,000. 
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If additional property acquisition was pursued, the cost of acquisition could be phased in over the years, 
similar to previous acquisitions, starting with the properties at greatest risk for flood damages. 

5.3.3 Alternative #3: Sediment Removal and Maintenance 

This alternative proposes to remove sediment within the central portion of Wetland #3 to establish a 
Swamp Creek channel similar to what currently exists near the 73rd Avenue NE bridge.  Removal of 
sediment deposited in the Swamp Creek channel in Wetland #3 would provide minimally improved 
conveyance through the wetland and would not result in significant flood reduction based on modeled 
scenarios that evaluated sediment removal in Swamp Creek in the vicinity of Muck Creek and the Tolt 
pipeline. Sediment removal likely occurred in the past, either through farming practices at the time or for 
flood reduction. Based on estimated sedimentation rates from comparison of the 2004 and 2013 cross 
sections in Wetland #3 (~450 cubic yards annually) and depending on weather patterns that produce 
large storm events capable of mobilizing and transporting tons of sediment, channel maintenance could 
be part of a comprehensive strategy to improve ecological conditions and reduce flooding on some 
properties. 

To make sediment removal a potentially more viable option, the scope of this alternative would have to 
expand beyond simply removing sediment in the channel and consider changing elevations throughout 
the wetland to achieve the goal of reducing flooding.  Considering the flat topography of the wetland and 
the volume of water flowing in Swamp Creek, designing and constructing this type of project would be 
very challenging.  Costs associated with this type of project, including ongoing maintenance, would likely 
exceed the cost of purchasing private properties.  

Permitting 

Permitting for sediment removal would require coordination and authorization from the Corps, the 
Washington State Departments of Ecology and Fish and Wildlife, and Kenmore Development Services 
pursuant to the City’s Critical Areas regulations, SEPA, and the Shoreline Master Program.. Coordination 
with The Muckleshoot Indian Tribe is encouraged since they would comment on SEPA decisions and 
Corps permits. Prolonged analysis and discussion of dredging techniques, alternatives and effects on 
species of concern/listed species, and cultural resource impacts should be anticipated. Mitigation for 
impacts in the form of environmental restoration projects will likely be required. 

There are regional examples where dredging has been conducted for flood reduction, however, most are 
in rivers that are classified as navigable, such as the Cedar River in Renton. King County has conducted 
sediment removal on May Creek, east of Renton, on a few occasions and successfully obtained permits 
from the Corps (Permit #NWS-2010-158) and other regulatory agencies. Should this option be pursued, 
consultation with jurisdictions that have successfully negotiated the permitting process would be 
warranted. 

The project would likely be permitted through the Corps’ Individual Permit process, which requires a 
substantially higher level of analysis, documentation, and justification compared to the more streamlined 
Nationwide permits. Though cumbersome, the fact that the City of Kenmore has undertaken pro-active 
and less intrusive actions in the past (e.g., sediment ponds, road improvements, property acquisition) will 
aid in the justification argument. 

5.3.4 By-pass Pipe Alternative 

One additional alternative considered was the construction of a high-flow bypass pipe around Wetland 
#3. This alternative is not viable for a number of reasons that would result in project costs that would 
likely exceed property acquisition costs and require long-term on-going maintenance. These include: 
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• Flood frequency –  Properties adjacent to Wetland #3 are impacted by flooding at flow events as 

small as the 2-year return frequency. A high-flow bypass would need to be sized to accommodate 
events between under the 2-year and the 100-year to provide flood reduction benefits (sized for 
over 500 cubic feet per second).  

• Length and diameter of pipe – Based on the size of the flow events that would need to be 
contained, a bypass pipe would need to be in excess of 5 feet in diameter. In order to bypass 
Wetland #3 where flooding is currently occuring, the pipe would need to extend from about 
Wallace Swamp Creek Park at the sediment pond to the Sammamish River, a distance of at least 
8,000 feet depending on the route taken. 

• Pipe maintenance and sediment management – Significant volumes of sediment are transported 
from upstream Swamp Creek reaches to the lower Swamp Creek reaches. The Wallace Swamp 
Creek sediment pond collects an average of 1,400 cubic yards of sediment each year and an 
additional large volume of sediment is transported downstream to Wetland #3 and beyond. The 
bypass pipe would have to be sized and sloped to accommodate sediment transport as well, or a 
larger sedimentation facility at the upstream end of the pipe would be need to effectively settle 
out material so that primarily only water was routed through the bypass pipe. 

• Utility conflicts – There are a number of large utility corridors that transect the City of Kenmore, 
including Seattle’s Tolt water pipeline and King County’s brightwater effluent conveyance pipe.  
Potential conflicts with these and other utilities would require careful planning and may add cost 
to what would already be a very expensive endevour. 
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Tributary 0056  

Basin Characteristics 
Kenmore area: 407 acres 
Other basin jurisdictions:  
 Lake Forest Park 
 
Highest elevation in Kenmore:  

342 feet 
Lowest elevation in Kenmore: 

 20 feet 
 
Stream channel length in 

Kenmore: 2.6 miles 
 
Wetland area: 5.7 acres 

Zoning 
Commercial: <1% 
Neighborhood business, 

public/semi-public and regional 
business: 1.2% 

Parks: 2% 
Residential (R24): <1% 
Residential (R6): 94% 
 

Land Cover 
Roads: 50.9 acres 
Roofs: 63.9 acres 
Other impervious: 45.2 acres 
Vegetated: 247 acres 

Drainage System 
Characteristics 
Open conveyance: 3.5 miles 
Closed conveyance: 13.6 miles 
 
Catch basins: 677 
Manholes: 8 
 
Private stormwater facilities: 6 
Public stormwater facilities: 14 

 
 



Tributary 0057  

Basin Characteristics 
Kenmore area: 333 acres 
Other basin jurisdictions: none 
 
Highest elevation: 500 feet 
Lowest elevation: 18 feet 
 
Stream channel length: 2.9 
miles 
 
Wetland area: 15.9 acres 

Zoning 
Parks: 1% 
Public/semi-public: 2% 
Residential (R4): 52% 
Residential (R6): 45% 
 
Land Cover 
Roads: 20.6 acres 
Roofs: 36.3 acres 
Other impervious: 30.5 acres 
Vegetated: ~245 acres 

Drainage System 
Characteristics 
Open conveyance: ~1.8 miles 
Closed conveyance: ~7.2 miles 
 
Catch basins: 351 
Manholes: 2 
 
Private stormwater facilities: 3 
Public stormwater facilities: 17 

 
 



Arrowhead Creek  

Basin Characteristics 
Kenmore area: 251 acres 
Other basin jurisdictions: none 
 
Highest elevation: 464 feet 
Lowest elevation: 20 feet 
 
Stream channel length: 1.1 
miles 
 
Wetland area: no wetlands 

mapped 

Zoning 
Parks: 45% 
Public/semi-public: 21 % 
Residential (R4): 27% 
Residential (R6): 8% 
 
Land Cover 
Roads: 11 acres 
Roofs: 14 acres 
Other impervious: 17 acres 
Vegetated: 209 acres 

Drainage System 
Characteristics 
Open conveyance: 0.5 miles 
Closed conveyance: ~3.9 miles 
 
Catch basins: 184 
Manholes: 1 
 
Private stormwater facilities: 2 
Public stormwater facilities: 4 

 
 



Juanita Creek  

Basin Characteristics 
Kenmore area: 118 acres 
Other basin jurisdictions:  
 Kirkland  
 
Highest elevation in Kenmore: 

498 feet 
Lowest elevation in Kenmore:  

362 feet 
 
Stream channel length in 

Kenmore: 0.41 miles 
 
Wetland area: 1.56 acres 

Zoning 
Residential (R4): 2% 
Residential (R6): 98% 

 
Land Cover 
Roads: 11.5 acres 
Roofs: 18.4 acres 
Other impervious: 12.4 acres 
Vegetated: ~75.7 acres 

Drainage System 
Characteristics 
Open conveyance: ~0.6 miles 
Closed conveyance: ~3.6 miles 
 
Catch basins: 204 
Manholes: 2 
 
Private stormwater facilities: 0 
Public stormwater facilities: 13 

 
 



Lake Washington Drainages  

Basin Characteristics 
Kenmore area: 303 acres 
Other basin jurisdictions: many 
 
Highest elevation in Kenmore:  

400 feet 
Lowest elevation in Kenmore:  

18 feet 
 
Stream channel length: no typed 

streams 
 
Wetland area: 3.2 acres 

Zoning 
Commercial/regional business: 
18% 
Golf course: 2% 
Parks: 26% 
Public/semi-public: <1% 
Residential (R24): 1% 
Residential (R4): 8% 
Residential (R6): 44% 
 

Land Cover 
Roads: 26 acres 
Roofs: 35 acres 
Other impervious: 42 acres 
Vegetated: 200 acres 

Drainage System 
Characteristics 
Open conveyance: 1.7 miles 
Closed conveyance: ~7.0 miles 
 
Catch basins: 353 
Manholes: 3 
 
Private stormwater facilities: 3 
Public stormwater facilities: 2 

 
 



Little Swamp Creek  

Basin Characteristics 
Kenmore area: 330 acres 
Other basin jurisdictions: 

Unincorporated Snohomish 
County 

 
Highest elevation in Kenmore:  

244 feet 
Lowest elevation in Kenmore:  

24 feet 
 
Stream channel length in 

Kenmore: 2.5 miles 
 
Wetland area: ~30 acres 

Zoning 
Parks: 9 % 
Residential (R1): 11% 
Residential (R4): 13% 
Residential (R6): 60% 
 

Land Cover 
Roads: 23 acres 
Roofs: 29 acres 
Other impervious: 25 acres 
Vegetated: 253 acres 

Drainage System 
Characteristics 
Open conveyance: 2.6 miles 
Closed conveyance: ~10.1 miles 
 
Catch basins: 568 
Manholes: 5 
 
Private stormwater facilities: 1 
Public stormwater facilities: 23 

 
 



Little Swamp Creek Tributary 01  

Basin Characteristics 
Kenmore area: 114 acres 
Other basin jurisdictions: 

Unincorporated Snohomish 
County 

 
Highest elevation in Kenmore:  

244 feet 
Lowest elevation in Kenmore:  

34 feet 
 
Stream channel length in 

Kenmore: 0.76 miles 
 
Wetland area: ~11 acres 

Zoning 
Parks: <1 % 
Residential (R1): 17% 
Residential (R6): 83% 
 

Land Cover 
Roads: ~10 acres 
Roofs: ~14 acres 
Other impervious: ~10 acres 
Vegetated: ~80 acres 

Drainage System 
Characteristics 
Open conveyance: 0.2 miles 
Closed conveyance: 3.5 miles 
 
Catch basins: 183 
Manholes: 1 
 
Private stormwater facilities: 1 
Public stormwater facilities: 14 

 
 



Muck Creek  

Basin Characteristics 
Kenmore area: 206 acres 
Other basin jurisdictions: none 
 
Highest elevation: 332 feet 
Lowest elevation: 34 feet 
 
Stream channel length: 0.7 
miles 
 
Wetland area: 19.3 acres 

Zoning 
Parks: 2% 
Public/semi-public and regional 

business: 4% 
Residential (downtown): 4% 
Residential (R1): 7% 
Residential (R6): 55% 
Residential (R12-R48): 27% 
 
Land Cover 
Roads: 21 acres 
Roofs: 34 acres 
Other impervious: 35 acres 
Vegetated: 116 acres 

Drainage System 
Characteristics 
Open conveyance: ~1.0 mile 
Closed conveyance: 8.7 miles 
 
Catch basins: 494 
Manholes: 3 
 
Private stormwater facilities: 9 
Public stormwater facilities: 11 

 
 



Sammamish River Tributary 01  

Basin Characteristics 
Kenmore area: 65 acres 
Other basin jurisdictions: none 
 
Highest elevation: 424 feet 
Lowest elevation: 20 feet 
 
Stream channel length: 0.35 
miles 
 
Wetland area: no wetlands 

mapped 

Zoning 
Residential (R1): <1% 
Residential (R4): 31% 
Residential (R6): 69% 
 

 
Land Cover 
Roads: 5.6 acres 
Roofs: 8.96 acres 
Other impervious: 7.4 acres 
Vegetated: 43 acres 

Drainage System 
Characteristics 
Open conveyance: 0.3 miles 
Closed conveyance: ~2.9 miles 
 
Catch basins: 157 
Manholes: 1 
 
Private stormwater facilities: 0 
Public stormwater facilities: 9 

 
 



Sammamish Tributary 02 

Basin Characteristics 
Kenmore area: 112 acres 
Other basin jurisdictions: none 
 
Highest elevation: 500 feet 
Lowest elevation: 20 feet 
 
Stream channel length: 0.93 
miles 
 
Wetland area: 1.40 acres 

Zoning 
Parks: 2% 
Public/semi-public: 21 % 
Residential (R1): <1% 
Residential (R4): 68% 
Residential (R6): 9% 
 
Land Cover 
Roads: 7.1 acres 
Roofs: 13.3 acres 
Other impervious: 12.8 acres 
Vegetated: ~79 acres 

Drainage System 
Characteristics 
Open conveyance: ~0.4 miles 
Closed conveyance: ~3.5 miles 
 
Catch basins: 176 
Manholes: 13 
 
Private stormwater facilities: 4 
Public stormwater facilities: 8 

 
 



Sammamish River Tributary 03  

Basin Characteristics 
Kenmore area: 69 acres 
Other basin jurisdictions: none 
 
Highest elevation: 450 feet 
Lowest elevation: 20 feet 
 
Stream channel length: 0.52 
miles 
 
Wetland area: no wetlands 

mapped 

Zoning 
Public/semi-public: 48% 
Residential (R1): 1% 
Residential (R4): 50% 
 
 
Land Cover 
Roads: 2.6 acres 
Roofs: 3.3 acres 
Other impervious: 10.7 acres 
Vegetated: 52 acres 

Drainage System 
Characteristics 
Open conveyance: 0.3 miles 
Closed conveyance: ~2.1 miles 
 
Catch basins: 102 
Manholes: 2 
 
Private stormwater facilities: 1 
Public stormwater facilities: 4 

 
 



Sammamish River  

Basin Characteristics 
Kenmore area: 534 acres 
Other basin jurisdictions:  

Redmond, Bothell, Kirkland, 
and Bellevue 

 
Highest elevation in Kenmore:  

486 feet 
Lowest elevation in Kenmore:  

18 feet 
 
Stream channel length in 

Kenmore: 2.1 miles 
 
Wetland area: 32.8 acres 

Zoning 
Commercial/residential 

(downtown): 7% 
Commercial/neighborhood/regional 

business: 14% 
Parks/golf course: 14% 
Public/semi-public: <1% 
Residential (R1): 9% 
Residential (R4): 20% 
Residential (R6): 29% 
Residential (R12/R18/R24): 8% 
 
Land Cover 
Roads: 48 acres 
Roofs: 68 acres 
Other impervious: 98 acres 
Vegetated: 320 acres 

Drainage System 
Characteristics 
Open conveyance: 2.3 miles 
Closed conveyance: ~20.9 miles 
 
Catch basins: 1,228 
Manholes: 19 
 
Private stormwater facilities: 27 
Public stormwater facilities: 21 

 
 



Swamp Creek  

Basin Characteristics 
Kenmore area: 568 acres 
Other basin jurisdictions:  

Brier, Lynnwood, and 
Unincorporated Snohomish 
County 

 
Highest elevation in Kenmore:  

294 feet 
Lowest elevation in Kenmore:  

18 feet 
 
Stream channel length in 

Kenmore: 4.3 miles 
 
Wetland area: ~74 acres 

Zoning 
Parks: 13% 
Public/semi-public and regional 

business: 10% 
Residential (downtown): 6% 
Residential (R1): 23% 
Residential (R4): 4% 
Residential (R6): 31% 
Residential (R12-R24): 10% 
 

Land Cover 
Roads: 39 acres 
Roofs: 61 acres 
Other impervious: 78 acres 
Vegetated: 390 acres 

Drainage System 
Characteristics 
Open conveyance: 2.6 miles 
Closed conveyance: ~15.8 miles 
 
Catch basins: 1,037 
Manholes: 15 
 
Private stormwater facilities: 42 
Public stormwater facilities: 10 

 
 



Tributary 0222  

Basin Characteristics 
Kenmore area: 318 acres 
Other basin jurisdictions: none 
 
Highest elevation: 468 feet 
Lowest elevation: 20 feet 
 
Stream channel length: 2.4 
miles 
 
Wetland area: ~9 acres 

Zoning 
Golf course: 28% 
Parks: 1 % 
Neighborhood business: 28% 
Public/semi-public: 1 % 
Residential (R6): 41% 
Residential (R12): <1% 
Residential (R18): 1% 

Land Cover 
Roads: 24 acres 
Roofs: 38 acres 
Other impervious: 34 acres 
Vegetated: 222 acres 

Drainage System 
Characteristics 
Open conveyance: 1.7 miles 
Closed conveyance: ~8.6 miles 
 
Catch basins: 408 
Manholes: 2 
 
Private stormwater facilities: 8 
Public stormwater facilities: 12 

n  
 



Tributary 0226  

Basin Characteristics 
Kenmore area: ~86 acres 
Other basin jurisdictions: none 
 
Highest elevation: 438 feet 
Lowest elevation: 18 feet 
 
Stream channel length: 0.89 
miles 
 
Wetland area: no wetlands 

mapped 

Zoning 
Parks: 95% 
Public/semi-public: 5% 

 
Land Cover 
Roads: 0.5 acres 
Roofs: 0.2 acres 
Other impervious: 1.8 acres 
Vegetated: ~83.5 acres 

Drainage System 
Characteristics 
Open conveyance: 0 miles 
Closed conveyance: 0 miles 
 
Catch basins: 5 
Manholes: 0 
 
Private stormwater facilities: 0 
Public stormwater facilities: 0 

 
 



Tributary 0227  

Basin Characteristics 
Kenmore area: ~46 acres 
Other basin jurisdictions:  

Kirkland  
 
Highest elevation in Kenmore:  

452 feet 
Lowest elevation in Kenmore:  

192 feet 
 
Stream channel length in 

Kenmore: 0.54 miles 
 
Wetland area: no wetlands 

mapped 

Zoning 
Parks: 89% 
Public/semi-public: 11% 

 
Land Cover 
Roads: 0.4 acres 
Roofs: 1 acre 
Other impervious: 0.2 acre 
Vegetated: 44.4 acres 

Drainage System 
Characteristics 
Open conveyance: 0 miles 
Closed conveyance: 0 miles 
 
Catch basins: 0 
Manholes: 0 
 
Private stormwater facilities: 0 
Public stormwater facilities: 0 

 
 



Tributary 0228  

Basin Characteristics 
Kenmore area: ~44 acres 
Other basin jurisdictions:  

Kirkland  
 
Highest elevation in Kenmore:  

500 feet 
Lowest elevation in Kenmore:  

442 feet 
 
Stream channel length in 

Kenmore: 0.21 miles 
 
Wetland area: no wetlands 

mapped 

Zoning 
Public/semi-public: 3% 
Residential (R4): 4% 
Residential (R6): 93% 
 
Land Cover 
Roads: 5.9 acres 
Roofs: 8.6 acres 
Other impervious: 5 acres 
Vegetated: ~24.5 acres 

Drainage System 
Characteristics 
Open conveyance: ~0.2 miles 
Closed conveyance: ~2.2 miles 
 
Catch basins: 153 
Manholes: 2 
 
Private stormwater facilities: 2 
Public stormwater facilities: 21 
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This report summarizes the Swamp Creek Fecal Coliform Total Maximum Daily Load (TMDL) program in 
Kenmore.  The City conducted its first TMDL monitoring project from 2009 through 2013 under the 2007 
Western Washington Phase II Municipal Stormwater Permit (Permit) and approved 2008 Quality 
Assurance Project Plan (QAPP).  A second monitoring project will be conducted under the 2013 Permit 
and an approved 2015 QAPP. 

Swamp Creek Basin 

The 24 square mile Swamp Creek basin extends from its terminus at the Sammamish River in the City of 
Kenmore to its northern headwaters in the City of Everett.  The watershed includes the Cities of Bothell, 
Brier, Everett, Lynnwood and Mountlake Terrace and unincorporated Snohomish County.  Figure 1 
shows the Swamp Creek Basin with Kenmore’s portion hatched in yellow. 

Swamp Creek is typical of Puget Sound lowland watersheds. In the gently sloping upper basin, Swamp 
Creek flows through a narrow valley which gradually broadens to a floodplain almost ¾ of a mile wide in 
the lower basin. The middle basin contains a narrow valley with steep slopes in excess of 15 percent just 
south of the I-405 and I-5 crossing. Elevation in the headwaters is approximately 520 feet, while the 
elevation at the mouth is about 20 feet above sea level. The stream gradient is flat, decreasing from 
about 50 feet per mile in the upper basin to less than 20 feet per mile near the mouth. Scriber Creek, 
Little Swamp Creek, and Martha Creek are the largest of the 19 streams tributary to Swamp Creek. 
Major lakes in the Swamp Creek watershed are Scriber Lake, Martha Lake, and Stickney Lake 
(Snohomish County SWM 1994, 2000). 

Most of Swamp Creek and its tributaries are shallow and unsuitable for full-immersion swimming 
activities. However, several noteworthy exceptions are Martha Lake, and Stickney Lake. Wallace Swamp 
Creek Park in Kenmore and Scriber Lake in Lynnwood are both large enough and deep enough for 
swimming but this activity is not encouraged by Kenmore or Lynnwood. Although public access to the 
creek is largely limited to road crossings and a few parks, Swamp Creek is fully accessible to adjacent 
landowners, their children, and in some cases their neighbors. Limited boating opportunities exist where 
Swamp Creek meets the Sammamish River. The watershed is located within the US Census Defined 
Urbanized Area; therefore, it is expected that population growth and urban development will be 
concentrated in this area. Road density is highest in the Scriber Creek subbasin (Svrjcek 2006).  

Kenmore has a population of about 20,000 and is primarily a residential community, with a small 
commercial area along State Route 522. The City is located in King County, just upstream of the 
confluence of the Sammamish River and Lake Washington. Swamp Creek flows through the middle of 
the City and joins the Sammamish River at the southernmost boundary of the city. The City comprises 
about eight percent of the Swamp Creek watershed.  It is located at the terminus of the Swamp Creek 
watershed and, consequently, all pollution generated upstream has the potential to flow through the 
City of Kenmore. 

 



Figure 1: Swamp Creek Basin Map 

 



History of Swamp Creek Bacterial Pollution 

Swamp Creek is polluted by bacterial pollution from a variety of sources throughout the watershed.  
Fecal coliform pollution is usually generated from a combination of both point and non-point sources. 
Nationally, one of the major non-point source contributions is urban stormwater runoff, which includes 
municipal stormwater discharges currently covered by National Pollutant Discharge Elimination System 
(NPDES) stormwater permits. 

Non-point water pollution most commonly results from land use related activities, such as inadequate 
agricultural practices, failing onsite septic systems, and untreated stormwater runoff that does not 
originate from municipal separate storm sewer systems (MS4s). In rural areas, stormwater may carry 
wastes from domesticated animals.  Stormwater from urban areas is more likely to carry pet wastes 
directly into nearby streams. Hobby farms are common on larger parcels within the Swamp Creek 
watershed. Urban and suburban development is continuing in the Swamp Creek watershed, increasing 
the water quality impacts from stormwater runoff. 

Snohomish County performed water quality studies in Swamp Creek in the early 1990s. One study was 
conducted above station SCLU (north of Lynnwood) and the other was done as part of a larger one-year 
urban monitoring program. The purpose of the study was to examine the quality of water coming from 
residential, mixed, or small farmland uses. Although it turned out to be difficult to clearly show the 
effect of each type of land use, none of the five locations monitored met state bacteria standards. 
Fourteen Swamp Creek sites were tested as part of the urban monitoring study - 11 out of the 14 sites 
exceeded state bacteria thresholds. Swamp Creek was included on Washington’s 1996 303(d) list 
because of numerous exceedances of fecal coliform bacteria standards, as monitored and documented 
by Ecology (Svrjcek, 2006). 

From 2000 to 2006, a consistent pattern of bacterial pollution was observed in Swamp Creek at each of 
the three long-term stations being monitored. The sites included SCLU north of Lynnwood, SCLD at the 
Kenmore/Snohomish County border and 0470 in Kenmore.  All sites exceeded state criteria for bacteria 
at all times of the year. During the dry summer months when stream flows were low, bacteria levels 
rose far beyond both the geometric mean criterion of 50 cfu/100 mL and the 90th percentile criterion 
100 cfu/100 mL. During the wetter months of the year, bacteria concentrations improved at each site 
(possibly due to dilution from increased runoff conditions), but not enough to meet state standards 
(Svrjcek, 2006). 

As a result of the bacterial pollution problem, the Department of Ecology (Ecology) developed the 
Swamp Creek Fecal Coliform Total Maximum Daily Load Detailed Implementation Plan, (Svrjcek 2006). In 
this plan, Ecology established water quality monitoring requirements for local municipalities that collect, 
treat, and convey stormwater.  Jurisdictions within the Swamp Creek basin, including Kenmore, were 
required to develop Quality Assurance Project Plans (QAPPs) to implement these TMDL requirements.  
Kenmore’s first QAPP was developed and approved in 2008 and Swamp Creek fecal coliform 
concentrations were monitored from 2009 through 2013. 

 



2009 – 2013 Swamp Creek Monitoring in Kenmore 

The 2007 Permit required monitoring of fecal coliform bacteria concentrations in Swamp Creek. During 
this Permit period, sampling results in Swamp Creek continued to exceed State water quality standards 
for Permit holders, including Kenmore (Loch 2013, Lynnwood 2011, Kibbey 2013, Gaudette 2014, Shaw 
2013).  Kenmore monitored Swamp Creek bacteria concentrations from 2009 through 2013 at five sites 
shown below in Figure 2.   

Figure 2: Kenmore Monitoring Sites 
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A total of 321 samples from the Swamp Creek basin were analyzed for fecal coliform concentrations 
between 2009 and 2013.  The monitoring program included collection of 184 samples during the “wet 
season” months of October through April and collection of 137 samples during the “dry season” months 
of May through September.  Table 1 provides fecal coliform concentration results from each sampling 
event during 2009 – 2013. 

DATE 

SWAMP 1 SWAMP 2 SWAMP 3 SWAMP 4 SWAMP 5 
Fecal Coliform 
(CFU/100mL) 

Fecal Coliform 
(CFU/100mL) 

Fecal Coliform 
(CFU/100mL) 

Fecal Coliform 
(CFU/100mL) 

Fecal Coliform 
(CFU/100mL) 

  Replicate   Replicate   Replicate   Replicate   Replicate 
1/2/2009 90   66   56   62   54   

2/23/2009 1060   47   258   72   20   
3/23/2009 2101   150   440   148   148   
4/23/2009 310   60   130   30   310   

5/8/2009 1100   130   72   18   210   
6/18/2009 78   150   230       520   
7/17/2009 240   180   350       150   
8/14/2009 1400   530   7100   4900   2700   

9/2/2009 380   220   1400   280   210   
10/2/2009 330   220   540   210   180   
11/4/2009 260   90   150   40   10   

12/11/2009 36   46   18   14   180   
1/19/2010 18   24   20   2   24   
2/18/2010 30   8   6   6   10   
3/11/2010 120   56   88   1700   250   
4/14/2010 22   32   48   2   36   
5/21/2010 110   120   100   10   140   
6/23/2010 40   5   220   20   95   

7/9/2010 38   22   42   28   6   
8/13/2010 40   25   60   5   40   
9/15/2010 94   22   220       46   

10/13/2010 140   4   110   16   6   
12/2/2010 130   8   10   2   4   

12/30/2010 190   12   2   2   16   
1/31/2010 200   14   8   2   6   

3/4/2011 470   8   20   2   86   
4/8/2011 260   58   34   2   54   
5/3/2011 440   190   120   26   200   

6/17/2011 90   40   220   15   460   
7/28/2011 180   160   80       200   
9/12/2011 380   170   75       70   

10/18/2011 580   120   210       50   
12/5/2011 580   35   70   10   15   

12/28/2011 2700   320   380   110   90   
1/31/2012 60   10   10   10   60   

3/5/2012 52   42   14   20   44   
3/27/2012 20   35   10   10   10   
4/20/2012 550 530 1200 1100 1600   340   1300   
5/16/2012 350 360 70 50 360   440 350 190   
6/27/2012 210 200 110 140 230   350   110   

8/1/2012 220 340 220 250 24       110 150 
9/6/2012 35 95 370 100 140       200   

10/15/2012 200 220 260 100 560 360     160 180 
12/20/2012 240   750   950   980   1400   
12/21/2012 320   410   80   10   50   
12/28/2012 100   160   120   10   50   

1/29/2013 60   30   340   30   60   
2/28/2013 100   110   100   40   120   
3/27/2013 84   12   140   12   24   
4/29/2013 78 80 50 58 1100 1200 14 12 50 48 
5/21/2013 490 610 150 170 870 1000 240 220 1100 760 
6/26/2013 200 240 240 190 220 150 10 10 220 190 
7/24/2013 340 290 380 440 280 300     130 160 
8/29/2013 1400 1300 1300 1300 3500 4500     4500 4000 
9/27/2013 180 100 100 90 880 810     110 50 

10/31/2013 94   26   420   62   80   
11/27/2013 140   50   20   30   80   
12/31/2013 16   32   56   140   84   

Table 1  Fecal Coliform concentrations in Swamp Creek from 2009 – 2013 



During the first year of monitoring (2009), bacterial levels in Swamp Creek and tributaries to Swamp 
Creek exceeded water quality standards.  All sites exceeded the geometric mean standard of 50 
colonies/100 ml and all samples exceeded the “not-more-than-10 percent” (90th percentile) standard of 
100 colonies/100ml.  This was the case for both the dry season (May to September) and the wet season 
(October to April) samples.  Consistent with the TMDL report, the bacteria concentrations of the dry 
weather samples exceeded the standard by a larger margin than did the samples taken during the wet 
season.   

During the second year of monitoring (2010), bacterial levels in Swamp Creek and tributaries to Swamp 
Creek continued to exceed water quality standards at some sites.  Two of the five sites exceeded the 
geometric mean standard of 50 colonies/100 ml during the dry season and one of five during the wet 
season.  Three of the five sites exceeded the “not-more-than-10 percent” (90th percentile) standard of 
100 colonies/100 ml during both the wet and dry seasons.  This was an improvement from 2009 where 
all sites exceeded water quality standards all year.   

During the third year of monitoring (2011), bacterial levels in Swamp Creek and tributaries to Swamp 
Creek continued to exceed water quality standards at some sites.  Four of the five sites exceeded the 
geometric mean standard of 50 colonies/100 ml during the dry season and two of five during the wet 
season.  Four of the five sites exceeded the “not-more-than-10 percent” (90th percentile) standard of 
100 colonies/100 ml during the dry season and three of the five during the wet season.  

During the fourth year of monitoring (2012), bacterial levels in Swamp Creek and tributaries to Swamp 
Creek continued to exceed water quality standards at some sites.  All five sites exceeded the geometric 
mean standard of 50 colonies/100 ml during the dry season and four of the five during the wet season.  
All five sites exceeded the “not-more-than-10-percent” (90th percentile) standard of 100 colonies/100 ml 
during both the dry and wet season. 

During the fifth and final year of monitoring (2013), bacterial levels in Swamp Creek and tributaries to 
Swamp Creek continued to exceed water quality standards at some sites.  Four of the five sites 
exceeded the geometric mean standard of 50 colonies/100 ml during the dry season and three of five 
during the wet season.  All five sites exceeded the “not-more-than-10-percent” (90th percentile) 
standard of 100 colonies/100ml during the dry season and two of the five during the wet season. 

Forty three replicates (a second grab sample collected immediately following the first grab sample) at 
various sites were collected in order to evaluate variability in 2012 and 2013.  Replicate sample variation 
between the first sample and the second sample had a range of 0 – 171 percent change with an average 
of 24 percent.  The lab also performed duplicate analysis on random samples (total of 36 samples from 
2009 - 2013) to determine variability within the same sample.  Duplicate variation between the first 
sample and second sample had a range of 0 – 100 percent change with an average of 24%.   

Figure 3 summarizes annual geomean and 90th percentile results collected during the wet season 
(October through April) for 2009 – 2013.  Figure 4 summarizes annual geomean and 90th percentile 
results collected during the dry season (May through September) for 2009 – 2013. 



  



  



Table 3 provides a summary of the seasonal geomean and 90th percentile results over the entire five 
year monitoring program.  Water quality standards were occasionally met depending on the season and 
site, but if all five years of data are combined and analyzed by season, then water quality standards for 
both geomean and 90th percentile values are exceeded except for the site Swamp 4 wet season 
geomean result. 

 SWAMP 1 SWAMP 2 SWAMP 3 SWAMP 4 SWAMP 5 
WET 

SEASON 
GEOMEAN 152 56 87 22 55 
90TH PERCENTILE 580 347 716 191 208 

DRY 
SEASON 

GEOMEAN 222 136 289 64 203 
90TH PERCENTILE 1051 434 2030 395 1420 

Table 3  Geomean and 90th percentile fecal coliform values calculated from 2009 - 2013 data. 

Monitoring of fecal coliform concentrations in Swamp Creek from 2009 – 2013 revealed that water 
quality standards continued to be exceeded.  Kenmore implemented several non-point source pollution 
controls within the City during this period, including: 

• Public Education and involvement 
• Management and maintenance of the City’s storm sewer system 
• Legal authorities and ordinances (i.e., pet wastes, illegal discharges, etc.) 
• Pet waste management 
• Assessment monitoring 

Next Steps – 2015 and Beyond 

Kenmore updated the Swamp Creek Fecal Coliform Bacteria TMDL QAPP as required by the 2013 Permit.  
A second monitoring project is required to begin by August 1, 2015 and monitoring is proposed at the 
same five sites as were proposed in the 2008 QAPP.  Ongoing Swamp Creek TMDL activities in Kenmore 
include: 

• Collect 12 fecal coliform samples at each site per calendar year (beginning by August 1, 2015). 
• Targeted source identification and elimination activities will be conducted in the identified high 

priority area of Muck Creek (SWAMP 4). 
• Inspect commercial animal handling areas and commercial composting facilities to ensure 

implementation of source control BMPs for bacteria. 
• Conduct public education and outreach activities to increase awareness of bacterial pollution 

problems and promote proper pet waste management behavior. 
• Install and maintain animal waste collection and/or educational stations at municipal parks and 

other Kenmore owned and operated lands reasonably expected to have substantial domestic 
animal (dog or horse) use and the potential for pollution of stormwater. 

• Illicit Discharge Detection and Elimination (IDDE)-related field screening conducted under S5.C.3 
of the Permit, which will include screening for bacteria sources in MS4 subbasins that discharge 
to Swamp Creek. 



• Submit sample data to the Environmental Information Management System (EIM) database by 
May 31 of each year (beginning in 2016). 

• Provide data summaries and narrative evaluation of the data in each annual report’s TMDL 
summary to Ecology.  
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Date: April 7, 2015 
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Altaterra Consulting, LLC 

From: Laura Ruppert, PE and Marie Phelan Amundson, EIT 

Osborn Consulting, Inc. 

Subject: Kenmore Surface Water Master Plan 

Retrofit Strategy Memorandum  

 

This memorandum documents the stormwater retrofit strategy for stormwater 
management and water quality treatment for the City of Kenmore.   

EXISTING CONDITIONS 
Osborn Consulting, Inc. (OCI) utilized the Geographic Information System (GIS) to 
conduct a review of existing conditions  within the City of Kenmore related to stormwater 
management.  The City provided OCI with GIS map layers including parcels, sensitive 
areas, zoning, impervious surfaces, basin boundaries, and stormwater pipes, channels, 
and existing treatment facilities.  Existing stormwater treatment facility drainage areas 
were also provided.  Each stormwater facility has a recorded installation year, with 
approximately 53% installed since 1998.  Thirty percent of the land is impervious, with the 
majority of land zoned for residential use.   

RETROFIT STRATEGY 
The purpose of the stormwater retrofit strategy is to provide the City with a framework for 
identifying opportunities to improve and expand upon existing stormwater treatment. To 
facilitate this, parcels were placed into one of five categories, where “old” is defined as 
prior to the 1998 design manual, and “newer” is post-1998: 

 Areas that are built-out and untreated. 

 Areas that are built-out  and have old facilities. 

 Areas that have development potential and are untreated. 

 Areas that have development potential and old facilities. 

 Areas that have newer facilities. 

 

Table 1 identifies the different stormwater retrofit strategies associated with a variety of 
existing condition scenarios.  
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Table 1:  Stormwater Retrofit Strategies 

 

Existing 
Condition 

(Re-)Development Potential 

Existing % Impervious is < 
Zoning Requirements 

Built-Out* 

Existing % Impervious is > Zoning 
Requirements 

Untreated Install new facilities 

 Regional facilities 

 Partnering opportunity 

 Rely on developers to 
provide treatment 

 Focus on treatment of 
right-of-way (ROW) 

Install new facilities 

 Focus on treatment of ROW 

 Incentivize private property 
owners to install treatment 

Old 
Treatment  

(Pre-1998) 

Retrofit old facilities 

 Modify facility size and/or 
control structure 

Install new facilities 

 Regional facilities 

 Partnering opportunity 

 Rely on developers to 
provide treatment 

 Focus on treatment of 
ROW 

Retrofit old facilities 

 Modify facility size and/or 
control structure 

Install new facilities 

 Focus on treatment of ROW 

 Incentivize private property 
owners to install treatment 

“Newer” 
Treatment  

(1998- 
current) 

No retrofit recommended - assumes adequate treatment is provided or 
that other areas should have higher priority 

*Properties may still re-develop but will not increase % impervious compared to existing 
condition. 

 

 

METHODOLOGY 
Potential area-specific retrofit opportunities were identified through a GIS analysis of 
existing data using the following steps: 

1. Create a development GIS layer that shows parcels that can or cannot be 
developed in the future, based on current zoning. 

2. Modify the existing stormwater facility GIS  layer to include general categories of 
installation year. 

3. Combine the development and existing stormwater facility GIS layers to evaluate 
the existing condition scenarios described in Table 1. 
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The process is described below. 

 

Development 

A “Development” layer was created to display parcels that are built-out or have 
development potential based on current zoning.  The parcel GIS layer was modified with 
the addition of a “Development” field with the two choices of “Can Be Developed” and 
“Cannot Be Developed,” according to current zoning. 

OCI queried impervious surfaces and zoning categories.  Impervious surfaces queried 
include rooflines, driveways, parking lots, patios/concrete pads, railroad yards, and 
walkways/sidewalks; ROW associated with roadways was not included in the query as 
ROW is not included in the zoning categories.  The sum of the existing impervious area 
within each zoning category was divided by the total area of the zoning category to 
determine the average percent impervious.  The average percent impervious was applied 
to each parcel within that zoning category.  The City of Kenmore Zoning Code (Title 18) 
documents the maximum percent impervious allowable for each zoning category.  OCI 
compared the average percent impervious calculated to the maximum allowable by the 
applicable zoning category to assess if there was potential for increased percent 
impervious.  Parcels which did not meet the maximum allowable percent impervious were 
categorized as “Can Be Developed,” while parcels which met or exceeded the maximum 
allowable were categorized as “Cannot Be Developed.” 

Several parcel-specific edits were made to the “Cannot Be Developed” parcels because of 
other conditions that would warrant them undevelopable, including the following:  

 GIS information provided by the City for sensitive areas was used to identify areas 
where no future development will be allowed.  These areas included wetlands, 
floodplains, and streams.  Any parcel within a 150-foot buffer (which is the 
maximum width for wetlands and streams as shown in Chapter 18.55 Critical 
Areas of the Kenmore City Code) of these sensitive areas was removed from the 
query for development potential parcels and labeled “Cannot Be Developed.”   

 Parcels in some zoning categories were also removed, including parks, golf 
courses, and public or semi-public areas.  OCI assumed  these dedicated zoning 
areas would remain relatively unchanged in the future.  These parcels were 
labeled “Cannot Be Developed.” 

 

The parcels remaining in the development potential query were labeled “Can Be 
Developed.”  A few flaws should be noted in this strategy. 

1. Existing residential neighborhoods may not be utilizing the maximum lot 
impervious surface allowed in the zoning code, but are not likely to develop on a 
large scale. 

2. Downtown Kenmore already meets the maximum impervious surface coverage for 
existing zoning categories, but also has parking lots, staging areas, trailer parks, 
etc. which could still be redeveloped. 

 

See Figure 1 for a map of the “Development” layer.  
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Facility Drainage Areas 

The City of Kenmore provided a GIS shapefile with stormwater treatment facility structures 
and their corresponding drainage areas named “Facility Drainage Areas.”  OCI updated 
the existing shapefile to include an attribute for installation year,  which was noted in the 
existing facility ID provided in GIS by the City.  Only public facilities were considered for 
retrofit as privately owned facilities must be maintained by the owner.  To determine which 
facilities lie in the “old facilities” class, OCI grouped the facilities by their installation date.  
Installation years were broken into the following groups: 

 <1998 

 1998-2008 

 2009-2016 

 >2016 

 

These year ranges were chosen to generally correspond with Department of Ecology 
Manual updates.  A new manual update will be released in 2016, which will apply to future 
retrofit analyses. However, for the current analysis, only the first three categories are 
considered.  This analysis considers “old” to be pre-1998 installation.  See Figure 2 for a 
map of the “Facility Drainage Areas” layer. 

 

Retrofit Potential 

A “Retrofit Potential” layer was also copied from the parcel shapefile, and joined with the 
“Development” layer and the “Facility Drainage Areas” shapefiles.  By querying the 
“Development” and “Facility Drainage Areas” layers, OCI overlapped those parcels that 
met the conditions of interest with regard to retrofit potential as described below: 

 “Cannot Be Developed” and non-treated parcels were labeled Built-Out & 
Untreated;  

 “Cannot Be Developed” and “Facility Drainage Areas” prior to 1998 were labeled 
Built-Out & Old Facilities;  

 “Can Be Developed” and non-treated parcels were labeled Dev Potential & 
Untreated; and 

 “Can Be Developed” and “Facility Drainage Areas” prior to 1998 were labeled Dev 
Potential & Old Facilities.   

 

All other parcels were labeled “Newer Treated” and are not recommended for retrofit.  See 
Figure 3 for a map of the “Retrofit Potential” layer. 
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Figure 1: Development Layer  
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Figure 2: Facility Drainage Areas Layer 
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Figure 3: Retrofit Potential Layer 
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RETROFIT ANALYSIS 

Using the layers developed above, it is possible to determine areas suitable for retrofit or 
installation of a new facility as described in Table 1.  By reviewing ponds, vaults, and 
swales within the “Built Out & Old Facilities” and “Dev. Potential & Old Facilities” parcels, 
the City will be able to identify retrofit possibilities.  The “Built Out & Untreated” and “Dev 
Potential & Untreated” parcels have the potential for new facilities.  The City would need 
to provide treatment facilities for the “Built Out & Untreated” areas because existing 
developments are not required to install treatment facilities.  “Dev Potential” parcels (a 
parcel which has not met or exceeded the maximum impervious area for the zoning 
designation), upon development or redevelopment, will require the developer to install 
facilities to meet current stormwater regulations..  Retrofit projects are typically less 
expensive and invasive than installing a new facility.  Therefore, it is recommended that 
the City review the “Built Out” locations for potential retrofit projects, beginning with the old 
facilities before moving on to untreated locations requiring new facilities. 

As an initial assessment, OCI focused on facilities located within the ROW or on City-
owned properties adjacent to the “Old Facilities” parcels.  Facilities within these parcels 
were analyzed for space and functionality of a retrofit project.  Several meetings were 
conducted with the City to discuss problem areas, proposed development areas, and 
known capital improvement projects (CIPs).  Six potential retrofit projects were developed 
with City input using the above process.  These projects are outlined below in Table 2, 
and numbered on Figure 3 above.  The projects are preliminary examples of potential 
retrofit solutions within the City of Kenmore.  As areas are developed or redeveloped, the 
City should reevaluate parcels using the process outlined in this report to develop and 
prioritize new projects as needed. 

 

Table 2:  Stormwater Retrofit Projects 

Project Number Project Name Retrofit Potential 

1 Muck Creek Duck Pond Built Out & Old Facilities 

2 Sammamish River Vaults Built Out & Old Facilities 

3 Inglewood Place Detention Pond Built Out & Old Facilities 

4 Bixby Knoll Pond 1 Dev Potential & Old Facilities 

5 Bixby Knoll Pond 2 Dev Potential & Old Facilities 

6 Northlake Heights Detention Pipes Dev Potential & Old Facilities 
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1) Muck Creek Duck Pond 

An existing pond on private property at 18810 71st Ave. NE serves as a duck pond (see 
Figure 4).  The pond has filled with sediment and does not provide flow control.  The pond 
may, however, provide water quality benefits.  Potential retrofit options include converting 
the duck pond to a stormwater facility by dredging the pond to provide additional dead 
storage or adding a control structure to establish live storage. 

 

 
 

Figure 4: Muck Creek Duck Pond 
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2) Sammamish River Vaults 

Two existing vaults adjacent to the Sammamish River at NE 170th Street and NE 169th 
Place collect sediment from stormwater runoff that is routed to these facilities and require 
annual cleaning (see Figure 5). One vault is 6.5-feet by 12-feet, while the other is 6.5-feet 
by 10-feet. Inlet and outlet pipes are 30-inch diameter concrete pipes. The vaults were 
installed in 1990 and are likely undersized to meet current stormwater regulations.  
Replacing and upsizing the vaults, as well as replacing the 30-inch CMP pipes will provide 
increased storage capacity to improve water quality by allowing additional time for 
pollutants to settle. 

 

 
 

Figure 5: Sammamish River Vaults 
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3) Inglewood Place Detention Pond 

An existing detention pond was installed in 1988 (see Figure 6).  The pond has an 
existing surface area of approximately 850 square feet, and is designed to treat runoff 
from NE 168th St.  The pond outfalls to a piped conveyance system that flows to Juanita 
Drive NE, then to the Sammamish River.  While the parcel is not large enough to 
extensively increase pond size, there is an opportunity to add  water quality features, such 
as wetland vegetation or bio-filtration elements along NE 168th Street. 

 

 
 

Figure 6: Inglewood Place Detention Pond 
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4) Bixby Knoll Pond 1 

The Bixby Knoll Stormwater Pond 1 is located on 72nd Place NE, just west of NE 150th 
Street (see Figure 7 for a photo of the pond exit).  The pond was installed in 1977 and 
receives runoff from NE 150th Street and 73rd Avenue NE.  The pond does not have a 
control structure, however a structure could be installed at the outlet to provide additional 
detention. 

 

 
 

Figure 7: Bixby Knoll Stormwater Pond 1 
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5) Bixby Knoll Pond 2 

The Bixby Knoll Stormwater Pond 2 is located at the corner of 72nd Place NE and NE 149th 
Place (see Figure 8 for a photo of the pond outlet).  The pond was installed in 1977 and 
receives runoff from NE 149th Place, NE 148th Place, and 72nd Place NE.  No control 
structure is currently in place, however, a control structure could be installed at the outlet 
to provide additional detention.  Water quality structures can be installed along 72nd Place 
NE to provide water quality treatment before runoff enters the pond. 

 

 
 

Figure 8: Bixby Knoll Stormwater Pond 2 

 



Page - 14 - of 14 

 

6) Northlake Heights Detention Pipes 

Two 60-inch CMP detention pipes installed in 1978 are located at 66th Avenue NE and NE 
185th Street (see Figure 9).  A Department of Ecology grant-funded Low Impact 
Development (LID) project is currently being designed for the Northlake Heights Basin, 
which includes the detention pipes.  The LID project may include detention pipe 
replacement as part of the project.  Updated pipes and structures will provide flow control 
and contribute to water quality improvements proposed along NE 185th Street. 

 

 
 

Figure 9: Detention Pipes along NE 185th Street 
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Project: Tributary 0056 Erosion and Stream Repair ID: SW-08 

Location: 61st Avenue NE and NE 190th Street Basin: Tributary 0056 

Project 
Type: 

Water Quality       Fish Passage       Flow Control 
Erosion       Drainage       Flooding Preliminary 

Project Cost: 
$1,111,000 

Problem: Stream channel and sidewalk erosion 
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Tributary 0056 flows from north to south along the east side 61st Avenue NE. There 
are three problems where Tributary 0056 crosses NE 190th Street:  
1. Stream channel bank erosion along a 155-LF section of rock wall has resulted 

in failed sections where rocks have fallen into the channel. The full extent of 
the damage is unclear.  

2. Rock wall headwalls are at the inlet and outlet of the culvert and protect  
61st Avenue NE from stream flow. Stream flows have eroded the existing slope 
and rock headwall north of NE 190th Street, resulting in an unstable headwall. 
Stream flows have been observed bypassing the culvert. It is unknown where 
the piping water goes.   

3. Runoff from NE 190th Street concentrates at the northeast side of the street 
where the sidewalk transitions to gravel, causing the sidewalk to be 
undermined. 

This project was identified by the City in 2013. A surface water field investigation 
report and recommendations were prepared by consultants in February 2013. 
The preferred solutions include: 
1. Conducting a geotechnical and structural evaluation of 155-LF of rock wall to 

determine stabilization measures necessary to protect 61st Avenue NE. If rock 
wall improvements are needed, stream improvements will likely be required for 
mitigation associated with stabilization of the rock wall and will also serve to 
redirect flow away from the stream bank.  

2. Replacing the upstream culvert headwall with a concrete headwall in 
accordance with recommendations in the February 2013 surface water field 
investigation report. 

3. Installing an asphalt berm along NE 190th Street from the existing curb to the 
edge of the first driveway to direct runoff to the stormwater system on 61st 
Avenue NE rather than the stream. This solution also involves filling the void 
under the existing sidewalk with grout or concrete. 

Project benefits include protection of existing infrastructure (sidewalk and roadway) 
and improved stream habitat. 

 
 
 
 
 
 
 
 

 
 
Rocks from wall that fell into the stream 

 

 
 
 
 
 
 
 
 
 

Undercut sidewalk at NE 190th Street 
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1 & 2.  Conduct geotechnical and structural evaluations to determine the full extent of rock wall repair and mitigation necessary to 
protect existing infrastructure.   

• The cost estimate assumes the entire 155-LF section of wall will need to be repaired. Geotechnical and structural 
evaluation will determine the actual amount of wall repair needed.  

• Wall repairs below the stream’s ordinary high water mark will likely require stream restoration mitigation, along the entire 
155 LF.  Stream restoration will include a modified channel cross-section that includes a floodplain bench, removal of 
invasive plant species, and installation of large woody debris and riparian planting.  

• Resource agencies may encourage replacing the existing culvert with a wider, fish-passable culvert if headwall repairs 
are proposed. The cost estimate below assumes both headwalls are repaired and a new culvert is installed. 

• The design schedule for stream restoration shall account for time to obtain temporary or permanent easements and in-
water work permits from WDFW and USACE.  

3.  The preferred solution for the undermined sidewalk is to install an asphalt berm along the north side of NE 190th Street and fill 
in the damaged portion of the sidewalk with grout or concrete. A loss of parking will occur. This work is within the City ROW 
and above the stream’s ordinary high water mark, so the solution can be designed and constructed faster than the in-water 
work described above.  
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 • Bundle all improvements with work below the ordinary high water mark as one project with one set of permit documents.   

• Remove vegetation, with the exception of trees. If tree removal is necessary, a tree removal permit will be required. 
Environmental permitting will include a SEPA checklist, WDFW HPA, USACE permits, and Tribe coordination. 

• Temporary construction easements may be needed for in-stream work along 61st Avenue NE. Acquiring permanent easements 
will allow more flexibility in stream restoration design.  



 

  



Planning-level Cost Estimate 

 

Asphalt Berm 
Item Unit Unit Cost Quantity Cost

Water Pollution/Erosion Control % 5% $75 

SPCC Plan LS $500 0 $0 

Traffic Control % 7% $100 

Clearing & Grubbing SY $5 20 $100 

Extruded Curb LF $15 81 $1,215 

$1,490 

10% $149 

9.5% $142 

50% $745 

$2,526 

10% $253 

20% $505 

20% $505 

$0 

Land acquisition and easements SF $5 0 $0 

$3,800 

$5,000 

Rock Wall and Stream work

Item Unit Unit Cost Quantity Cost

Water Pollution/Erosion Control % 5% $21,000 

SPCC Plan LS $500 1 $500 

Traffic Control % 7% $29,000 

Rock wall repair (along 61st Ave NE) LF $1,000 155 $155,000 

Temporary Stream Bypass LS $24,000 1 $24,000 

Stream restoration LF $460 155 $71,300 

New Concrete Headwall EA $50,000 2 $100,000 

HMA CL 1/2 IN PG 64-22 TON $200 10 $2,000 

Fish Passage Culvert (83-In. X 53-In.) LF $700 30 $21,000 

$423,800 

10% $42,380 

9.5% $40,261 

50% $211,900 

$718,341 

10% $71,834 

20% $143,668 

20% $143,668 

$15,000 

Land acquisition and easements SF $5 1,860 $9,300 

$1,101,900 

Combined Total 1,111,000.00$  

Administration and engineering design

Subtotal

Contractor overhead, profit, and mobilization

Washington State Sales Tax

Construction Contingency

Subtotal Construction Costs

City Staff Time

Design Contingency

Geotechnical/Structural Analysis

Administration and engineering design

Permitting

Total Rock Wall and Stream Work Cost

Permitting

Total Berm Cost

Subtotal

Contractor overhead, profit, and mobilization

Washington State Sales Tax

Construction Contingency

Subtotal Construction Costs

City Staff Time

Design Contingency



Project: Little Swamp Creek Flooding  ID: SW-17 

Location: 80th Avenue NE – Between NE 200th Street and  
NE 193rd Place Basin: Little Swamp Creek 

Project Type: 
Water Quality       Fish Passage       Flow 

Control 
Erosion       Drainage       Flooding 

Preliminary 
Project Cost: $1,264,400 

Problem: Stream flooding roadway   
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Little Swamp Creek flows from north to south along 80th Avenue 
NE and crosses from the east side to the west side of the street 
just south of NE 198th Street. The project site is located between 
NE 200th Street and NE 193rd Place. There are two problems at 
this location: 

1. A channel on the west side of 80th Avenue NE overflows 
the culverts at NE 200th Street and NE 198th Street, 
causing roadway flooding. Culvert inlet capacity and 
debris clogs are the assumed problems.  

2. Little Swamp Creek overtops multiple road and driveway 
culverts, flooding both public ROW and private 
properties between NE 198th Street and NE 193rd Place. 

The City of Kenmore has begun to obtain additional ROW along 
the west side of 80th Avenue NE and will continue to do so as 
properties develop. The additional ROW allows room to modify 
the Little Swamp Creek cross section and alignment. 

Solutions to the problems include: 
1. Installing a trash rack/debris barrier at the NE 200th 

Street culvert inlet to prevent debris clogs and maintain 
inlet capacity. Mowing vegetation along the Type 4 
stream banks to maintain channel conveyance capacity.  

2. Removing 1 culvert and replacing 3 undersized culverts 
with larger, fish-passable culverts. Modifying the Little 
Swamp Creek cross section to include a floodplain 
bench. Installing riparian plantings and floodplain bench.  
Allowing channel to meander within the extended ROW.  

Project benefits include flood reduction and improved stream 
habitat.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Existing stream channel along  
80th Avenue NE 
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 Solutions for flooding at Type 4 stream (indicated with red in the figure below): 

• Install a trash rack/debris barrier at the NE 200th Street culvert inlet to capture debris and prevent downstream 
system clogging. This solution assumes debris clogs reduce inlet capacity.   

• Verify conveyance capacity of the existing culverts (NE 200th Street and NE 198th Street).  

Solutions for flooding in Little Swamp Creek (indicated with yellow in the figure below): 

• Modify the Little Swamp Creek cross section to include the floodplain. Move the thalweg away from 80th Avenue 
NE and allow the stream to meander and fully utilize the newly obtained ROW. 

• Remove 1 unnecessary culvert (verify with property owner that field access is no longer needed).   

• Replace 3 existing undersized culverts with fish-passable culverts. 

• Widen the floodplain at the 90-degree bend in Little Swamp Creek downstream of NE 195th Street. Install large 
woody debris on the outside of the turn and install rocks to help facilitate the sharp turn. 
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 • Environmental permitting will include a SEPA checklist, WDFW HPA, and USACE permits. 

• ROW acquisition will need to be completed before Little Swamp Creek stream restoration can commence. 

• Downstream analyses and coordination with downstream projects (e.g., the 192nd Culvert Options Analysis) will 
need to be conducted to ensure properties are not adversely affected, and the downstream culvert replacement 
project at NE 192nd Street is not impacted. The new channel will have increased roughness and floodplain, which 
will help to reduce stream velocity. The detention effect of the undersized culverts is assumed to be minimal as 
floodwater overtopped the culverts and remained in the creek.  

• Temporary stream bypass and fish exclusion should be used during construction. 

• Traffic control will be needed. 

 



Cost Estimate 

 
 

Item Unit Unit Cost Quantity Cost

Water Pollution/Erosion Control % 5% $17,000 

SPCC Plan LS $500 1 $500 

Traffic Control % 5% $17,000 

Clearing & Grubbing SY $5 1700 $8,500 

Excavation Incl. Haul CY $35 840 $29,400 

Cement Conc. Sidewalk SY 52 333.333333 $17,333 

Temporary Stream Bypass LS $24,000 1 $24,000 

Trash Rack / Debris Barrier EA $1,000 1 $1,000 

HMA CL 1/2 IN PG 64-22 TON $200 30 $6,000 

Fish Passage Culvert (83-In. X 53-In.) LF $700 120 $84,000 

Streambed Gravel CY $50 280 $14,000 

Large Woody Debris EA $1,200 55 $66,000 

Planting and Bioengineered Restoration SY $40 1700 $68,000 

$352,733 

10% $35,273 

9.5% $33,510 

50% $176,367 

$597,883 

10% $59,788 

20% $119,577 

20% $119,577 

$15,000 

ROW acquisition contingency $352,500 

$1,264,400 

Permitting

Total Project Cost

Subtotal

Contractor overhead, profit, and mobilization

Washington State Sales Tax

Construction Contingency

Subtotal Construction Costs

Administration and engineering design

City Staff Time

Design Contingency



Project: Little Swamp Creek Culvert Replacement at NE 192nd Street ID: SW-19 

Location: NE 192nd Street –  West of 80th Avenue NE Basin: Little Swamp Creek 

Project 
Type: 

Water Quality       Fish Passage       Flow 
Control 

Erosion       Drainage       Flooding 
Preliminary 
Project Cost: 

$395,000 

Problem: Flooding at low point in road  
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Flooding occurs at the NE 192nd Street culvert carrying Little 
Swamp Creek at the low point in the road. Based on modeling 
results, the road floods at the 25-year event because the 
culvert is undersized. Modeling showed flooding to be as high 
as 1 foot on the roadway. This is the depth at which most cars 
and sport utility vehicles can float. 

This project was identified by the City in 2006.  

OCI was contracted in 2014 to develop the 192nd Culvert Final 
Options Analysis Report (OCI 2014). Several options were 
considered: high-flow bypass, existing culvert replacement 
with a fish-passable culvert, a street elevation increase, and a 
no-build alternative.  

The preferred solution is to replace the existing culvert with a 
12-foot by 3-foot fish-passable culvert. 

Project benefits include flood reduction and improved fish 
passage. 

Additional modeling or analysis may be needed to determine 
impacts to downstream Swamp Creek. 

 
 
 
 
 
 
 
 
 

Culvert at NE 192nd Street  
(downstream side) 
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The preferred solution is installation of a 12-foot by 3-foot box culvert in place of the existing culvert. This size 
conveys the 100-year event without flooding or overtopping. 
Other solutions considered: 

• High-flow bypass 
o A 24-inch bypass culvert was considered in conjunction with a riser structure, which would convey 

flows in the 25-year event and higher. 
o This option will likely not be approved by WDFW because it does not meet code requirements for 

culvert depth. 

• 1-foot road elevation increase 
o This option is not feasible because the water levels rise more than 5 feet during large storm 

events. 

• No-build 
o This option would allow continued flooding and debris blockage of the culvert.  
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• Environmental permitting will require a SEPA checklist, WDFW HPA, and USACE permits. 

• A geomorphologic assessment is recommended. 

• A downstream analysis should be conducted to evaluate how or if downstream infrastructure or properties 
could be affected by improvements. 

• Temporary stream bypass and fish exclusion should be used during construction. 

• Coordination with the upstream Little Swamp Creek Flooding CIP (included in the SWMP as CIP #7) will 
need to be conducted to ensure upstream project is not adversely affected (no modeling or analysis has 
been performed to determine impacts of the preferred solution to the upstream or downstream system). 

• Traffic control will be needed. 

• Cost estimate is from the options analysis report discussed in the narrative above, with the addition of a 
geomorphologic analysis. 

 



 
Cost Estimate 

Item Unit Unit Cost Quantity Cost 
Mobilization LS  1 $13,275.10 

Force Account LS $25,000 1 $25,000.00 

Traffic Control LS $30,000 1 $30,000.00 

Temporary Erosion and Sediment Control LS 10% 1 $14,090.10 

Removing Asphalt Conc. Pavement SY $20 342 $6,844.00 

Removing 36-inch culvert LF $17 41 $697.00 

12 WF x 40 LF x DF Box Culvert LF $1,100 40 $44,000.00 

Structural Fill (Beneath culvert) CY $65 60 $3,900.00 

Installation Box Culvert LS $44,000 1 $44,000.00 

Replace Water Main LF $110 50 $5,500.00 

Reroute Fiber Optic Duct Bank LS $5,000 1 $5,000.00 

Crushed surfacing base course TON $50 106 $5,275.00 

HMA CL ½ IN PG 64-22 TON $150 117 $17,535.00 

Structure Excavation Class B Incl. Haul CY $50 163 $8,150.00 

Subtotal $223,266.20 

Washington State Sales Tax 9.5% $21,210.29 

Subtotal Construction Line Item (+ tax)  $244,476.49 

Easement Acquisition  $0.00 

Engineering Design 40% $89,306.48 

Permitting 15% $33,489.93 

Construction Management 10% $22,326.62 

Geomorphologist  $5,000 

Soft Cost Subtotal  $150,123.03 

Total Project Cost  $395,000.00 

 



Project: Small Works Projects  ID: SW-20 

Location:  

20-1: 61st Ave NE and NE 187th St. 
20-2: 64th Ave NE and NE 198th St. 
20-3: NE 182nd St. and 68th Ave NE 
20-4: NE 175th St., south of SR-522 
20-5: 61st Ave NE, south of NE 190th St. 
20-6: NE 185th St. and 61st Ave NE 
20-7: Connecting 60th Pl NE & 61st Ave NE 

Basin: 

Tributary 0056, 
Swamp Creek, 
and 
Muck Creek 

Project 
Type: 

Water Quality       Fish Passage       Flow Control 
Erosion       Drainage       Flooding 

Preliminary Project 
Cost: $50,000 per year 

Problem: Erosion and drainage problems at various locations   
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The annual small works projects will consist of an evolving list of 
projects.  Several currently identified problem areas are included in 
this CIP as an example. New problem areas will be identified each 
year. 
 
Seven locations (shown on the overview map on the next page) in 
Kenmore have erosion or drainage problems with solutions that City 
staff are capable of designing and constructing without outside 
assistance.  
 
Three locations (numbers 1, 5, and 6) have issues with half pipes 
leading from private property to Tributary 0056. The half pipes are 
broken or deteriorating and causing erosion problems in the stream. A 
fourth location (number 7) with a deteriorating half pipe is impacting 
the City right-of-way by depositing debris onto the roadway. 
 
Location number 2 is experiencing groundwater seepage issues 
resulting in surface water flow down the steep street. Flooding and icy 
roads are a concern in this area. (Note: photo at the right was taken 
during a period with no rainfall.) A private drive to the east of this 
location is experiencing similar issues. 
 
At NE 182nd St. and 68th Ave NE (number 3), topography along NE 
182ND St. conveys surface water northward onto private property, 
which is located in an enclosed depression. 
 
Just south of SR-522 at NE 175th Street (number 4), a diversion 
structure has poor access and requires frequent maintenance. 
Maintenance crews have trouble with the gate, ladder, and fence. The 
diversion procedure also requires some modifications to improve 
functionality of the structure. 
 
Potential solutions and benefits for each type of project are outlined in 
the following pages. 
 
The annual budget for these types of projects is $50,000 per year.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Half pipe at location number 23. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Groundwater flows at location number 10. 

2015-2020 Surface Water Capital Improvement Program 
SW-20 
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Project: Half Pipe Projects  ID: SW-20 (1,5,6,7) 

Location: 

20-1: 61st Ave NE and NE 187th St. 
20-5: 61st Ave NE, south of NE 190th St. 
20-6: NE 185th St. and 61st Ave NE 
20-7: Connecting 60th Pl NE & 61st Ave NE 

Basin: Tributary 0056 

Project 
Type: 

Water Quality       Fish Passage       Flow Control 
Erosion       Drainage       Flooding 

Preliminary Project 
Cost: N/A 

Problem: Erosion and deteriorating half pipes   
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Three locations (numbers 1, 5, and 6) have issues with half pipes 
leading from private property to Tributary 0056. The half pipes are 
broken or deteriorating and causing erosion problems. A fourth 
location (number 7) with a deteriorating half pipe is impacting the 
City right-of-way by depositing debris onto the roadway. 
 
These projects were identified by the City in 2013 during a field walk 
of Tributary 0056. 
 
The preferred solution to resolve the issue of deteriorating half pipes 
is to replace the existing half pipes with new tightline pipes. Outfalls 
to Tributary 0056 shall be placed above the ordinary high water mark 
with energy dissipation to minimize erosion. Existing erosion damage 
shall be repaired to match the surrounding ground cover. 
 
The existing half pipe between 60th Pl. NE and 61st Ave NE (number 
7) is not within an easement.  The proposed pipe shall be re-aligned 
through existing right-of-way or easement, establish a new easement 
or require the property owner to repair the system.  The proposed 
pipe connects to the existing storm drainage system.  
 
Project benefits include reduced erosion in and adjacent to Tributary 
0056 and reduced debris deposition and flooding within the right-of-
way.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tributary 0056. 
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Preferred Solutions: 

• Location numbers 1, 5, and 6: 
o Replace existing half pipe with 12-inch PVC or HDPE tightline. 
o Pipe anchors may be needed to ensure pipe does not move. 

• Location number 7: 
o Establish a permanent easement for the tightline alignment. 
o Replace existing system with 12-inch PVC or HDPE tightline. 
o Pipe anchors may be needed to ensure pipe does not move. 
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• Proposed pipe sizes are based on the sizes of surrounding pipes. No analysis was conducted to verify conveyance 

capacity. 
• Field visits should be conducted to assess if additional inlets should be added. 
• Vegetation removal is necessary, but removing trees shall be avoided. If tree removal becomes necessary, a tree 

removal permit is required. 
• Protect existing roadway, sidewalks, and property. Restore disturbed areas to original condition. 
• Environmental permitting including SEPA checklist and WDFW HPA. 
• Temporary construction easements may be needed for half pipe replacement on private property. 
• In-stream work should be minimized. 
• Traffic control may be needed. 

 

 

2015-2020 Surface Water Capital Improvement Program 
SW-20 



Project: Groundwater Seepage  ID: SW-20 (2) 

Location: 20-2: 64th Ave NE and NE 198th St. Basin: Swamp Creek 

Project 
Type: 

Water Quality       Fish Passage       Flow Control 
Erosion       Drainage       Flooding 

Preliminary Project 
Cost: N/A 

Problem: Groundwater seepage causing flooding   
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Location number 2, in the cul-de-sac of 64th Ave NE, is experiencing 
groundwater seepage issues, which send flow down the steeply sloped 
street. Flooding on private property and icy roads are a concern in this 
area.  
 
This project was identified by the City in 2013 from complaints 
submitted by residents in the cul-de-sac. 
 
The preferred solution for this project is to capture and convey the 
groundwater flow before it reaches the surface. One inlet is proposed 
to be installed in the grassy area between the driveways for 19704 
64th Ave NE and 19712 64th Ave NE. A second inlet is proposed to be 
installed on the property of 19722 64th Ave NE, which is shown in the 
photo on the right side of this page. A series of pipes should lead 
from these inlets to the existing catch basin at NE 198th St. 
 
Project benefits include reduced flooding and hazardous conditions 
on 64th Ave NE.  
 
A similar issue is occurring at 64th Pl NE, a private drive to the east of 
64th Ave NE. The City is not responsible for alleviating flooding on 
that roadway. However, this CIP design would work for this issue as 
well, should the residents wish to resolve the problem. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Groundwater seepage at 19722 64th Ave NE 

(looking north toward NE 198th St.). 
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Preferred Solution: 

• Install two catch basins along 64th Ave NE at the locations mentioned in the narrative.  Inlets shall be placed 
within the right of way where they can collect surface water from the yards.  

• Install 12-inch PVC storm drain pipe connecting the proposed catch basins to the existing storm drain system at 
64th Ave NE and NE 198th St. (CB 2627) 

o If additional groundwater collection is desired, PVC storm drain pipe may be replaced with an 
interceptor trench comprised of:  perforated pipe in a gravel backfill trench wrapped in a non-woven 
geotextile fabric.  Perform additional analysis to estimate the amount of groundwater that may be 
collected and verify the conveyance capacity of the downstream system prior to implementing this 
solution.   
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• Coordinate with adjacent properties mentioned in the narrative. 
• All work will be performed within the right-of-way. Should any work be required on private property, temporary 

construction easements will be needed. 
• Roadway and properties (including lawns, driveways, etc.) should be restored to original condition following 

construction.  
• The 12-inch pipe diameter was assumed based on other pipes in the region. No analysis was conducted to determine 

the size required to convey the groundwater. 

 

 

2015-2020 Surface Water Capital Improvement Program 
SW-20 



Project: Stormwater Infrastructure Installation ID: SW-20 (3) 

Location: 20-3: NE 182nd St. and 68th Ave NE 
 Basin: Muck Creek 

Project 
Type: 

Water Quality       Fish Passage       Flow Control 
Erosion       Drainage       Flooding 

Preliminary Project 
Cost: N/A 

Problem: Runoff from ROW flooding private property   
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At NE 182nd St. and 68th Ave NE (location 15), runoff from the City 
right-of-way is flooding private property due to a lack of conveyance 
system. Drainage issue complaints have been filed at James G. 
Murphy Co. No other sites have reported issues, but may be 
experiencing flooding as well. 
 
An recent City project constructed intersection improvements at NE 
182nd St. and 68th Ave. NE in 2014. A stub out for a new system at the 
northeast corner (CB1839) may have been included with this work (to 
be confirmed by the City). 
 
This project was identified by the City after complaints from the 
James G. Murphy Co. were filed. 
 
The preferred solution includes adding a collection and conveyance 
system along NE 182nd St. in conjunction with the proposed 
intersection improvements. The City shall provide stub outs for 
businesses along NE 182nd St. 
 
 Project benefits include alleviating flooding on nearby properties. By 
combining the conveyance installation with improvements along NE 
182nd, the City is saving money, resources, and time. 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NE 182nd St. and 68th Ave NE., James G. 
Murphy Co. to the northwest. 
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Preferred Solution: 

• Install conveyance system connecting existing catch basins on north side of NE 182nd St. 
o Install two 12-inch pipes and one catch basin type 1 between existing catch basins CB0948 and 

CB1839. 
• Install conveyance system on the south side of NE 182nd St. 

o Install three 12-inch pipes and two catch basins type 1 between existing catch basins CB0949 and 
CB1840. 

C
on

si
de

ra
tio

ns
 fo

r 
Im

pl
em

en
ta

tio
n 

 
• No analysis has been conducted to size the conveyance system. Proposed sizes and types are assumed based on 

surrounding systems. 
• All work should be within the City right-of-way. 
• Coordinate with intersection improvement designers for construction. 
• Traffic control is assumed to be part of the intersection improvement project. 

 

 

CB0948 

CB0949 

CB1839 

CB1840 

2015-2020 Surface Water Capital Improvement Program 
SW-20 



Project: Diversion Structure Improvement  ID: SW-20 (4) 

Location: 20-4: NE 175th St., south of SR-522 Basin: Tributary 0056 
 

Project 
Type: 

Water Quality       Fish Passage       Flow Control 
Erosion       Drainage       Flooding 

Preliminary Project 
Cost: N/A 

Problem: Poor access and frequent maintenance issues   
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South of SR-522 at NE 175th St (location 4), a diversion structure has 
poor access and requires frequent maintenance. Maintenance crews 
have trouble with the gate, ladder, and fence. The diversion procedure 
also requires some improvements. 
 
This project was identified by City maintenance crews in 2013. 
 
Potential solutions include replacing the old and rusted flap gate, 
replacing the aging ladder, improving maintenance crew access, and 
developing an enhanced diversion procedure. Better access may 
include coordinating with King Co. on creating easier access to the 
diversion structure (i.e. a gate or opening in the fence with limited 
access). 
 
Project benefits include easier maintenance for City crews, improved 
functionality of the diversion structure, improved safety for the 
maintenance crews, and prolonged life of the culverts in the area. 
 
 
 

 
 
 
 
 
 
 
 

Diversion structure at Burke-Gilman Trail 
at NE 175th St., looking east. 
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Potential Solutions: 

• Replace the existing flap gate. 
• Replace the existing ladder with a new, more accessible ladder. 
• Improve access to the diversion structure. 
• Improve the diversion procedure.  This may include adding a storage building that houses diversion materials (i.e. 

sand bags or a bladder dam on site. 
• Update the O&M Manual to include the improvements.  
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• Coordinate with King Co. for any improvements to the fence. 
• Environmental permitting may be required. 
• The tree adjacent to the diversion structure shall not be affected by the project. 
• Protect existing trail and roadway. 
• Traffic control may be needed. 

 

2015-2020 Surface Water Capital Improvement Program 
SW-20 



Project: 61st Avenue NE Ground Penetrating Radar Evaluation and Preliminary Design ID: SW-21 

Location: 61st Ave NE  and NE 190th Street 
 

Basin: Tributary 0056 

Project 
Type: 

Water Quality       Fish Passage       Flow Control 
Erosion       Drainage       Flooding 

Preliminary 
Project Cost: $100,000 

Problem: Stream eroding near roadway  
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Tributary 0056 flows from north to south along the east side 61st Ave NE.  There are 
three problems where Tributary 0056 crosses NE 190th St.:  

1. Stream channel bank erosion along a 155-LF section of rock wall has resulted in 
failed sections where rocks have fallen into the channel.  The full extent of the 
damage is unclear.  

2. Rock wall headwalls are at the inlet and outlet of the culvert and protect 61st Ave 
NE from stream flow. Stream flows have eroded the existing slope and rock 
headwall north of NE 190th St. resulting in an unstable headwall. Stream flows 
have been observed bypassing the culvert.  It is unknown where the piping water 
goes.   

3. Sidewalk on the northeast side of NE 190th St. is being undermined by runoff 
from NE 190th St. Runoff concentrates where the sidewalk transitions to gravel, 
causing the sidewalk to be undermined. 

This project was identified by the City in 2013.  A surface water field investigation report 
and recommendations was prepared by consultants in February 2013. 
 
This project is to provide preliminary analysis and design necessary for repair of the 
rock wall adjacent to 61st Avenue NE using ground penetrating radar geophysical 
techniques that are minimally intrusive.   
 
The preliminary cost estimate for this project is $100,000. 

 
 
 
 
 
 
 
 

 
 
Rocks from wall which fell into the stream. 

 
 
 
 
 
 
 
 
 
 

Undercut sidewalk at NE 190th St. 



Project: Tributary 0057 Perched Pipe  ID: SW-22 

Location: NE 155th Place – East of 78th Avenue NE Basin: Tributary 0057 

Project 
Type: 

Water Quality       Fish Passage       Flow 
Control 

Erosion       Drainage       Flooding 

Preliminary 
Project Cost: 

$25,000 

Problem: Perched pipe eroding stream    
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A culvert carrying flows from Tributary 0057 is located at  
NE 155th Place. The culvert outfall is located roughly 10 feet 
above the stream bed, causing erosion and subsequent 
downstream sedimentation. 

This project was identified by the City in a previous CIP plan. 

This project requires additional analysis to determine the best 
solution and any risks to public infrastructure and 
downstream properties if nothing is done. 

Stream channel monitoring is recommended to evaluate the 
rate and severity of erosion and potential impacts on 
infrastructure and properties. The estimate for this work is 
approximately $25,000 ($5,000 for City staff time; $20,000 for 
a consultant to conduct stream channel geomorphic 
monitoring). 

Incision downstream of the culvert at 
NE 155th Place  

(Graphic courtesy of the Tributary 057 Sediment 
Study provided by Gray & Osborne, Inc.) 

 

 



Project: Wallace Pond Beaver Deceiver  ID: SW-23 

Location: Wallace Park 
19907 73rd Avenue NE Basin: Swamp Creek 

Project 
Type: 

Water Quality       Fish Passage       Flow 
Control 

Erosion       Drainage       Flooding 

Preliminary 
Project Cost: 

$96,400 

Problem: Beavers damming stream   

P
ro

je
c

t 
O

v
e

rv
ie

w
 

Beavers have taken up residence in the Wallace Park 
Sediment Pond. The beavers dam the pond outlet weir, 
causing the pond water surface elevation to rise and more 
water to flow through the fish passage channel and/or 
overtop the berm separating the pond from the fish passage 
channel. (During a site visit that was conducted by OCI on 
April 8, 2014, evidence of a wash-out over the berm was 
observed.)  

A bypass pipe system may have been installed when the 
sediment pond was constructed. This pipe could not be 
found during the site visit on April 8, 2014. Plans for the 
sediment pond will need to be reviewed to determine 
existence and location of the bypass pipe. 

The preferred solution for the beaver dam problem includes 
installing a Beaver Deceiver near the pond outlet weir. The 
Beaver Deceiver (a trapezoidal-shaped culvert fence) would 
regulate the water level of the beaver dam and keep the 
outlet weir or culvert open.  

Project benefits include maintaining the design flow 
distribution through the pond and the fish passage channel. 
The Beaver Deceiver will not deter the beavers from cutting 
down trees. 

Beaver dam at weir outlet 
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The preferred solution is installation of a Beaver Deceiver around the weir outlet of sediment pond. 

• Beaver Deceiver perimeter must be 40 feet or more. 

• Wire fencing used for deceiver should extend at least 2 feet above the water surface elevation to 
ensure beavers do not climb over the fence. 

• A footing of wire fencing should also be installed so beavers cannot dig under the Beaver Deceiver. 

• If the beavers dam the length of the deceiver, it may be necessary to install a pipe under the water 
surface to allow flow through the deceiver. 
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• The schedule of this improvement is recommended to co-occur with sediment pond dredging to take 
advantage of shared permitting, bypass, and fish exclusion costs.   

• Environmental permitting will include a SEPA checklist, WDFW HPA, and USACE permits. Design may 
also require mitigation for buffer impacts. 

• Temporary stream bypass will be needed. 

• Plans for sediment pond shall be reviewed to determine location of high-flow bypass pipe. 

• May require beaver management during construction. 

• Routine maintenance is suggested to ensure Beaver Deceiver is functioning properly. 

• Wire fencing may be placed around individual trees or around the pond to protect trees from beavers. 
(Fencing needs to be 3 to 4 feet high and is not included in cost estimate.) 

  



 
Cost Estimate 

 
 

Item Unit Unit Cost Quantity Cost
Water Pollution/Erosion Control % 5% $1,500 

SPCC Plan LS $500 1 $500 

Clearing & Grubbing SY $5 200 $1,000 

Temporary Stream Bypass LS $15,000 1 $15,000 

Planting and Bioengineered Restoration SY $40 200 $8,000 

Beaver Deceiver EA $6,000 1 $6,000 

$32,000 

10% $3,200 

9.5% $3,040 

50% $16,000 

$54,240 

10% $5,424 

20% $10,848 

20% $10,848 

$15,000 

Land acquisition and easements SF $5 0 $0 

$96,400 

Permitting

Total Project Cost

Subtotal

Contractor overhead, profit, and mobilization

Washington State Sales Tax

Construction Contingency

Subtotal Construction Costs

Administration and engineering design

City Staff Time

Design Contingency



Project: Sammamish River Vaults  ID: SW-24 

Location: NE 170th Street and NE 169th Place Basin: Sammamish 
Tributary 02 and 03 

Project 
Type: 

Water Quality       Fish Passage       Flow 
Control 

Erosion       Drainage       Flooding 
Preliminary 
Project Cost: 

$25,000 

Problem: Undersized vaults fill with sediment 
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Two existing vaults adjacent to the Sammamish River collect 
sediment and require annual cleaning. One vault is 6.5 feet 
by 12 feet, while the other is 6.5 feet by 10 feet. Inlet and 
outlet pipes are 30-inch diameter concrete pipes. The vaults 
were installed in 1990 and may be undersized. 

This project was identified by City maintenance crews 
because the vaults require frequent cleaning. 

Before a solution is recommended for these vaults, additional 
analyses are recommended to determine the source of 
sediment and whether upstream sediment controls could 
reduce maintenance frequency. 

The project cost assumptions include $5,000 for City staff 
time and $20,000 for a consultant to evaluate sediment 
sources in the system. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Catch Basin Type 2 and Vaults (looking 
north toward the Sammamish River) 

 



Project: Strawberry Hills Tank Replacement  ID: SW-25 

Location: 72nd Avenue NE and NE 152nd Place Basin: Tributary 0222 

Project 
Type: 

Water Quality       Fish Passage       Flow 
Control 

Erosion       Drainage       Flooding 
Preliminary 
Project Cost: 

$459,700 

Problem: Failing tank requires replacement 
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A 120-LF, 60-inch detention tank was installed in 1978 
underneath 71st Place NE, a private road. In 1980, 
maintenance of the facility fell to King County. The natural 
drainage channel which was previously the outfall for the tank 
was deemed inadequate by King County because of erosion. 
Therefore, the downstream system was tightlined with two  
12-inch CMP pipes to a pond at NE 152nd Court. 

CCTV inspection performed by the City showed that the tank 
is failing. It has collapsed beams and water marks at the top 
of the pipe. Surface settling has also been reported at the 
upstream and downstream catch basins. The existing tank 
does not comply with current flow control standards (2005 
Ecology). The City has received complaints of flooding at the 
downstream pond. 

This project was identified by the City through video 
inspections and maintenance evaluations in 2013. 

The preferred solution is to replace the failing detention tank 
with two 120 LF 60-inch detention tanks and replace the 
existing catch basin and restrictor with control structures.   

Project benefits include improved stormwater flow control.  
Peak flows are reduced by 80 percent at the 2-year storm 
and 75 percent at the 50-year storm compared to the current, 
un-detained condition.   

 
 
 
 
 
 
 

71st Place NE – location of 
underground detention tank 
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Preferred solution: 

• Replace 120-LF failing 60-inch CMP tank with 2 (two) 120-LF, 60-inch PVC detention tanks. 

• Install a new riser and flow control structure. 
Other scenarios considered under the WWHM (see Appendix for results): 

• Remove detention. This option was used for comparison. 

• Replace existing detention tank with new tank of the same dimensions. Replace existing catch basin 
and restrictor with control structure. This option provides minimal detention. 

• Size pond or tank to pass 2005 Ecology flow control requirements. There is not enough space at the 
site for this option. 
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Preferred solution: 

• Protect existing homes, structures, and roadway during construction. 

• Restore driveway to pre-project condition. 

• CCTV the downstream conveyance system and evaluate the remaining life of those pipes.  

• Coordinate with homeowners on installation and restoration of tank under private drive. 
o 15219 72nd Avenue NE 
o 15213 72nd Avenue NE 
o 15209 72nd Avenue NE 

• The proposed solution will not provide a full retrofit for the existing basin due to the limited space 
available.  

 



 
Cost Estimate 

 

Item Unit Unit Cost Quantity Cost
Water Pollution/Erosion Control % 5% $9,000 

SPCC Plan LS $500 1 $500 

Traffic Control % 7% $12,700 

Potholing EST $1,000 1 $1,000 

Sawcut Pavement LF $5 290 $1,450 

Remove Asphalt Conc. Pavement SY $28 280 $7,840 

Roadway Excavation Incl. Haul CY $92 650 $59,800 

Shoring or Extra Excavation Class B SF $1 900 $900 

Catch Basin Type 2, 54 In. Diam. Flow Control Structure EA $6,000 1 $6,000 

Schedule A 60" Storm Sewer Pipe LF $260 240 $62,400 

HMA CL 1/2 IN PG 64-22 TON $200 96 $19,200 

$180,790 

10% $18,079 

9.5% $17,175 

50% $90,395 

$306,439 

10% $30,644 

20% $61,288 

20% $61,288 

$0 

Land acquisition and easements SF $5 0 $0 

$459,700 

Permitting

Total Project Cost

Subtotal

Contractor overhead, profit, and mobilization

Washington State Sales Tax

Construction Contingency

Subtotal Construction Costs

Administration and engineering design

City Staff Time

Design Contingency

Pond 



Project: Opportunity Fund: Juanita Drive Detention Facility ID: SW-26 

Location: NE 149th Street and Juanita Drive NE Basin: Arrowhead Creek

Project Type: 
Water Quality       Fish Passage       Flow 

Control 
Erosion       Drainage       Flooding 

Preliminary 
Project Cost: 

$698,200 

Problem: Control structure and tank system not functioning 
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An existing 36-inch diameter pipe along Juanita Drive NE at 
NE 149th Street likely functioned as a detention facility until the 
control structure was removed (reason for removal is 
unknown). Approximately 15 acres east of Juanita Drive NE 
drain to the system, which then discharges to a natural 
drainage area.  

A flooding complaint was received from a private lot 
downstream in 2010. Then, in 2013, this project was identified 
by the City during a maintenance stormwater infrastructure 
inspection.  

The preferred solution includes replacing the control structure 
and upsizing the detention pipe for increased flow control.  

Project benefits include increased detention compared to the 
current, un-detained condition: peak flows would be reduced 
by 67 percent at the 2-year storm and 52 percent at the 50-
year storm. The preferred solution does not meet current  flow 
control requirements (2005 Ecology). A larger detention tank 
and stormwater pond sized to retrofit the system to meet 
current flow control standards were considered; however, 
adequate space was not available. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Control structure hidden by 
vegetation along Juanita Drive NE 
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Preferred solution: 

 Replace existing catch basin Type 2 – 54-inch with new control structure.  

 Replace and relocate existing catch basin Type 2. 

 Replace 57 LF of 36-inch CMP detention pipe with 715 LF of 60-inch detention pipe. 

 Check condition of 12-inch CMP outlet pipe. If in poor condition, replace along with control structure 
and detention pipe. (Not included in the cost estimate.) 

Other scenarios considered under the WWHM  (see Appendix for results): 

 No action: do not restore detention. This option was used for comparison. 

 Replace both the flow control structure and the existing 57 LF 36-inch diameter detention tank. This 
option provides minimal detention benefits compared to the current condition. 

 Size pond or detention pipe to pass 2005 Ecology flow control requirements. Preliminary sizing 
indicates there is not enough space at the site for this option.   

Infiltration was not considered at this location due to its close proximity to the road and steep slopes.  
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Preferred solution: 

 Assumed no easements will be needed. 

 Traffic control will be needed. 

 Tree removal will likely be necessary. 

 This solution does not provide a full retrofit for the existing basin due to limited space available.  



 
 
 
 
 
 
 
 
 
 



Cost Estimate 

 
 

Item Unit Unit Cost Quantity Cost

Water Pollution/Erosion Control % 5% $13,700 

SPCC Plan LS $500 1 $500 

Traffic Control % 7% $19,200 

Clearing & Grubbing SY $5 800 $4,000 

Remove Tree EA $500 10 $5,000 

Structure Excavation Cl B Incl. Haul CY $20 1320 $26,400 

Shoring or Extra Excavation Class B SF $1 5075 $5,075 

Catch Basin Type 2, 48 In. Diam. EA $4,000 1 $4,000 

Catch Basin Type 2, 54 In. Diam. Flow Control Structure EA $6,000 1 $6,000 

Schedule A 60" Storm Sewer Pipe LF $260 715 $185,900 

Hydroseed SY $6 800 $4,800 

$274,575 

10% $27,458 

9.5% $26,085 

50% $137,288 

$465,405 

10% $46,540 

20% $93,081 

20% $93,081 

$0 

Land acquisition and easements SF $5 0 $0 

$698,200 

Permitting

Total Project Cost

Subtotal

Contractor overhead, profit, and mobilization

Washington State Sales Tax

Construction Contingency

Subtotal Construction Costs

Administration and engineering design

City Staff Time

Design Contingency



Project: Northlake Heights LID Retrofit ID: SW-28 

Location: NE 185TH Street between 64th Avenue NE and 68th 
Avenue NE Basin: Swamp Creek 

Muck Creek 

Project 
Type: 

Water Quality       Fish Passage       Flow 
Control 

Erosion       Drainage       Flooding 

Preliminary 
Project 
Cost: 

$1,587,863 

Problem: No stormwater treatment 
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Ecology provided a grant to the City to design a surface water 
project that LID techniques which will improve water quality and 
reduce flooding impacts in an area that currently has minimal 
surface water management in place. 

Design of the project began in late 2013 and 90 percent plans 
were produced in 2014 with the intent to apply for construction 
grants in 2015.   

The selected site drains the Northlake Heights neighborhood 
north of NE 185th Street, which is largely underserved in terms of 
flow control or water quality treatment. The basin flows east and 
discharges into Muck Creek and eventually Swamp Creek.  The 
downstream end of this basin experiences localized flooding and 
sedimentation issues and the confluence of Muck Creek and 
Swamp Creek also experience flooding and sedimentation issues 
as well as high bacteria concentrations (Swamp Creek has a 
TMDL for fecal coliform). 

This project will reduce flows and improve water quality in runoff 
from the Northlake Heights neighborhood as well as provide the 
City an opportunity to install and monitor LID facilities, which will 
become a regulatory requirement for the City by the end of 2017. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

The Northlake Heights LID retrofit 
project offers opportunities to replace 

impervious areas with native 
vegetation, install LID facilities, and 

improve pedestrian access and safety 
along NE185th Street 
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Conceptual design includes: 

• Reducing impervious areas of NE 185th Street. 

• Replacing impervious areas with native vegetation. 

• Treating runoff with bioretention (NE 185th Street and maximum amount of off-site runoff that is practical). 

• Installing sidewalk between 64th Avenue NE and 68th Avenue NE. 
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• Steep topography will require strategic placement of biofiltration facilities in order to control flows into the 
biofiltration facilities.   

• Geotechnical analysis will be required to determine infiltration rates and groundwater levels near proposed 
sites of biofiltration.   

• Traffic control will be needed. 

 

  



 

 
 
Cost Estimate 

Item Unit Unit Cost Quantity Cost 
Water Pollution Erosion Control % 5% - $35,000 
Traffic Control % 7% - $49,000 
Clearing and Grubing Acre $15,000 0.8 $12,000 
Bioretention LF $300 875 $262,500 
Stormwater Detention Pipes LF $550 420 $231,000 
Excavation Incl. Haul CY $50 740 $37,000 
Landscaping and Establishment SY $52 1580 $82,160 
Cement Conc. Sidewalk SY $40 750 $30,000 
Cement Conc.Curb Ramp EA $1600 9 $14,400 
Cement Conc. Curb & Gutter LF $30 920 $27,600 

  Subtotal  $780,660 
Contractor overhead, profit, and mobilization 10% $78,066 

Washington State Sales Tax 9.5% $74,163 
Construction Contingency 50% $390,330 

Subtotal Construction Costs  $1,323,219 
City Staff Time 0% $0 

Administration and engineering design 20% $264,644 
Design Contingency 0% $0 

Permitting 0% $0 
Land acquisition and easements 0% $0 

Total Cost  $1,587,863 
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Preliminary Design                         
Permitting                         
Final Design and PS&E                         
Advertise and Contractor 
Procurement 
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Project: SR 522 Corridor Improvement Project Surface Water Component (West A) ID: T-06 

Location: SR 522 between 61st Avenue NE and 65th Avenue NE Basins: 
Tributary 0056 and 
Lake Washington 

Project 
Type: 

Water Quality       Fish Passage       Flow 
Control 

Erosion       Drainage       Flooding Preliminary 
Project Cost: 

$633,500 

Problem: 
Aged conveyance system with no water quality 
treatment 

P
ro

je
c

t 
D

es
c

ri
p

ti
o

n
 

Surface water improvements are only a component of this 
transportation project; however, the improvements are significant 
enough to warrant mentioning in the surface water capital 
improvement program. This project is a continuation of previous 
completed phases of the SR 522 Corridor Improvement Project, 
which have already installed water quality treatment facilities and 
conveyance system improvements east of 65th Avenue NE to the 
eastern border of the City. 

Currently, the project area discharges untreated stormwater runoff 
to Tributary 0056 and Lake Washington. The project will install 
several Filterra systems designed to remove pollutants such as 
total suspended solids, nutrients, dissolved metals, and oil from 
stormwater runoff. Much of the aged conveyance infrastructure will 
be replaced. 
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Total Project Cost  $15,150,735 
 
Surface Water Component:   
City Surface Water Funds $633,500 
Surface Water Grant Funds $475,125 
Total   $1,108,625 
 

 

S
c

h
e

d
u

le
 

 2014 2015 2016 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

ROW             

Final Design             

Construction             

Closeout             

 



 

 

P
 

Programmmatic Strateg

 

 

gy Projeect Sum
Appen

mary Sh
ndix F:
heets

 

 



Project: LID Code Review ID: SProg-01 

Project 
Type: 

NPDES compliance Preliminary 
Project Cost: 

$46,800 

Deadline: December 31, 2016  
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Permit Language 

No later than December 31, 2016, permittees shall review, revise, 
and make effective their local development-related codes, rules, 
standards, or other enforceable documents to incorporate and 
require LID principles and LID BMPs. For permittees in Lewis and 
Cowlitz counties, the deadline for this requirement is no later than 
June 30, 2017; for the City of Aberdeen the deadline for this 
requirement is no later than June 30, 2018.  

The intent of the revisions shall be to make LID the preferred and 
commonly used approach to site development. The revisions shall 
be designed to minimize impervious surfaces, native vegetation 
loss, and stormwater runoff in all types of development situations. 
Permittees shall conduct a similar review and revision process, and 
consider the range of issues, outlined in the following document: 
Integrating LID into Local Codes: A Guidebook for Local 
Governments (Puget Sound Partnership 2012). 
 

Goal:  
Allow LID, where feasible 

 
How?  

Revise codes and standards such that 
barriers to LID implementation are 

removed 
 

Who?  
City staff (planning, development 

review, engineering) and/or consultant 
 
 

When? 
Deadline for code revision is December 31, 2016 
 

2014 2015 2016 
QTR4 QTR1 QTR2 QTR3 QTR4 QTR1 QTR2 QTR3 QTR4 

Tasks: 
• Attend training 
• Make list of codes 

to review 
• Coordinate with 

other City staff 
(send a memo 
describing what 
needs to be done, 
or have a kick-off 
meeting. 

• Review 
comprehensive 
plan for LID policies 

Tasks: 
• Begin code review. 
• Narrow list of codes 

that may require 
revisions. 

• Meet with relevant 
staff where code 
revisions may be 
necessary. 

• Jointly develop 
strategy for code 
revisions. 

• Determine public 
outreach and City 
Council schedule 
for revising codes. 

Tasks: 
• Conduct first public 

and City Council 
outreach 

• Work with planning to 
ensure 
comprehensive Plan 
update is consistent 
with potential revised 
codes. 

• Draft proposed 
amendments, 
standard revisions, 
and implementation 
procedures 

Tasks: 
• Public and Council 

review on draft 
amendments and 
standard revisions 

• Revise drafts based on 
feedback from the 
public and City Council 

Tasks: 
• Finalize amendments 

and revisions. 
• Final Council 

Approval and 
Adoption. 

 



What? 
The following Kenmore codes likely have some language that either supports implementation of LID, or would prevent 
implementation. 

Code Elements Considerations 
Critical Areas (Ch. 
18.55) 

All Ensure compatibility with LID and allowances only 
where appropriate 

Vehicles and Traffic 
(Title 10) 

Fire Lanes (Ch. 10.30)  
Parking (Ch. 10.20) May need to add something for future LID facilities 

in ROW that may affect parking 
Streets and Bridges 
(Title 12) 

ROW (Ch. 12.35) Access, covenants, etc. 

Street Standards (Ch. 12.50) Street and driveway setbacks, widths, constructed 
drainage, etc. 

Utilities on City ROW (Ch. 12.55) Utility conflicts with LID facilities (once in place), 
other potential issues? 

Sidewalks, Planting Strips, and Street 
Trees (Ch. 12.70) 

Planting strips as LID facilities? Curb and gutter? 

Utilities and Public 
Works (Title 13) 

Side Sewer Connections (Ch. 13.05) Restoration of LID facilities in ROW? 
Design, Installation, and Repair of 
Sewage Disposal Systems (Ch. 13.10) 

Septic system placement relative to LID facilities? 

Surface Water Policy (Ch. 13.35) New manual adoption 
Surface Water Management Program 
(Ch. 13.40) 

Adjustments, incentives? 

Buildings and 
Construction (Title 15) 

Fire Code (Ch. 15.10) Driveway, road dimensions? 
Building Codes (Ch. 15.20) Roof loads----vegetated roofs? 

Plumbing for water reuse (cisterns?) 
Land Alterations (Ch. 15.25) Vegetation, trees, and soil protection and 

restoration?  Protection of LID facilities 
Environment (Title 16) Shorelines (all chapters) Check for consistency that code doesn’t preclude 

LID. 
Land Division (Title 17) Subdivisions and Short Subdivisions (Ch. 

17.20) 
Lot widths, configurations, clustered development, 
vegetation and soils preservation, etc. 

Zoning (Title 18) Landscaping Standards (Ch. 18.35) Check for consistency with LID 
Parking and Circulation (Ch. 18.40 Access, parking spaces, widths 
Signs (Ch. 18.42) Placement relative to LID facilities in ROW? 
Adequacy of Public Facilities and 
Services (Ch. 18.45) 

Check for consistency relating adequacy (road 
widths, access, etc.) with LID 

Downtown Design Standards (Ch. 18.52) Check for consistency---building, roads, access, 
parking, etc. to allow for LID 

Critical Areas (Ch. 18.55) Ensure LID is consistent with critical areas codes, 
allowed where appropriate, disallowed where not 

Tree Management and Protection (Ch. 
18.57) 

Consistency for LID 

Animals (Ch. 18.70) Manure management---away from LID facilities 
Density Incentives (Ch. 18.80) LID? 
Site Plan Review (Ch. 18.105)  
Master Plans (Ch. 18.120) Impervious surface coverage, vegetation retention, 

open space, road and sidewalk widths, etc. 
Land Use Policies and 
Procedures (Title 19) 

Environmental Procedures (Ch. 19.35) Review categorical exclusions, procedures, etc. 
related to LID 

Cost Estimate 

 
 

Task Description
Estimated Level of 

Effort (hrs) Personnel Estimated Cost

1 Conduct Code Review 80
Staff and/or 
Consultant 10,000.00$          

2

Develop strategy for 
revisions and public 
review 40

Staff and/or 
consultant 6,000.00$            

3
Public outreach, council 
meetings 80 Staff 8,000.00$            

4
Draft and Final Revisions 
to Codes 120 Staff 12,000.00$          

Subtotal 36,000.00$          
Contingency 

(30%) 10,800.00$          
TOTAL 46,800.00$          



 

Project: Stormwater Manual Adoption ID: SProg-02 

Project 
Type: 

NPDES compliance Preliminary 
Project Cost: 

$28,600 

Deadline: December 31, 2016, for manual adoption  
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The NPDES Phase II Permit references Ecology’s 2012 SWMMWW 
requirements and standards in numerous sections. In order for the 
City to comply with the permit, it will either have to adopt the 2012 
Ecology manual or an equivalent manual (2015 King County 
Manual, in progress) by December 31, 2016. 

This process will take time, not only to decide the most appropriate 
manual for Kenmore, but also to educate planning and development 
review staff and permit applicants about the new stormwater 
requirements. Implementation of LID techniques on a city-wide basis 
will likely take more time at first as this represents a paradigm shift 
from previous stormwater practices. 
 

Goal: 
Adopt a new stormwater management 

manual 
 

How? 
Review options and make a timely 
decision such that the necessary 

internal and external outreach can be 
conducted ahead of the 

implementation date 
 

Who?  
City staff (engineering, planning, and 

development review) 
 

When? 
Deadline for manual adoption is December 31, 2016. 
 
Cost Estimate 

 

Task Description
Estimated Level 

of Effort (hrs) Personnel Total

1
Review and compare 
manual options 20 Staff 2,000.00$                       

2 Adoption Process 80 Staff 8,000.00$                       

3
Staff and community 
education and outreach 120 Staff 12,000.00$                    

Subtotal 22,000.00$                    

Contingency 
(30%) 6,600.00$                       

TOTAL 28,600.00$                    



Project: Develop LID Infeasibility Tools ID: SProg-03 

Project 
Type: 

NPDES compliance support Preliminary 
Project Cost: 

$42,900 

Deadline: Not applicable 
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The NPDES Phase II Permit requires use of low impact 
development BMPs according to Ecology’s 2012 SWMMWW unless 
it is not feasible according to infeasibility criteria outlined in the 
manual. 

Kenmore may choose to help development review staff and 
applicants ahead of time by mapping those areas that are clearly not 
feasible for infiltrative LID because of steep slopes, landslide 
hazards, or high groundwater and wetland conditions. 

This programmatic project creates a broad-scale map of the City, 
showing areas that should not be considered for infiltration, and 
those that based on mapped surficial geology would be considered 
high, medium, or low potential for infiltration. 

Goal:  
Develop a map of infiltration potential 
to help applicants and development 

review staff understand where to 
consider LID techniques 

 
How?  

Existing geologic mapping, landslide 
maps, and field visits 

 
Who?  

Consultant and/or City staff 
 

When? 
No specific deadline. 
 
Cost Estimate 

 

Task Description
Estimated 

Level of Effort Personnel Total

1 Review Existing Data 40  Consultant/Staff 6,000.00$                       

2 Conduct GIS analysis 100  Consultant/Staff 15,000.00$                    

3 Field Validation 40  Consultant/Staff 6,000.00$                       

4
Map Preparation and 
Report 40  Consultant/Staff 6,000.00$                       

Subtotal 33,000.00$                    
Contingency 
(30%) 9,900.00$                       

TOTAL 42,900.00$                    



 

Project: Evaluation of Stormwater Incentive and Mini Grant Programs ID: SProg-04 

Project 
Type: 

Volunteer Stormwater Retrofit Preliminary 
Project Cost: 

$14,300 

Deadline: Not applicable 
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Much of the City of Kenmore was developed prior to the requirement 
for any stormwater treatment. In order to reverse the impacts that 
have occurred from past development, stormwater facilities will need 
to be put in place to treat surfaces. 

Many jurisdictions have voluntary incentive programs to encourage 
homeowners to install residential rain gardens to treat residential 
runoff on-site. This programmatic project evaluates and considers 
implementing such a program in Kenmore. The focus would be 
primarily on residential properties, but could be considered for other 
types of land uses as well. 

In this evaluation, other incentive programs that are currently in 
place should be considered. 
 

Goal:  
Evaluate stormwater incentive and 

mini-grant programs 
 

How?  
Review other jurisdictions programs 
and successes, consolidate list of 

Kenmore’s current incentives 
 

Who?  
City staff 

 

When? 
No specific deadline. 
 
Cost Estimate 

 

Task Description
Estimated Level 

of Effort Personnel Total

1
Review Incentive Programs 
from Other Jurisdictions 20 Staff 2,000.00$                       

2
Consolidate list of 
Kenmore's incentives 10 Staff 1,000.00$                       

3
Prepare recommendation 
for Council 40 Staff 4,000.00$                       

4
Implement 
recommendation 40 Staff 4,000.00$                       

Subtotal 11,000.00$                    
Contingency 
(30%) 3,300.00$                       

TOTAL 14,300.00$                    



Project: Easement Management ID: SProg-05 

Project 
Type: 

Policy Preliminary 
Project Cost: 

$20,800 

Deadline: Not applicable 
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 The City’s stormwater infrastructure sometimes crosses private 

parcels for which a drainage easement has not been maintained or 
was never obtained. There are various situations that date back to 
before the City incorporated. 

This situation can create challenges for maintenance and repair 
when problems arise at the interface of public and private property. 

This programmatic project is to review existing drainage easements 
and determine how easements should be managed. Additionally, 
other solutions, such as moving public pipes into city ROW should 
be considered. 

 

Goal:  
Evaluate existing drainage easements 

 
How?  

Consider range of solutions for dealing 
with public infrastructure on private 

property. 
 

Who? 
City staff 

 

When? 
No specific deadline. 
 
Cost Estimate 

 

Task Description
Estimated Level 

of Effort Personnel Total

1

Conduct GIS and paper 
analysis of drainage 
easements and public 
stormwater pipes 60 Staff 6,000.00$                       

2
Alternative evaluation and 
policy formulation 60 Staff 6,000.00$                       

3
Policy recommendation for 
Council 40 Staff 4,000.00$                       

Subtotal 16,000.00$                    
Contingency 
(30%) 4,800.00$                       

TOTAL 20,800.00$                    



Project: Stormwater Retrofit ID: SProg-06 

Project 
Type: 

Accelerate stormwater retrofit through pursuit of identification and of 
grant-funding opportunities Preliminary 

Project Cost: 
$24,700 

Deadline: Not applicable 
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Much of the City of Kenmore was developed prior to the requirement 
for any stormwater treatment. In order to reverse the impacts that 
have occurred from past development, stormwater facilities will need 
to be put in place to treat surfaces. 

In addition to encouraging voluntary stormwater retrofit, the City 
should undertake its own stormwater retrofit projects, where 
appropriate, taking advantage of available grant funding. 

A retrofit strategy memorandum was prepared for this Plan and 
outlines areas of the City that would be good candidates for retrofit.  
Additionally, specific facilities were reviewed for potential retrofit as 
well. The retrofit memorandum is in Appendix D. 

Goal:  
Pursue regional stormwater retrofit 

grants for Kenmore projects 
 

How? 
Identify potential projects and prepare 

grant applications 
 

Who?  
City staff and consultants 

 

When? 
No specific deadline. 
 
Cost Estimate 

 

Task Description
Estimated Level 

of Effort Personnel Total

1
Prepare list of candidate 
stormwater retrofit sites 20 Staff 2,000.00$                       

2

Develop prioritized short-
list of sites that would be 
grant eligible 20 Staff 2,000.00$                       

3

Develop conceptual 
designs for grant 
applications 100 Consultant 15,000.00$                    

Subtotal 19,000.00$                    
Contingency 
(30%) 5,700.00$                       

TOTAL 24,700.00$                    



Project: Landslide and Groundwater Issues ID: SProg-07 

Project 
Type: 

Evaluation of geologic issues associated with landslides and 
groundwater seepage Preliminary 

Project Cost: 
$31,200 

Deadline: Not applicable 
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Many of the drainage complaints received by the City were related 
to landslide or groundwater issues. 

This programmatic project is to evaluate the areas of the City that 
are particularly susceptible to high groundwater, groundwater 
seepage, or landslides and develop possible strategies to mitigate 
impacts or prevent future problems. 

 
 

Goal:  
Evaluate landslide and groundwater 

issues in Kenmore 
 

How?  
Review drainage complaint data and 

geologic maps and conduct field 
investigations 

 
Who?  

City staff and consultants 

When? 
No specific deadline. 
 
Cost Estimate 

 

Task Description
Estimated 

Level of Effort Personnel Total

1

Review drainage 
complaints and geologic 
maps 20 Staff/Consultant 3,000.00$                       

2
Conduct Field 
Investigations 40 Staff/Consultant 6,000.00$                       

3

Develop menu of 
strategies for dealing with 
similar types of problems 100 Staff/Consultant 15,000.00$                    

Subtotal 24,000.00$                    
Contingency 
(30%) 7,200.00$                       

TOTAL 31,200.00$                    



 

Project: Stream Culvert Assessment ID: SProg-08 

Project 
Type: 

Conduct fish passage barrier analysis of streams in Kenmore Preliminary 
Project Cost: 

$16,500 

Deadline: Not applicable 
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The recent “Culvert Case” related to treaty rights has prompted 
Washington State Department of Transportation and other 
jurisdictions to review their culverts for fish passage and begin the 
process of prioritizing culverts for replacement.   

This programmatic project is to conduct a review of Kenmore’s 
culverts for streams that are presumed to have fish habitat 
according to Washington Department of Natural Resources (DNR). 
A prioritized list would be repaired for culverts to be replaced or 
modified as resources are available or other projects are conducted 
in the vicinity. 

Goal:  
Evaluate culverts for fish passability in 

Kenmore 
 

How?  
Conduct field assessment and rank 

culverts according to criteria 
established by DNR. 

 
Who?  

City staff and consultants 
 

When? 
No specific deadline. 
 
Cost Estimate 

 

Task Description
Estimated 

Level of Effort Personnel Total

1

Overlay maps with DNR 
stream typing to 
determine presumed fish 
presence 8 Staff/Consultant 1,000.00$                       

2
Determine which streams 
need to be field screened 12 Staff/Consultant 1,200.00$                       

3 Field culvert evaluations 22 Staff/Consultant 3,000.00$                       

4

Analysis, prioritization, 
and report preparation and 
recommendations 55 Staff/Consultant 7,500.00$                       

Subtotal 12,700.00$                    
Contingency 
(30%) 3,810.00$                       

TOTAL 16,510.00$                    



 

Project: SEPA Notification for Upstream Projects ID: SProg-09 

Project 
Type: 

Opportunities to provide input through SEPA process Preliminary 
Project Cost: 

$62,920 

Deadline: Not applicable 
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This project involves requesting jurisdictions upstream of Kenmore, 
particularly those within the Swamp Creek basin, to include the City 
on all projects requiring SEPA notification so that the City has an 
opportunity to provide input on projects that could impact surface 
water flows and/or water quality in Swamp Creek or other drainages. 

For proposed upstream projects, particularly in the Swamp Creek 
basin, the City will strive to obtain flow control to the maximum 
extent feasible.  This may be achieved through providing official 
comment on projects or appealing projects if needed. 

Goal:  
Establish mechanism for which City 

can be made aware and provide input 
on upstream projects. 

 
How?  

Request notification under State 
Environmental Policy Act (SEPA) for 
projects in upstream jurisdictions in 
the Swamp Creek drainage basin. 

 
Who?  

City staff  
 

When? 
No specific deadline. Except for Task 1, costs are expect to be incurred annually. 
 
Cost Estimate 

 

Task Description
Estimated 

Level of Effort Personnel Total

1
Request SEPA notification 
for up to 8 jurisdictions 10 Staff 1,000.00$                       

2
Screen SEPA notifications 
(assume 10 per week) 130 Staff 13,000.00$                    

3

Review notices relevant to 
Swamp Creek or Surface 
Water issues (assume 2 per 
week) 104 Staff 10,400.00$                    

4
Provide comments on up 
to 24 projects per year 240 Staff 24,000.00$                    

Subtotal 48,400.00$                    
Contingency 
(30%) 14,520.00$                    

TOTAL 62,920.00$                    
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