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Executive Summary

Executive Summary
The Stanwood UGA Drainage Needs Report (DNR) is one of a series of 11 drainage
plans completed for most of Snohomish County’s Urban Growth Areas (UGAs). The
purpose of these plans is to identify flooding and surface water problems and to
recommend solutions.
In order to gain a better understanding of the drainage systems, streams, and wetlands
within the unincorporated UGAs of Snohomish County, the Snohomish County Council
authorized, in 2001, the accelerated development of drainage plans for these areas. The
purpose of the DNR project is to plan for existing and future drainage infrastructure
needs in a way that identifies how to reduce road and property flooding, protect and
enhance aquatic habitat, and reduce stormwater pollution. This Stanwood UGA DNR is
one of a series of 11 individual reports that were prepared, in addition to a summary
report for the entire DNR project.
Scope of Analyses: For the Stanwood
The study area for this DNR includes
UGA study area, a qualitative evaluation
the 800-acre portion of the
was performed for three existing drainage
unincorporated UGA around the City of
systems that have experienced a history of
Stanwood in northwestern Snohomish
drainage problems. In addition, drainage
complaints recorded by the County for this
County (see Figure 1-1). This area has
study area were investigated through field
three major drainage basins:
•
•
•

Church Creek
Douglas Creek
Unnamed Creek

reconnaissance. No water quality or habitat
analyses were conducted for this study.

Current land uses in the study area consist of residential, industrial, agricultural, and
public facilities. Residential land use is concentrated in the southern portion of the study
area, with other dispersed residential areas throughout. While some areas have new
residential development, much of the residential development is 30 years old or more.
The Schenk Packing Company, one of Stanwood’s major industries, is located near the
center of the study area at 288th Street NW and 82nd Avenue NW. Agricultural uses are
scattered throughout the area. The Cedar Home Elementary School is located in the
southeastern portion of the study area.
As indicated in Table ES-1, a total of six projects are recommended; four of these are
related to flooding and one was
Table ES-1
related to erosion and habitat.
Recommended CIP Projects for Stanwood UGA Work for this report was generally
4 Flooding Projects
$115,000 qualitative, and was based on an
1 Habitat Projects
$51,000 assessment of past drainage
complaints recorded by the
1 Erosion Projects
$47,000
County, a review of the existing
Total Recommended
drainage infrastructure, and the
6 Projects
$213,000 assessment of three drainage
systems of concern that were identified by the County. In order to assess existing
Executive Summary
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surface water conditions and problems within the study area, data was collected from
various sources, including the County’s Geographic Information System (GIS), assessor
maps, aerial photographs, and the Snohomish County Drainage Rehabilitation and
Investigation (DRI) program database. Field reconnaissance was performed for all of the
drainage systems of concern and at the locations of drainage complaints and potential
CIP projects, including those identified by County staff.
Existing drainage systems in the study area generally consist of ditches and culverts,
pipes and structures, stormwater control facilities, and three major creek systems:
Church Creek, Douglas Creek, and an unnamed creek. These drainage systems are
shown in Figure 2-3 of this report.
A total of eight surface water problems were identified in the Stanwood UGA study area.
The identified problems varied greatly in nature, and ranged from clogged culverts to
pipes with insufficient conveyance capacities. These problems have led to the flooding of
roads, private property, and one home.
The six projects that are recommended to address these problems are listed in Table
ES-2. The majority of these are drainage infrastructure improvements. In order to
implement the recommended projects, a number of issues will need to be resolved, such
as available funding, project responsibility, prioritization of projects, detailed design,
construction sequence, and permits. In addition to the recommended projects, some
drainage systems were observed to require maintenance. These systems are identified
on Figure 2-3 of this report.

Table ES-2.
Recommended CIP Projects
Project

Location

Problem
Addressed

Proposed
Improvements

Planning Level
Cost Estimate

Stabilize channel
and install energy
dissipater

$47,000

Flooding of road,
home, and private
property

Construct asphalt
berm, pipe system,
and regrade ditch

$49,000

80th Avenue NW
Culvert Outlet
Improvement

Fish passage
barrier and
erosion

Construct fish weirs,
remove debris, and
stabilize outlet

$51,000

ST-ST-F-Ex -4

284th Street NW
Culvert and Ditch
Improvements

Flooding of
private property
and road

Replace damaged
culvert and regrade
ditch

$23,000

ST-ST-F-Ex -5

280th Street NW
and 70th Avenue
NW Drainage
Improvements

Flooding of 70th
Avenue NW and
280th Street NW

Construct asphalt
berm, culvert, and
regrade ditch

$21,000

ST-ST-F-Ex -6— 68th Avenue NW
Drainage
Improvements

Flooding of 68th
Avenue NW and
private property

Unplug existing
culvert, regrade
ditch, and enlarge
culvert across 68th
Avenue NW

$22,000

ST-ST-E-Ex-1

Pioneer Highway
Erosion
Outfall Stabilization

ST-ST-F-Ex -2

288th Street NW
from 88th Avenue
NW to Pioneer
Highway Drainage
Improvements

ST-ST-EH-Ex -3

Total

$213,000
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1.0 Introduction

1.0 Introduction
1.1. DNR Program Overview
There is a recognized need to gain a better understanding of the drainage systems,
streams, and wetlands within the unincorporated Urban Growth Areas (UGAs) of
Snohomish County and to develop a plan that addresses existing and future surface
water needs. In response to this, the Snohomish County Council authorized the
accelerated development of drainage plans through the Drainage Needs Report (DNR)
project. The DNR project consists of eleven different study areas that will be studied
and summarized in a series of eleven DNR reports. These reports include
recommended capital improvement projects (CIPs) and other recommendations that are
designed to reduce road and property flooding, protect and enhance aquatic habitat, and
reduce stormwater pollution. This report is one of eleven prepared for the DNR project.

1.2 Study Area
The study area for this DNR includes the 800-acre portion of the unincorporated UGA
around the City of Stanwood that is north of the City limits. This area has three major
drainage basins: Church Creek, Douglas Creek, and an unnamed creek. Douglas Creek
has the largest drainage basin in the study area and flows southwesterly to Douglas
Slough and than to Skagit Bay. Church Creek drains approximately 30 percent of the
study area and flows southerly to the Burlington Northern Santa Fe Railroad and then
westerly to the Stilliguamish River. The northwestern portion of the study area flows to
an unnamed creek that flows west to Hancock Slough and then to Skagit Bay. The
study area and drainage systems are shown in Figures 2-1 and 2-3.

1.0 Introduction
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2.0 Study Area Characteristics

2.0 Study Area Characteristics
2.1 Location and Boundary
The study area for this report consists of the 800-acre portion of the UGA around the
City of Stanwood that is north of the city limits. The City of Stanwood is in northwestern
Snohomish County. The study area generally extends north-south from 300th Street NW
to 276th Street NW and east-west from 68th Avenue NW to Pioneer Highway. Figure 2-1
shows the study area and the entire Stanwood UGA.

2.2 Land Use
Current land uses in the study area consist of residential, industrial, agricultural, and
public facilities. Residential land use is concentrated in the southern portion of the study
area, with other dispersed residential areas throughout. The Schenk Packing Company,
one of Stanwood’s major industries, is located near the center of the study area at 288th
Street NW and 82nd Avenue NW. Agricultural uses are scattered throughout the area.
The Cedar Home Elementary School is in the southeastern portion of the study area.
New residential development is occurring between 284th Street NW and 276th Street
NW, west of 80th Avenue NW and in other dispersed locations. Much of the other
development in the study area is 30 or more years old.

2.3 Climate and Precipitation
The climate of the study area is typical of the Western Washington maritime climate,
influenced by Puget Sound to the west and the Cascade Mountains to the east. Winters
are relatively mild and wet, with snow and freezing temperatures uncommon except at
higher elevations. The closest weather station from which long-term precipitation records
are available is in Everett, approximately 20 miles south of Stanwood. Everett weather
records indicate that the mean annual precipitation is 35 inches, of which approximately
75 percent falls between October and May. Average annual snowfall is 11 inches and
average monthly temperatures range from 39 degrees Fahrenheit (°F) in January to
62°F in July. A precipitation gage was recently installed in Stanwood at the City’s
wastewater treatment plant.

2.4 Soils
The primary soil units in the study area are listed in Table 2-1 and shown in Figure 2-2.
Soil textures range from a silty clay loam to predominantly gravelly loam. The soils are
generally characterized as poorly to moderately drained, with slow to very slow
permeability. The soils exhibit seasonal wetness, high water tables, and a slight
susceptibility to water erosion.

2.0 Study Area Characteristics
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The soils are primarily classified in the C and D hydrologic soil groups. These soils have
layers that impede downward movement of water, exhibit moderately high runoff
potential, and have a slow to very slow rate of water transmission. The low infiltration
ability results in high rates of runoff even during small rainstorms. Only the TokulWinston gravelly loam soils, located throughout the study area, exhibit moderate
permeability; these soils have a high susceptibility to erosion.

Table 2-1
Primary Soil Units Within the Stanwood UGA Study Area
Soil Series

Hydrologic Soil Group

Bellingham Silty Clay Loam

D

Norma Loam

C/D

Pastik Silt Loam

C

Tokul Gravelly Loam

C

Winston Gravelly Loam

C

Group C: Clay loams; shallow sandy loam; soils low in organic content; soils usually high in clay.
Group D: Soils that swell significantly when wet; heavy plastic; certain saline soils.
Source: SCS Soil Classification

2.5 Topography
The study area lies in a hillside and upper plateau area where elevations reach
approximately 250 feet above mean sea level. Ground slopes vary from flat to
approximately 25 percent, with the steepest slopes located adjacent to the creeks in the
hillside area.

2.6 Existing Drainage Network
The study area includes the upper reaches of Douglas Creek, Church Creek, and an
unnamed creek, as well as numerous wetlands. The wetlands moderate stormwater
runoff from upland areas. The locations of these creeks and wetlands are shown on
Figure 2-3.
Douglas Creek has the largest drainage basin in the study area, receiving runoff from
roughly 50 percent of the study area. Douglas Creek flows northeast to southwest
across the upper plateau, down a hillside west of 80th Avenue NW in a large ravine, and
then west across a lower plain as a drainage canal to Douglas Slough and then to Skagit
Bay.
Church Creek receives runoff from approximately 30 percent of the study area. The
tributary of Church Creek that flows through the study area flows west of 68th Avenue
NW and south of Cedar Home Elementary School to its confluence with the main stem
of Church Creek. Church Creek then flows south to the Burlington Northern Santa Fe
Railroad and west to the Stillaguamish River.
An unnamed creek receives runoff from approximately 20 percent of the study area. It
flows through the northwest corner of the study area near 300th Avenue NW and
Pioneer Highway. Outside the study area, it flows down the hillside along Dettling Road
NW before crossing the Burlington Northern Santa Fe Railroad and Old Pacific Highway.
2.0 Study Area Characteristics
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After crossing Old Pacific Highway, the creek flows west across the lower plain as a
drainage canal to Hancock Slough and then to Skagit Bay.
Stormwater runoff in the study area is collected by a series of drainage ditches, open
channels, and pipe networks. Figure 2-3 shows key features of the existing drainage
system.

2.0 Study Area Characteristics
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3.0 Drainage Problems
3.1 Approach to Identifying Drainage Problems
Drainage problems in the study area were identified using the following methods:
•

County staff identified three drainage systems with a history of drainage problems.
These systems, shown as “Drainage Systems of Concern” on Figure 2-3, are
generally located in the following areas:
−
−
−

Near 292nd Street NW and 68th Avenue NW
From 284th Street NW to Church Creek
Along 70th Avenue from 280th Street NW to 276th Street NW

•

Drainage complaints filed with the County within and immediately adjacent to the
study area were reviewed.

•

Additional drainage problems were identified during field investigations.

3.2 Drainage Systems of Concern
For each of the three Drainage Systems of Concern identified by County staff, specific
problems were documented through a combination of information provided by the
County, field observations, and information provided by residents in the area. Each of
these systems is described below.

3.2.1 292nd Street NW and 68th Avenue NW
This drainage system is at the northeast corner of the study area and lies mostly outside
the study area and the UGA. It receives runoff from a large wetland area north of 292nd
Street NW as well as from residential and agricultural land east of 68th Avenue NW. The
area of concern is mostly along 68th Avenue NW between 292nd Street NW and a
tributary to Douglas Creek. There has been some private property flooding in this area,
mostly because the existing drainage system along 68th Avenue NW is partially plugged
with sediment and a 12-inch culvert extending from the east side of 68th Avenue NW to
the Douglas Creek tributary is undersized. The culvert has reportedly backed-up on
numerous occasions and flooded the private property east of 68th Avenue NW. A
neighbor near 292nd Street NW thought that this culvert was plugged because of the
frequent ponding, but the inlet and outlet were clear during a field inspection in October
2001.

3.2.2 284th Street NW to Church Creek
This drainage system collects runoff from an area roughly extending from 286th Street
NW to Church Creek and from 74th Avenue NW to 66th Avenue NW. The drainage
system begins at the outlet of a wetland north of 284th Street NW and flows under 284th
3.0 Drainage Problems
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Street NW through a 12-inch culvert to a private ditch flowing to the south. A roadside
ditch on the south side of 284th Street NW also discharges into this ditch. A property
owner, adjacent to the roadside ditch, mentioned to the consultant that the roadside
ditch frequently overflows and floods his property. The private ditch flowing south is
approximately 4 to 5 feet deep with a 2-foot bottom width and is on private property. It is
overgrown with vegetation but there have been no reported flooding problems
associated with it. A local resident constructed the ditch around 1965 to 1970, according
to another local resident who lives next to it. This ditch flows south from 284th Street NW
approximately 700 feet before entering an 18-inch pipe system that is connected to a
catch basin on the north side of 280th Street NW. Runoff from 280th Street NW also
enters this catch basin before crossing 280th Street NW in a 24-inch pipe. This flow
combines with the runoff from Cedar Home Elementary School before discharging into
an open channel that flows south approximately 1,700 feet to Church Creek. The open
channel downstream from the school to Church Creek appears accessible to fish.

3.2.3 70th Avenue NW from 280th Street NW to 276th Street NW
This drainage system collects runoff from an area extending from 74th Avenue NW to
70th Avenue NW and from 280th Street NW to 276th Street NW. Runoff from this area is
conveyed mostly in ditches from approximately 100 feet south of 280th Street NW to
Church Creek. The ditch along the west side of 70th Avenue NW is relatively flat. Runoff
is conveyed along 70th Avenue NW to the intersection with 276th Street NW. From
there, it flows through a 12-inch culvert to another ditch on the north side of 276th Street
NW. The ditch runs east alongside a pump station before discharging down an
embankment into Church Creek. The ditch along 70th Avenue NW drains approximately
80 acres and is overgrown with vegetation.

3.3 Drainage Complaints
The Snohomish County drainage complaint database has no record of complaints filed
within the study area. However, there were three complaints for areas adjacent to the
study area:
•

One complaint reported that a ditch along 288th Street NW overflowed and flooded
the roadway approximately 300 feet east of 68th Avenue NW. This problem was
investigated and was addressed when 288th Street NW was recently resurfaced.

•

Two complaints reported a flooding problem near 292nd Street NW and 68th Avenue
NW. The problem involved flooding along the east side of 68th Avenue NW.

3.4 Problems Discovered During Field Investigation
The following additional problems were discovered during the field investigation of the
study area:
•

Erosion at the outfall of a culvert across Pioneer Highway immediately south
of Douglas Creek. The outfall area of a 24-inch culvert across Pioneer Highway was
inspected and found to be eroding significantly. This outfall drains a large area, much
of which has recently been developed. There is a good access road to the outfall but
the outfall is hidden by blackberries and other vegetation. If the erosion continues,
the embankment for Pioneer Highway could be threatened, making repair much
more costly. The drainage channel downstream of the outfall has also eroded and
3.0 Drainage Problems
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should be stabilized. The channel erosion is mostly outside road right-of-way. Some
sedimentation has occurred in the lower channel that connects to Douglas Creek.
•

A separated outfall pipe for the culvert across 80th Avenue NW and Douglas
Creek. A 60-inch concrete pipe under 80th Avenue NW was inspected and the last
section of pipe was found to have separated. A log was lodged in the separated pipe
section. There is rock riprap at the outfall but the outlet is above the rock and is not
stabilized. If the section of pipe and nearby debris is not removed, additional debris
could accumulate, plugging the culvert and creating a flooding problem at the pipe
inlet and a potential blowout problem at the outlet. The cross culvert also presents a
fish passage barrier.

•

Flooding along 288th Street NW between 88th Avenue NW and Pioneer
Highway. Existing drainage systems along 288th Street NW, 88th Avenue NW, and
89th Avenue NW were field investigated. A drainage system is in place along the
north side of 288th Street NW but not along the south side until approximately 500
feet east of Pioneer Highway. Runoff from 288th Street NW was observed flowing
onto the front yard of a home on the south side of 288th Street NW near 88th
Avenue NW during a light rainfall event. An existing ditch along 89th Avenue NW
conveys flow north to 288th Street NW with no place to continue except to flow west
over 89th Avenue NW and along 288th Street NW.

3.0 Drainage Problems
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4.0 Drainage Improvements
A range of potential solutions was considered for each drainage problem. For example,
a variety of channel stabilization methods, such as bioengineering, log weirs, and rock
riprap, were considered to address existing erosion problems. To address drainage
ditches with apparent maintenance problems, alternative solutions included maintenance
of the channel or the replacement of the channel with a drainage pipe. For flooding
problems due to inadequate conveyance capacity, alternative solutions included
installing a bypass system or increasing the conveyance capacity of the existing
systems.
Potential solutions were evaluated based on judgment of their cost, impacts,
effectiveness, and acceptance within the community. The recommended CIP projects
were also reviewed by the County’s habitat staff to insure that the projects were not in
conflict with habitat interests. The recommended CIP projects will be prioritized later with
CIP projects from other DNRs using a standard prioritization system.
Investigation of the drainage problems resulted in the recommendation of six capital
improvement projects. The project locations are shown on Figure 2-3. The projects are
summarized in Table 4-1 and described below.
•

ST-ST-E-Ex-1 Pioneer Highway Outfall Stabilization. The need for this project
was identified during the field investigation. The problem and the need for a drainage
solution are described in Section 3.4. The proposed solution is to construct an
energy dissipating catch basin at the outlet of the existing 24-inch culvert across
Pioneer Highway, stabilize the embankment for Pioneer Highway, and stabilize
approximately 50 feet of stream channel downstream of the outfall. The channel was
previously stabilized with rock riprap but some of the protection has eroded and
needs to be repaired. Construction of the energy dissipater and road embankment
would be performed within the existing road right-of-way. The proposed channel
stabilization may require a drainage easement from the adjacent property owner.
Currently there is no fish passage through the 24-inch culvert because the outfall
discharges above the channel and the pipe appears to be too steep. Pioneer
Highway is not in immediate danger but this project should be constructed in the
near future to reduce further damage and to minimize the project cost. The estimated
cost for this proposed project is $47,000.

•

ST-ST-F-Ex-2 Drainage Improvement on 288th Street NW from 88th Avenue NW
to Pioneer Highway. The need for this project was identified during the field
investigation. The problem and the need for this project are described in Section 3.4.
The proposed solution is to construct approximately 300 feet of asphalt berm along
288th Street NW between 88th Avenue NW and 89th Avenue NW, a catch basin at
the intersection of 89th Avenue NW and 200 feet of 12-inch pipe along 288th Street
NW. The project also includes regrading approximately 300 feet of ditch along the
south side of 288th Street NW. The proposed construction is located within the
existing road right-of-way. No fish passage is available in the ditch because it is dry
except during rainfall events. This project should have a high priority because of the
existing flooding impacts. The estimated cost for this proposed project is $49,000.
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•

ST-ST-H-Ex-3 80th Avenue NW Culvert Outlet Improvement. The need for this
project was identified during the field investigation. The problem and the need for a
solution are described in Section 3.4. The proposed solution is to remove the
separated section of 60-inch pipe and other debris as soon as possible. The outfall
and embankment for 80th Avenue NW are recommended to be stabilized by
installing three check dams downstream from the outfall pipe using log weirs and
boulders and revegetating the embankment slope. This will help reduce erosion at
the outfall and will enhance fish passage through the existing 60-inch cross-culvert.
This project should have a high priority because of the potential risk of the 60-inch
culvert becoming plugged and the benefit to fish passage. This project can be
phased by initially removing the separated section of culvert and debris and later
building the downstream weirs and embankment stabilization. The estimated cost for
this proposed project is $51,000.

•

ST-ST-F-Ex-4 284th Street NW Culvert and Ditch Improvements. The need for
this project was identified while investigating the County-identified drainage systems
of concern. The problem and need for a solution are described in Section 3.2. The
proposed solution is to replace a damaged 12-inch culvert across 284th Street NW
with an 18-inch culvert and regrade approximately 500 feet of roadside ditch draining
to the end of this culvert. The ditch requiring regrading is on the south side of 284th
Street NW and west of the main ditch. A property owner has tried to improve the
roadside ditch but to no avail. Because of the limited flooding problems, this project
should have a low-medium priority. The estimated cost for this proposed project is
$23,000.

•

ST-ST-F-Ex-5 Drainage Improvement at 280th Street NW and 70th Avenue NW.
The need for this project was identified while investigating the County-identified
drainage systems of concern. The problem and need for a solution are described in
Section 3.2. The proposed solution is to install 100 feet of asphalt berm along the
outside edge of 70th Avenue NW and a 12-inch culvert under an existing gravel
driveway to drain a ponding area into an existing roadside ditch on the north side of
280th Street NW. In addition, approximately 300 feet of ditch needs to be regraded.
The project is located within the existing road right-of-way and should be a high
priority because of the reported high frequency flooding of 70th Avenue NW and
280th Street NW. The estimated cost for this proposed project is $21,000.

•

ST-ST-F-Ex-6 68th Avenue NW Drainage Improvement. The need for this project
was identified while investigating a drainage complaint and the County-identified
drainage systems of concern. The problem and need for a solution are described in
Sections 3.2 and 3.3. The proposed solution is to unplug an existing driveway
culvert, regrade approximately 200 feet of existing roadside ditch, and replace a 12inch culvert crossing 68th Avenue NW with an 18-inch culvert. The plugged culvert
and ditch regrading should be done immediately to prevent flooding on 68th Avenue
NW and adjacent properties. The 18-inch culvert could be constructed at a later date.
No fish passage is available in this system because the ditch is dry most the time
except for rainfall events. The estimated cost for this proposed project is $22,000.
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Table 4-1.
Recommended CIP Projects

Problem
Addressed

Proposed
Improvements

Planning
Level
Cost
Estimate

Project

Location

ST-ST-E-Ex-1

Pioneer Highway
Erosion
Outfall Stabilization

Stabilize channel
and install energy
dissipater

$47,000

ST-ST-F-Ex -2

288th Street NW
from 88th Avenue
NW to Pioneer
Highway Drainage
Improvements

Flooding of road,
home, and private
property

Construct asphalt
berm, pipe system,
and regrade ditch

$49,000

ST-ST-EH-Ex -3

80th Avenue NW
Culvert Outlet
Improvement

Fish passage
barrier and
erosion

Construct fish weirs,
remove debris, and
stabilize outlet

$51,000

ST-ST-F-Ex -4

284th Street NW
Culvert and Ditch
Improvements

Flooding of
private property
and road

Replace damaged
culvert and regrade
ditch

$23,000

ST-ST-F-Ex -5

280th Street NW
and 70th Avenue
NW Drainage
Improvements

Flooding of 70th
Avenue NW and
280th Street NW

Construct asphalt
berm, culvert, and
regrade ditch

$21,000

ST-ST-F-Ex -6— 68th Avenue NW
Drainage
Improvements

Flooding of 68th
Avenue NW and
private property

Unplug existing
culvert, regrade
ditch, and enlarge
culvert across 68th
Avenue NW

$22,000

Total

$213,000

* Priority will be determined later in conjunction with projects identified in 10 other DNRs.
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APPENDIX

Project Summaries
and Cost Estimates
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ST-ST-E-Ex-1

PROJECT SUMMARY SHEET
Project Title:
Project
Description:

Problem
Description:
Design Criteria:
Estimated Project
Cost:

Pioneer Highway Outfall Stabilization
Clear the area around the outfall of a culvert crossing Pioneer
Highway near 282nd Street NW, install an energy-dissipating catch
basin, and buttress the embankment with additional fill.
The outfall is within the existing road right-of-way, but some
additional right-of-way may need to be acquired to stabilize the
downstream channel. There is no existing fish passage across
Pioneer Highway.
Channel erosion and embankment sloughing has occurred and
additional erosion and sloughing are imminent if the outfall is not
stabilized. This could threaten the embankment for Pioneer
Highway.
Stabilize existing drainage system.
$47,000
Project Sketch

1
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ST-ST-E-Ex-1

Project Area Photo
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ST-ST-E-Ex-1

Project Cost Estimate

PROJECT:
PROJ. NO:
BY:
ITEM
NO.
1
2
3
4
5
6

PLANNING LEVEL CONSTRUCTION COST ESTIMATE
Tetra Tech/KCM
Pioneer Highway Outfall
ST-ST-E-Ex-1
CLIENT :
Snohomish County
LRG
CHECKED BY:
DATE:1/11/02
BID ITEM
QUANTITY UNIT UNIT
AMOUNT
PRICE
Clearing & Grubbing
24-inch Reinforced Concrete
72-inch Energy Dissipating Manhole
Gravel Borrow
Riprap
Restoration

Erosion Control
Traffic Control
Contingency
Mobilization
Sales Tax
Engineering/Legal/Admin
Construction Management
Permitting
Land Acquisition/Easement

2002 DOLLARS

1
10
1
68
40
1

LS
LF
EA
TN
CY
LS

$1,000
$70
$6,500
$23
$48
$1,000

$1,000
$700
$6,500
$1,564
$1,920
$1,000

Subtotal

Subtotal
10%
Construction Subtotal
8.5%
85%
20%
20%
LS

$12,700
$1,270
$635
$3,810
$18,415
$1,842
$20,257
$1,722
$17,218
$4,051
$4,051
$0

Total Estimated Project Cost

$47,000

10%
5%
30%

Notes:
1. The above cost opinion is in 2002 dollars and does not include future escalation, financing, or O&M costs.
2. The order of magnitude cost opinions have been prepared for guidance in project evaluation from the information
available at the time of preparation and for the assumptions stated. The final cost of the project will depend
on actual labor and material costs, actual site conditions, productivity, competitive market conditions, final project
scope and schedule, and other variable factors. As a result, the final project cost will vary from those presented
above. Because of these factors, funding needs for individual projects must be scrutinized prior to establishing
final project budgets.
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ST-ST-E-Ex-2

PROJECT SUMMARY SHEET
Project Title : 288th Street NW from 88th Avenue NW to Pioneer Highway
Drainage Improvement
Project
Description :

Construct 300 feet of asphalt berm on the south side of 288th Street NW
extending east from 89th Avenue NW; install a catch basin at the
southeast corner of 288th Street NW and 89th Avenue NW and 200 feet
of 12-inch pipe extending west from the catch basin; and regrade
300 feet of ditch on the south side of 288th Street NW.
The proposed improvements can be constructed within existing road
right-of-way.

Problem
Description:

A drainage ditch conveys runoff on the north side of 288th Street NW,
but only limited conveyance exists on the south side of the street and
runoff flows onto private property. During long rainfall events, this flow
floods the front yard and the crawl space of a home on the south side of
the road, near 88th Avenue NW. A ditch on the east side of 89th Avenue
NW conveys flow north to 288th Street NW, but no culvert or ditch exists
to carry flow west along 288th Street NW. Flooding at this intersection
will be frequent unless a new drainage system is constructed along
288th Street NW.

Design
Criteria

Conveyance during peak 25-year flow based on future land use
conditions. Improve existing drainage system to maximize capacity.

Estimated
Project Cost:

$49,000
Project Sketch

1
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ST-ST-E-Ex-2

Project Cost Estimate

PROJECT:
PROJ. NO:
BY:
ITEM
NO.
1
2
3
4
5

PLANNING LEVEL CONSTRUCTION COST ESTIMATE
Tetra Tech/KCM
288th St NW from 88th Ave NW to Pioneer Hwy
ST-ST-F-Ex-2
CLIENT :
Snohomish County
LRG
CHECKED BY:
DATE:1/11/02
BID ITEM
QUANTITY UNIT UNIT
AMOUNT
PRICE
12-inch HDPE
Type 1 Catch Basin
Asphalt Berm
Regrade Ditch
Restoration

Erosion Control
Traffic Control
Contingency
Mobilization
State Sales Tax
Engineering Design
Construction Management
Permitting
Land Acquisition/Easement
2002 DOLLARS

200
1
300
300
1

LF
EA
LF
LF
LS

$35
$1,330
$6.50
$5
$1,000

$7,000
$1,330
$1,950
$1,500
$1,000

Subtotal

Subtotal
10%
Construction Subtotal
8.50%
85%
20%
20%
LS

$12,800
$1,280
$1,280
$3,840
$19,200
$1,920
$21,120
$1,795
$17,952
$4,224
$4,224
$0

Total Estimated Project Cost

$49,000

10%
10%
30%

Notes:
1. The above cost opinion is in 2002 dollars and does not include future escalation, financing, or O&M costs.
2. The order of magnitude cost opinions have been prepared for guidance in project evaluation from the information
available at the time of preparation and for the assumptions stated. The final cost of the project will depend
on actual labor and material costs, actual site conditions, productivity, competitive market conditions, final project
scope and schedule, and other variable factors. As a result, the final project cost will vary from those presented
above. Because of these factors, funding needs for individual projects must be scrutinized prior to establishing
final project budgets.
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ST-ST-E-Ex-3

PROJECT SUMMARY SHEET
Project Title : 80th Avenue NW Culvert Outlet Improvement
Project
Description:

Remove a separated section from the outfall area of a culvert crossing
80th Avenue NW near 288th Street NW, as well as a log that is lodged in
the culvert and other debris. Stabilize the outlet with log weirs and
boulders. Stabilize the embankment around the outlet with vegetation.
The work can be phased by removing the separated culvert section and
log immediately and stabilizing the outlet and embankment at a later
date.

Problem
Description:

The last section of a 60-inch concrete culvert crossing under 80th
Avenue NW has separated and is lying about 10 feet downstream. A
large log is lodged between one end of the culvert and the separated
section, and other debris is present around the outlet. The debris, log,
and separated section pose a risk of causing the culvert to become
plugged. The resulting backup of flows could threaten 80th Avenue NW.
Fish passage is also blocked by the separated pipe section and outlet
erosion.

Design
Criteria:

Stabilize and protect existing drainage system and improve fish passage.

Estimated
Project Cost:

$51,000
Project Sketch

1
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ST-ST-E-Ex-3

Project Cost Estimate

PROJECT:
PROJ. NO:
BY:
ITEM
NO.
1
2
3

PLANNING LEVEL CONSTRUCTION COST ESTIMATE
Tetra Tech/KCM
80th Ave NW Culvert Outlet
ST-ST-H-Ex-3
CLIENT :
Snohomish County
LRG
CHECKED BY:
DATE:1/11/02
BID ITEM
QUANTITY UNIT UNIT
AMOUNT
PRICE
Clearing & Grubbing
Log Weirs
Restoration

Erosion Control
Traffic Control
Contingency
Mobilization
Sales Tax
Engineering/Legal/Admin
Construction Management
Permitting
Land Acquisition/Easement
2002 DOLLARS

1
3
1

LS
EA
LS

$4,000
$2,000
$1,000

$4,000
$6,000
$1,000

Subtotal

Subtotal
10%
Construction Subtotal
8.5%
85%
20%
20%
LS

$11,000
$1,100
$550
$3,300
$15,950
$1,595
$17,545
$1,491
$14,913
$3,509
$3,509
$0

Total Estimated Project Cost

$51,000

10%
5%
30%

Notes:
1. The above cost opinion is in 2002 dollars and does not include future escalation, financing, or O&M costs.
2. The order of magnitude cost opinions have been prepared for guidance in project evaluation from the information
available at the time of preparation and for the assumptions stated. The final cost of the project will depend
on actual labor and material costs, actual site conditions, productivity, competitive market conditions, final project
scope and schedule, and other variable factors. As a result, the final project cost will vary from those presented
above. Because of these factors, funding needs for individual projects must be scrutinized prior to establishing
final project budgets.
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ST-ST-E-Ex-4

PROJECT SUMMARY SHEET
Project Title : 284th Street NW Culvert and Ditch Improvements
Project
Description :

Replace a 12-inch CMP culvert under 284th Street NW with an 18-inch
culvert to reduce the chance of plugging; regrade approximately 500 feet
of ditch on the south side of 284th Street NW.
The proposed work is within the existing road right-of-way and there is
no fish passage across 284th Street NW or along the ditches. No
downstream impacts are anticipated because the upstream wetland
moderates the flows.

Problem
Description:

The inlet of the existing 12-inch CMP culvert under NW 284th Street is
damaged and partially plugged with debris. The ditches leading to this
culvert are overgrown with vegetation and are flooding property along
284th Street NW. The neighbor on the south side of 284th Street NW
has complained about the flooding and has placed an 18-inch culvert in
the ditch to help prevent flooding. Blockage of this culvert poses the risk
of further flooding of adjacent fields and NW 284th Street.

Design
Criteria:

Improve existing drainage system to maximize capacity.

Estimated
Project Cost:

$23,000
Project Sketch

1
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ST-ST-E-Ex-4

Project Cost Estimate

PROJECT:
PROJ. NO:
BY:
ITEM
NO.
1
2
3

PLANNING LEVEL CONSTRUCTION COST ESTIMATE
Tetra Tech/KCM
284th Street NW Culvert and Ditch Improvements
ST-ST-F-Ex-4
CLIENT :
Snohomish County
LRG
CHECKED BY:
DATE:1/11/02
BID ITEM
QUANTITY UNIT UNIT
AMOUNT
PRICE
18-inch HDPE
Pavement Patching
Regrade Ditch

Erosion Control
Temporary Traffic Control
Contingency
Mobilization
State Sales Tax
Engineering/Legal/Admin
Construction Management
Permitting
Land Acquisition/Easement
2002 DOLLARS

40
1
500

LF
LS
LF

$50
$1,500
$5

$2,000
$1,500
$2,500

Subtotal

Subtotal
10%
Construction Subtotal
8.5%
100%
20%
20%
LS

$6,000
$600
$180
$1,800
$8,580
$480
$9,060
$770
$9,060
$1,812
$1,812
$0

Total Estimated Project Cost

$23,000

10%
5%
30%

Notes:
1. The above cost opinion is in 2002 dollars and does not include future escalation, financing, or O&M costs.
2. The order of magnitude cost opinions have been prepared for guidance in project evaluation from the information
available at the time of preparation and for the assumptions stated. The final cost of the project will depend
on actual labor and material costs, actual site conditions, productivity, competitive market conditions, final project
scope and schedule, and other variable factors. As a result, the final project cost will vary from those presented
above. Because of these factors, funding needs for individual projects must be scrutinized prior to establishing
final project budgets.
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ST-ST-E-Ex-5

PROJECT SUMMARY SHEET
Project Title : 280th Street NW and 70th Avenue NW Drainage Improvement
Proposed
Project :

Install a 12-inch culvert under a gravel driveway at the corner of 70th
Avenue NW and 280th Street NW to drain a ponding area into a
roadside ditch conveying flow east on the north side of 280th Street NW.
Regrade about 300 feet of this ditch to accept the flow from the new
culvert. Install a 100-foot asphalt berm along the outside of the roadway
as 70th Avenue NW turns onto 280th Street NW to direct sheet flow into
the regraded ditch.
The proposed work will be done within the existing road right-of-way.
The existing drainage system downstream of 280th Street NW should
not be impacted by this project because existing runoff flows down the
road and into the same ditch as the proposed solution.

Problem
Description:

Runoff accumulates in a ditch at the intersection of 280th Street NW and
70th Avenue NW. The runoff comes from the west through a small
swale, as sheet flow over a gravel driveway that serves several homes,
and from 100 feet of 70th Avenue NW. A 12-inch culvert south of the
ponding area appears to be flat and sloped to convey additional flow into
the ponding area. County staff have reported water flooding the roadway
and have identified this location as a drainage problem area. This
flooding presents safety problems.

Design
Criteria:

Conveyance during peak 25-year flow based on future land use
conditions. Improve existing drainage system to maximize capacity.

Estimated
Project Cost:

$21,000
Project Sketch

1
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ST-ST-E-Ex-5

Project Cost Estimate

PROJECT:
PROJ. NO:
BY:
ITEM
NO.
1
2
3
4

PLANNING LEVEL CONSTRUCTION COST ESTIMATE
Tetra Tech/KCM
280th St NW & 70th Ave NW Drainage Improvement
ST-ST-F-Ex-5
CLIENT :
Snohomish County
LRG
CHECKED BY:
DATE:1/11/02
BID ITEM
QUANTITY UNIT UNIT
AMOUNT
PRICE
12-inch HDPE
Asphalt Berm
Regrade ditch
Restoration (Gravel & Seeding)

Erosion Control
Temporary Traffic Control
Contingency
Mobilization
State Sales Tax
Engineering/Legal/Admin
Construction Management
Permitting
Land Acquisition/Easement
2002 DOLLARS

40
100
300
1

LF
LF
LF
LS

$35
$6.50
$5
$2,000

$1,400
$650
$1,500
$2,000

Subtotal

Subtotal
10%
Construction Subtotal
8.5%
100%
20%
20%
LS

$5,600
$560
$840
$1,680
$8,680
$868
$9,548
$812
$8,116
$1,910
$162
$0

Total Estimated Project Cost

$21,000

10%
15%
30%

Notes:
1. The above cost opinion is in 2002 dollars and does not include future escalation, financing, or O&M costs.
2. The order of magnitude cost opinions have been prepared for guidance in project evaluation from the information
available at the time of preparation and for the assumptions stated. The final cost of the project will depend
on actual labor and material costs, actual site conditions, productivity, competitive market conditions, final project
scope and schedule, and other variable factors. As a result, the final project cost will vary from those presented
above. Because of these factors, funding needs for individual projects must be scrutinized prior to establishing
final project budgets.
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ST-ST-E-Ex-6

PROJECT SUMMARY SHEET
Project Title

68th Avenue NW Drainage Improvement

Project
Description :

Reopen a plugged driveway culvert on the east side of 68th Avenue NW
south of 292nd Street NW. Regrade roadside ditches and replace a 12inch culvert under 68th Ave NW with an 18-inch culvert.
The driveway culvert should be unplugged and ditches regraded
immediately. Replacement of the cross culvert could be scheduled for a
later date.
This work can be done within the existing road right-of-way. Fish
passage should not be required because this system is dry most the
time.

Problem
Description:

Flooding of the roadway, driveways on the east side of the roadway, and
private property has been reported along 68th Avenue NW in the vicinity
of this project. The outlet of a 12-inch driveway culvert was found to be
plugged, posing the risk of flows overtopping the driveway and flowing
onto the road. Roadside ditches at this location also need to be cleaned
and regraded. A resident thought a 12-inch concrete culvert crossing
68th Avenue NW was plugged, but a visual inspection in October 2001
showed both ends of the culvert to be open. However, hydraulic
calculations for this pipe suggest that the 12-inch culvert should be
replaced with an 18-inch pipe.

Design
Criteria:

Conveyance during peak 25-year flow based on future land use
conditions. Improve existing drainage system to maximize its capacity.

Estimated
Project Cost:

$22,000
Project Sketch
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ST-ST-E-Ex-6

Project Cost Estimate

PROJECT:
PROJ. NO:
BY:
ITEM
NO.
1
2
3
4
5

PLANNING LEVEL CONSTRUCTION COST ESTIMATE
Tetra Tech/KCM
68th Ave NW Drainage Improvements
ST-ST-F-Ex-6
CLIENT :
Snohomish County
LRG
CHECKED BY:
DATE:1/11/02
BID ITEM
QUANTITY UNIT UNIT
AMOUNT
PRICE
18-inch HDPE
Pavement Patching
48-inch Type 2 CB
Ditch Cleaning
Restoration

60
1
1
200
1

Erosion Control
Temporary Traffic Control
Contingency

10%
15%
30%

Mobilization
State Sales Tax
Engineering/Legal/Admin
Construction Management
Permitting
Land Acquisition/Easement

10%
8.5%
85%
20%
20%

LF
LS
EA
LF
LS

$50
$1,500
$2,940
$5
$1,000

$3,000
$1,500
$2,940
$1,000
$1,000

Subtotal

$9,440
$944
$1,416
$2,832
$14,632
$1,463
$1,244
$5,121
$2,926
$2,926
$0

Subtotal

2002 DOLLARS

Total Estimated Project Cost

$22,000

Notes:
1. The above cost opinion is in 2002 dollars and does not include future escalation, financing, or O&M costs.
2. The order of magnitude cost opinions have been prepared for guidance in project evaluation from the information
available at the time of preparation and for the assumptions stated. The final cost of the project will depend
on actual labor and material costs, actual site conditions, productivity, competitive market conditions, final project
scope and schedule, and other variable factors. As a result, the final project cost will vary from those presented
above. Because of these factors, funding needs for individual projects must be scrutinized prior to establishing
final project budgets.
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