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CHAPTER 1.
INTRODUCTION
Whatcom County (County) completed a comprehensive stormwater plan for the Lake Whatcom area to
address water quality and watershed health issues in 2008 (CH2M Hill 2008). The most recent update was
in September 2017 (Herrera, 2017). This plan expands the planning effort to include an infrastructurefocused approach to stormwater in the East Geneva Subwatershed along the western shoreline of Lake
Whatcom. The study recommends strategies to mitigate infrastructure deficiencies so that stormwater is
safely conveyed throughout the subwatershed. It also reviews existing capital improvements listed in the
County’s Water Resources Improvement Program six-year plan for general feasibility based on the updated
infrastructure modeling. Whatcom County has used this approach in the Birch Bay area to address known
infrastructure problems and prioritize projects.

PURPOSE AND GOALS
The purpose of the Lake Whatcom East Geneva Subwatershed Master Plan is to develop a systematic
approach to solving stormwater problems in the East Geneva Subwatershed, improving drainage
infrastructure, reducing flooding, and improving water quality. Developing the plan consisted of collecting
data on the storm drain system, analyzing system capacity, identifying and addressing deficiencies in
drainage infrastructure, and developing a capital improvement program. The objectives of this plan are as
follows:
•

Develop an accurate, comprehensive inventory of stormwater facilities in each of the
subwatershed areas.

•

Create a guide for implementing capital projects to address drainage deficiencies in a
prioritized and scheduled manner.

•

Include and evaluate water quality projects from the Lake Whatcom Comprehensive Plan:
Stormwater Capital Program Update (Herrera, 2017).

•

Develop site-specific options for water quality improvements.

•

Document project needs to incorporate into a countywide capital improvement program.

STUDY AREA
The East Geneva Subwatershed spans 1.25 square miles (about 820 acres) along the western shoreline of
Lake Whatcom, 3 miles east of Bellingham (see Figure 1-1). The subwatershed is entirely within Whatcom
County and does not share any jurisdictional boundaries with the City of Bellingham or other
municipalities. The subwatershed is divided into multiple subbasins and extends from Cable Street in the
northwest down Lake Whatcom Boulevard to Strawberry Point Road to the southeast. Subwatershed areas
near the shore generally consist of single-family residential housing. The upland areas are rural and forested.

PREVIOUS PLANNING EFFORTS
Several recent planning efforts focusing on surface water issues in the Lake Whatcom watershed have
provided background and direction for this master plan. This is the first plan to specifically focus on the
East Geneva Subwatershed, providing detailed inventory data and analysis of drainage problems for this
subwatershed.

1

Lake Whatcom East Geneva Subwatershed Master Plan

Figure 1-1. Location of Subwatershed Master Plan Study Area

The 2008 Lake Whatcom Comprehensive Stormwater Management Plan covered the entire Lake Whatcom
watershed and investigated drainage, water quality, and aquatic habitat issues (CH2M Hill, 2008). This plan
also identified policy issues, structural and non-structural capital projects, low-impact development
techniques, and operation and maintenance recommendations for the Lake Whatcom watershed.
After the capital projects under the 2008 Plan were constructed, Whatcom County initiated the 2017 Lake
Whatcom Comprehensive Plan: Stormwater Capital Program Update to propose additional projects for
water quality improvement. The 2017 recommendations included six capital projects to address stormwater
water quality issues in the East Geneva Subwatershed. Because the plan covered the entire watershed,
detailed analysis was not performed for each subbasin. This subwatershed plan will assess those projects
and incorporate them into this plan.

REPORT ORGANIZATION
The Lake Whatcom East Geneva Subwatershed Master Plan is organized in two parts. Chapters 2 through
4 describe the physical characteristics of the subwatersheds, present a storm drain inventory, and identify
drainage problems. Chapters 5 and 6 identify capital projects for solving stormwater problems and present
the proposed project prioritization. The content of individual chapters is as follows:
•

Chapter 2 describes physical characteristics of the subbasins that make up the subwatersheds.
Field data collection for the stormwater inventory and the surface water drainage system are
also described in this chapter.

•

Chapter 3 describes a planning level hydrologic and hydraulic analysis. Continuous simulation
modeling was used to develop stormwater runoff hydrographs and estimate peak flow rates for
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each subbasin. Hydraulic analysis was used to identify drainage problems and estimate
conveyance capacity of the storm drain system.
•

Chapter 4 describes surface water problems. Interviews with Whatcom County staff, public
meetings, published reports, field data collection, and the planning level hydraulic analysis
were used to assemble a database of drainage problems.

•

Chapter 5 identifies projects to solve stormwater problems, including special studies, operation
and maintenance, and small works projects.

•

Chapter 6 presents a plan for implementation of stormwater capital projects.
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CHAPTER 2.
SUBBASIN CHARACTERISTICS
CLIMATE
The Lake Whatcom area experiences a mild marine climate with cool, dry summers and mild, wet winters.
Average monthly temperatures range from about 32ºF in January to 72ºF in August. Extreme temperatures
can occur, but temperatures rarely get above 90ºF (WRCC, 2011). The area receives an average of about
35 inches of rain and 14 inches of snow annually. Figure 2-1 shows the average monthly rainfall measured
at the City of Bellingham’s Geneva rain gauge, located near the northwest perimeter of the East Geneva
Subwatershed, which is the closest source of climate data for this plan. Typically, winter rainfall occurs as
long-duration, low-intensity events over a day or more.

Figure 2-1. Average Monthly Rainfall—Geneva Rain Gauge

WATER QUALITY
In 1998, Lake Whatcom was listed as impaired by the Washington State Department of Ecology (Ecology).
Based on this impairment, total maximum daily loads (TMDL) for dissolved oxygen, fecal coliform bacteria
and phosphorus were assessed to determine allowable discharge levels to meet water quality standards in
Lake Whatcom . The U.S. Environmental Protection Agency (EPA) approved the TMDL report in 2016,
and the County is working with Ecology to implement it. This implementation includes measures to limit
the runoff from development, including restricting the amount of development through regulations and
purchasing land preserves.

TOPOGRAPHY AND SUBBASINS
The 1.25-square-mile Lake Whatcom East Geneva Subwatershed has been subdivided into seven subbasins
(Figure 2-2). Surface runoff within the subwatershed generally flows north and is discharged into Lake
Whatcom. Surface runoff in the uplands accumulates in ditches and flows north toward increased areas of
urban development. Elevation ranges between 300 feet and 1,000 feet on the North American Vertical
Datum of 1988 (NAVD88).
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Figure 2-2. East Geneva Subwatershed Topography and Subbasin Boundaries
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A brief description of each subbasin’s topography and general level of development (note that this does not
relate to specific County zoning) is as follows:
•

The Strawberry Point subbasin is a 6-acre subbasin on the east side of the East Geneva
Subwatershed. It is north of Lake Whatcom Boulevard and covers half of Strawberry Point,
which is surrounded by the lake. The subbasin is fully developed with low-density residential
on approximately half-acre lots. The ground surface is moderately sloped—generally less than
10 percent—with approximately 40 feet of relief. The Strawberry Creek subbasin is adjacent
to the south.

•

The Strawberry Creek subbasin covers 165 acres on the east edge of the East Geneva
Subwatershed, bordered on the north by Lake Whatcom. Strawberry Creek, a small tributary
to Lake Whatcom, spans the length of the subbasin, with approximately 200 feet of elevation
change from the upstream channel to the point of discharge. The subbasin is almost entirely
forested, except for two residences near its western boundary. The ground surface is generally
steep with slopes exceeding 15 percent. The Geneva Pond and Eagle Point subbasins lie to the
west and the south.

•

The Eagle Point subbasin covers 39 acres along Lake Whatcom Boulevard, with Lake
Whatcom on the north. It is primarily low density residential, with the southern section
including forest. A ridgeline runs across the southern extent of the subbasin with approximately
200 feet of relief to Lake Whatcom. Ground slopes near Lake Whatcom Boulevard are
generally flat (less than 5 percent) transitioning to steeper slopes exceeding 15 percent within
the upper subbasin. The Geneva Pond subbasin is on the south and the Coronado Heights
subbasin on the west.

•

The Geneva Pond subbasin covers 162 acres along the southern edge of the subwatershed. It
extends from the eastern edge of the subwatershed up to the Coronado Avenue subbasin, with
a small, narrow area that extends north to Lake Whatcom. The subbasin is generally
undeveloped and forested and includes a subsection of the Stimpson Family Nature Reserve.
A large depressional area in the upland area includes Geneva Pond. An un-named stream drains
from the upland area to Lake Whatcom and is generally steep, with a ground slope up to
10 percent and about 150 feet of relief between the upland area and the discharge to Lake
Whatcom.

•

The Coronado Heights subbasin covers 71 acres adjacent to Lake Whatcom between the Eagle
Point subbasin and the Fremont and Cable subbasin. Land use is low-density residential and
forested to the east and medium-density residential to the west. Upland areas drain down at a
ground slope of 5 to 15 percent to a forested depressional area south of Lake Whatcom
Boulevard.

•

The Coronado Avenue subbasin covers 103 acres in the southwest part of the subwatershed. It
drains forested area in the high elevation areas above Lake Louise Road with 500 feet of relief
and ground slopes that typically exceed 15 percent. Below Lake Louise Road the land use is
low to medium-density residential development along Coronado Avenue, with 300 feet of relief
to Lake Whatcom and a moderate ground slope between 5 and 15 percent.

•

The Fremont and Cable Street subbasin, the largest of the subbasins, covers 277 acres along
the western edge of the subwatershed. It features a mixture of low to medium-density
residential areas in the northern lowlands along Coronado Avenue and large areas of forest and
pastureland in the southern upland area. The highest area, above Lake Louise Road, has
500 feet of relief and ground slopes that exceed 15 percent. Below Lake Louise Road there is
300 feet of relief to Lake Whatcom and a moderate slope between 5 and 15 percent.
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SURFACE WATER FEATURES
Surface water drainage features convey stormwater runoff from the interior of the subwatershed toward
Lake Whatcom Boulevard and Lake Whatcom. On the western half of the subwatershed, upland areas are
connected to field ditches that connect to catch basins, ditches, and driveway culverts along arterial roads.
The eastern half of the watershed has less development infrastructure, and the upland areas drain through
ditches and small streams that connect directly to Lake Whatcom Boulevard. Storm drains are routed toward
Lake Whatcom Boulevard. A significant number of outfalls along Lake Whatcom Boulevard only capture
and discharge stormwater runoff from the area immediately adjacent to the arterial street. There are 28
currently identified outfalls or discharge points along Lake Whatcom Boulevard that discharge stormwater
runoff from the East Geneva subwatershed to Lake Whatcom. The following sections describe surface water
features in each subbasin.

Strawberry Point
The Strawberry Point subbasin has one outfall that discharges surface water to Lake Whatcom. The
contributing area is limited to Lake Whatcom Boulevard to the north and does not receive inflow from
adjacent subbasins. The outfall, located on the east side of Strawberry Point Road, is a 30-inch-diameter
concrete culvert.
The northern part of Strawberry Point Road drains to the north and shares an outfall with the east side of
Strawberry Point, which is outside of the East Geneva Subwatershed in the Sudden Valley Subwatershed.

Strawberry Creek
The Strawberry Creek subbasin has two outfalls to Lake Whatcom. The first outfall, is a 30 inch culvert
that crosses under Lake Whatcom Boulevard west of Strawberry Point Road. The culvert discharges to the
ditch that serves as the outfall from the Strawberry Point subbasin. The contributing area to the primary
outfall is from Strawberry Creek, which is designated as a fish-bearing stream in the Washington
Department of Fish and Wildlife (WDFW) fish passage database (WDFW, 2019).
The second outfall is a 12-inch-diameter concrete culvert approximately 200 feet to the west of the primary
outfall that drains a smaller fraction of the upstream subbasin. This second outfall also receives flows from
the west via a storm drain system adjacent to Lake Whatcom Boulevard that serves a portion of the Eagle
Point subbasin.

Eagle Point
The Eagle Point subbasin has five outfalls along a 0.5-mile length of Lake Whatcom Boulevard. The
primary drainage pathways consist of a series of ditches, pipes, and catch basins running east to west along
the south side of Lake Whatcom Boulevard. Three distinct and disconnected storm drain systems span the
five outfalls, capturing stormwater adjacent to Lake Whatcom Boulevard. The primary outfalls from the
subbasin vary in size between 12-, 15-, and 18-inch-diameter culverts.
The eastern edge of the subbasin drains to the east through the storm drain system and shares an outfall
with the Strawberry Creek subbasin. Similarly, a small area on the western edge of the subbasin shares a
discharge point with the primary outfall that discharges to the Geneva Pond subbasin.

Geneva Pond
The Geneva Pond subbasin runs 1.5 miles east to west along the southern edge of the subwatershed,
comprising nearly 20 percent of the subwatershed, and has one outfall. The subbasin has limited storm drain
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infrastructure and is primarily a depressional area that likely provides stormwater detention. Upstream from
Geneva Pond, stormwater runoff is received from the adjacent upland Coronado Avenue subbasin through
an 18-inch concrete culvert that crosses under Lake Louise Road; however, there is no clearly defined
stormwater infrastructure between the two locations.
Based on the available topography, surface water is primarily collected along natural channels and
discharged to Geneva Pond, a perennial pond, before draining toward Lake Whatcom Boulevard through
an un-named stream. The stream is conveyed under Lake Whatcom Boulevard by a 24-inch-diameter
concrete pipe. The stream is fish-bearing, as designated in the WDFW fish passage database.

Coronado Heights
The Coronado Heights subbasin has nine outfalls, with one draining an upland area and eight draining areas
adjacent to Lake Whatcom Boulevard. The upland area begins in a residential area that is served by a series
of catch basins connected by 12- to 18-inch-diameter corrugated metal pipe (CMP) and plastic pipe. This
system is a mixture of private and publicly maintained facilities that drain into a small, 0.2-acre private
detention pond with a control structure that discharges into a forested area. Flow is conveyed through the
forested area to an open ditch to Grand Boulevard where flow crosses under Lake Whatcom Boulevard
through a 24-inch-diameter high-density polyethylene (HDPE) culvert.
The area along about a quarter-mile of Lake Whatcom Boulevard drains to road catch basins draining to
eight outfalls. These outfalls cross under Lake Whatcom Boulevard and range in size from 4- to 24-inchdiameter pipe, which is a mixture of CMP, HDPE, and concrete materials.

Coronado Avenue
The Coronado Avenue subbasin has one 36-inch-diameter concrete outfall at Lake Whatcom Boulevard.
The primary outfall is the discharge point for an un-named creek that flows roughly parallel to Coronado
Avenue, with roadway culverts crossing Lasalle Avenue, Columbus Avenue, Lewis Avenue, Coronado
Lane and Lake Louise Road. The surface runoff contributing area extends south of Lake Louise Road into
an upland forested area. The unnamed creek is designated a fish-bearing stream, with multiple partial and
full blockages per the WDFW fish passage database.

Fremont and Cable Street
The Fremont and Cable Street subbasin, the largest subbasin at over 30-percent of the total subwatershed
area, has 11 outfalls. The subbasin consists of an upper area (Fremont Street) and a lower area (Cable
Street). All drainage pathways flow toward Lake Whatcom Boulevard. Outfalls range in size from 12- to
24-inch-diameter.
Drainage from the upper Fremont Street area drains south to north through natural ditches before reaching
Fremont Street. At Fremont Street, a system of catch basins, ditches, and culverts convey drainage east
toward Coronado Avenue. Approximately 300 feet to the west of Coronado Avenue, the storm drain
infrastructure outfalls into an un-named creek and flow continues to the north to cross under Lake Whatcom
Boulevard.
Drainage from the lower Cable Street area begins at Fremont Street, which runs west to east. Flow is
conveyed through a series of ditches and driveway culverts toward the storm drain infrastructure at Cable
Street. A storm drain line with catch basins and flow control runs west to east along Cable Street. Storm
flow is conveyed to a 24-inch-diameter HDPE outfall crossing under Lake Whatcom Boulevard. Adjacent
to Lake Whatcom Boulevard, additional storm ditches, driveway culverts, and small segments of storm
pipe form three unconnected storm systems that discharge into Lake Whatcom.
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GEOLOGY AND SOILS
The hills surrounding Lake Whatcom were formed by the same tectonic forces that shaped the Cascade
Range. In the area of the East Geneva Subwatershed, stronger bedrock layers in the Chuckanut Formation
formed the ridges and high points, while weaker shale formed the low points. During the last ice age, those
low points were depressed under the weight of the glaciers to form Lake Whatcom. As the glaciers advanced
and receded, the underlying soils rebounded and deposits of volcanic ash, colluvium, slope alluvium and
loess typically formed a layer of 40 to 60 inches of soil near the surface. These soils are well-drained to
moderately well drained. Figure 2-3 shows hydrologic soil groups.
The Natural Resources Conservation Service (NRCS) Soil Survey classifies soils according to Hydrologic
Soil Types A through D:
•

Type A and B soils are generally outwash soils made of loosely consolidated sand and gravel
material. They are deep, well-drained soils with low runoff potential. Type B soils cover about
30 percent of the subwatershed.

•

Type C soils are till soils made of fine-textured silts with shallow depths, low permeability,
and high runoff potential. Type C soils cover about 70 percent of the subwatershed.

•

Type D soils are wetland soils made of saturated silts and clays with a high water table. They
are very shallow and have a confining clay or hardpan layer near the surface. Type D soils were
not identified within the East Geneva Subwatershed based on available mapping.

County staff noted that there was some stiff soils in the area of Fremont Street. The NRCS Soil Survey
indicates that these soils are classified as Type B soils. This supports the typical practice of more
detailed investigation of soils when designing stormwater facilities. For this planning level study, the
regional data was considered sufficient to provide a list of prioritized projects.

FEMA FLOOD ZONE
Flood hazard mapping by the Federal Emergency Management Agency (FEMA) shows a Type A flood
zone along the shoreline of Lake Whatcom. The flood zone does not extend beyond the roads adjacent to
the lake and appears to impact only waterside parcels as shown on Figure 2-4. Flood Zone Type A is a
special hazard area associated with rising water from rivers, lakes, streams, or other water bodies. The flood
zone is established using approximate methods, but there is no defined base flood elevation associated with
it. FEMA flood insurance purchase requirements and floodplain management standards apply.
Whatcom County regulates frequently flooded areas as critical areas under its Critical Areas Ordinance
(CAO, Whatcom County Code 16.16).

WETLANDS
Wetlands are areas inundated or saturated at a frequency and duration sufficient to support typical wetland
vegetation. They are defined by the presence of wetland vegetation, standing water and hydric soils.
Whatcom County regulates wetlands through its CAO, which requires protection of wetland areas and their
buffers depending on classification.
Approximately 1.25 acres of wetland are identified within the subwatershed. Wetlands were identified
based on the GIS database from Whatcom County’s CAO Mapping. This data consolidates available
datasets from local, regional and national databases to identify potential wetlands that require further
investigation. Per Whatcom County’s description of data sources on the Wetlands CAO map, these data are
considered an estimate and site evaluations for local projects are necessary. Approximate wetland locations
are shown in Figure 2-4.
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Figure 2-3. Hydrologic Soil Groups in the East Geneva Subwatershed
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Figure 2-4. Wetlands and FEMA Flood Zones in the East Geneva Subwatershed

ZONING AND LAND USE
Zoning defines future development and can be used as a predictor of how impervious area coverages will
change as the subwatershed becomes more fully developed. The County currently has five zoning
designations within the East Geneva Subwatershed:
•

ROS—Recreational open space

•

R5A—Rural 1 dwelling unit per 5 acres

•

RR5A—Rural residential 1 dwelling unit per 5 acres

•

RF—Rural forest

•

CF—Commercial forestry

Currently, the East Geneva Subwatershed is 100 percent within unincorporated Whatcom County, so
regulation of development is entirely within County jurisdiction. Current zoning (2017) is shown on
Figure 2-5. An urban growth area in unincorporated Whatcom County represents about 34 percent of the
subwatershed. Although an urban growth area typically includes increased density, development in the
subwatershed is limited to 1 residence per 5 acres under the Rural 5 or Rural Residential 5 zoning. Other
areas are zoned for commercial and rural forest and small areas of recreational open space.
The existing land use (see Figure 2-6) does not mirror the current zoning in all cases. Most areas are more
dense than current zoning, and a few areas could allow some additional Rural or Rural Residential
development. The areas that are more dense than the current zoning are primarily in the western half of the
subwatershed and along Lake Whatcom. These areas, within the Fremont and Cable, Coronado Heights,
Eagle Point and Strawberry Point subbasins, primarily have quarter-acre residential lots where zoning calls
for one dwelling unit per 5 acres.
The Geneva Pond and Strawberry Creek subbasins contain forested areas that are zoned rural residential or
rural forest. Some areas zoned rural residential in the Geneva Pond subbasin are part of the Stimpson Family
Nature Reserve are not expected to be developed.
Roadways, parking lots, sidewalks, rooftops and other hard surfaces that prevent rainfall from infiltrating
into the ground are called impervious surfaces. The effects of impervious surface on stormwater runoff and
water quality are well known. Increased impervious cover, if its runoff is uncontrolled or untreated, affects
receiving water bodies by increasing and extending the duration of peak flows and increasing the rate of
pollutants washing off the landscape.
Existing impervious area in the subwatershed, delineated based on 2016 aerial imagery for roadways and
rooftops, is summarized in Table 2-1. The total impervious surface is about 10 percent of the total
subwatershed area. In order to estimate stormwater runoff and peak flow conservatively, this area is
considered to be 100 percent directly connected to the storm system.
Based on the existing impervious areas, the existing-conditions analysis for the subwatershed is expected
to provide conservative estimates compared to current zoning. Appendix B (Hydrologic and Hydraulic
Analysis) details how the existing condition was classified and modeled. Note that the classification of lowdensity residential and medium-density residential are for the purposes of this Subwatershed report and do
not reflect the County zoning codes.
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Figure 2-5. Current Zoning (2017) in the East Geneva Subwatershed
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Figure 2-6. Existing Land Use in the East Geneva Subwatershed
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TABLE 2-1.
ESTIMATED IMPERVIOUS AREA IN THE EAST GENEVA SUBWATERSHED
Subbasin

Total Subbasin Area (acres) Impervious Area (acres) Impervious as % of Total

Strawberry Point
Strawberry Creek
Eagle Point
Geneva Pond
Coronado Heights
Coronado Avenue
Fremont and Cable Street
Total

6.6
164.6
39.3
161.5
70.7
102.7
277.0
822.4

1.8
1.1
6.5
0.5
15.1
7.2
53.5
85.7

27%
1%
17%
< 1%
21%
7%
19%
10%

STORMWATER SYSTEM INVENTORY
The storm drain system in most of the East Geneva Subwatershed had been inventoried by the County as
part of its stormwater program and incorporated within its ArcGIS geodatabase. The geodatabase included
drainage features such as pipe diameter, material and elevations for public daylighted culverts and ditches.
Pacific Surveying and Engineering completed a targeted survey in the spring of 2019 to verify critical
elevations and locations. Elevation data was collected for catch basin rims, culvert inverts, and ditch
bottoms and compiled in a geodatabase developed for this Subwatershed plan. ArcGIS was used to view
and organize data in order to connect the drainage features and create a drainage network within a hydraulic
model. The storm drainage system inventory developed for this project is shown in Appendix A. Tables 2-2
and 2-3 summarize the drainage structure, ditch, and pipe data for the subwatershed that was identified.

TABLE 2-2.
CATCH BASINS AND OUTFALLS IN THE EAST GENEVA SUBWATERSHED
Catch Basins

Outfalls

Total

Strawberry Point
Strawberry Creek
Eagle Point
Geneva Pond
Coronado Heights
Coronado Avenue
Cable and Fremont Street

1
0
12
0
46
26
161

1
2
5
1
9
1
11

2
2
17
1
55
27
172

Total

246

30

276

Subbasin
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TABLE 2-3.
DITCHES, PIPES AND CULVERTS IN THE EAST GENEVA SUBWATERSHED

Roadside
Ditch

Subbasin

Drainage Element Length (feet)
Storm Drain (by Diameter)
Culvert
<8” 10”-12” 15”-18” >24”
<8” 10”-12” 15”-18”

>24”

Total

100
332
5,397
720
8,404
7,156
61,161

Strawberry Point
Strawberry Creek
Eagle Point
Geneva Pond
Coronado Heights
Coronado Avenue
Cable and Fremont St

0
0
3,474
516
4,817
5,291
43,354

0
0
246
0
674
346
1,773

0
0
977
161
1,819
436
8,638

0
0
0
0
220
46
2,368

0
0
0
0
96
393
1,016

0
0
91
0
15
31
34

36
218
377
0
448
255
3,115

0
40
232
0
76
209
372

64
74
0
43
239
149
491

Total

57,452

3,039 12,031

2,634

1,505

171

4,449

929

1060 83,270

There are 276 drainage structures in the East Geneva Subwatershed, including catch basins and outfalls.
There are approximately 11 miles of ditch and 5 miles of pipeline (culvert and storm drain). Culverts and
storm drain pipes range from 4-inch-diameter yard drains to 36-inch-diameter pipes conveying the main
flow through a subbasin (trunk pipes or roadway culverts). Approximately 45 percent of the pipe is between
12 and 18 inches in diameter. Pipe materials include polyvinyl chloride (PVC), HDPE, concrete, and CMP.
Generally, newer pipes are PVC or HDPE and older ones are concrete or CMP. CMP has a relatively short
design life of about 30 years before it starts to rust, usually in the flow line of the pipe. CMP is also
susceptible to bending and crushed pipe ends. PVC and HDPE pipe may be susceptible to deformation if
installed incorrectly.
A cursory condition assessment performed during the drainage inventory identified three structures as being
in poor condition. The condition assessment also found several locations where connection structures (catch
basins or manholes) were absent, had inadequate surface access, or needed grout replaced. Missing or
inadequate structures and damaged pipe ends are documented in Chapter 4.
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CHAPTER 3.
HYDROLOGIC AND HYDRAULIC ANALYSIS
This chapter describes hydrologic and hydraulic modeling of the East Geneva Subwatershed to help
quantify existing and future surface water conditions. The modeling was used to identify flooding-related
problems and to evaluate potential solutions. The goals and objectives of the hydrologic and hydraulic
modeling are as follows:
•

Develop an understanding of the hydrologic regime in the East Geneva Subwatershed.

•

Determine the capacity of the existing storm drainage system and identify capacity restrictions.

•

Identify flooding problems.

In general, hydrologic models are used to determine the amount of stormwater runoff that will be generated
from a drainage basin during a storm event or a series of storm events. The flow data generated by the
hydrologic model are then input into a hydraulic model, which evaluates how the flow is routed through a
conveyance system, such as a roadside ditch-and-culvert system, a stream channel or an enclosed storm
drain system.
The storm drainage system was analyzed using the Hydrologic Simulation Program – Fortran (HSPF)
model (U.S. EPA, 2005) and the Stormwater Management Model v5 (SWMM5) model (U.S. EPA, 2011).
HSPF was used to simulate runoff. SWMM5 was used to analyze the hydraulics of natural and constructed
surface water drainage systems in the East Geneva Subwatershed. A joint model was developed to
encompass all subbasins, due to uncertainty in subbasin overflow. Model development is documented in
Appendix B.

HYDROLOGIC ANALYSIS
HSPF is a continuous simulation hydrology model that uses long-term climate data (rainfall and
evapotranspiration data) and land use parameter inputs to determine long-term runoff characteristics for a
watershed. HSPF simulates all phases of the hydrologic cycle, including rainfall, direct surface runoff,
evapotranspiration and ground infiltration. Routing of runoff from discrete subwatersheds is modeled with
rating tables that represent pipes, channels, lakes, and other flood storage areas. Generally, rainfall that falls
on the land surface and is not removed through evapotranspiration either soaks into the ground or discharges
to a stream channel or other body of water as direct runoff. Water that infiltrates into the ground moves
laterally through the unsaturated zone as interflow or percolates into the saturated zone as groundwater.
Interflow discharges to the stream channel at a slower rate than direct runoff. Groundwater discharges to
the stream channel where the stream intersects the saturated zone, contributing to long-term base flow in
the system. Infiltrated flow can leave the surface watershed by entering deep groundwater.
Flow characteristics were computed for existing land use conditions in the East Geneva Subwatershed and
used to compute peak runoff rates. Flood frequency was computed using the peak runoff rates to identify
design events that correspond to the 2-, 25-, and 100-year peak runoff events. The design events were
extracted from the hydrologic data set and routed through the hydraulic model.
Whatcom County has a Phase II municipal stormwater permit from Ecology under the federal Clean Water
Act’s National Pollutant Discharge Elimination System (NPDES). Coverage under this permit requires the
County to implement minimum standards for maintenance of the existing stormwater system. Flow control
and water quality treatment for new developments and redevelopment are also required for applications, as
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of the 2005 edition of Ecology’s Stormwater Manual for Western Washington. Additional requirements for
on-site stormwater best management practices were introduced with the 2012 edition. These measures are
anticipated to help mitigate future flow conditions impacted by development. The 2019 edition did not
introduce additional flow control measures, but provided further clarifications on prior requirements.
Only the existing condition was modeled for this study, since this subwatershed has limited opportunity for
redevelopment and new development based on its zoning and the Lake Whatcom TMDL, which seeks to
minimize the amount of development. All development in the County is also subject to the NPDES
requirements that require mitigative measures to reduce the flow impacts. Therefore, it is assumed that
future development conditions will not alter the identification and prioritization of projects.
The County has reported some recent water quality facilities appearing to be undersized. The County
identified some challenges including quantification of baseflow, unmapped connections, and variations in
precipitation. These concerns can be addressed on a case by case basis as design projects advance within
the subbasin. These challenges are discussed in greater detail below.
Baseflow may be captured using flow monitoring at a site prior to the design of a facility. The monitoring
equipment should be calibrated and field tested to provide the best possible data on the baseflow.
The mapping of connections is ongoing and should be verified prior to designing facilities in an area. These
challenges are made more difficult to resolve when a drainage path includes private property or roads that
are not mapped.
Several considerations for precipitation can be made to improve the accuracy of design. Two of the biggest
considerations are localized precipitation and orographic effects. Local precipitation gauges provide a more
representative indication of the precipitation within the area. Some models of the Lake Whatcom watershed
include orographic precipitation effects to reflect the different precipitation levels that may occur at
different elevations. The precipitation has been studied as a part of the Model Report for Lake Whatcom
Watershed TMDL Model Project (Cadmus/CDM 2007). The data from the HFAM model was reviewed
and it was found that there were limited orographic effects so they were not considered for this study.
Localized precipitation was factored in and is further discussed in Appendix B.
Another factor that has not been required by the NPDES Phase II Permit but may be a future consideration
is climate change. There is no current consensus on the best way to model climate change. Some climate
change is reflected within the precipitation file, since it will reflect the changing precipitation factors.
However, this effect does not account for future precipitation. As designs are advanced, the County should
refer to current practices to meet the challenges of climate change.

HYDRAULIC ANALYSIS
The variety of drainage elements in the East Geneva Subwatershed storm drainage system (drain pipes,
catch basins, roadside culverts and ditches, natural channels and flood storage areas) requires a
sophisticated hydraulic model. The SWMM5 model is capable of representing the diverse character and
hydraulic features of the drainage system, as well as surcharging and flooding of pipes and open channels,
split flows, and hydraulic features such as detention facilities. The model is well-suited to estimate flow
and depth in the East Geneva storm drainage system.
A SWMM5 model was developed to represent all significant drainages within the East Geneva
Subwatershed. Modeled runoff from HSPF subcatchments was input to the SWMM5 model at discrete
nodes in the model schematic. SWMM5 models the routing of this runoff through a system of pipes,
channels, storage and outfalls, tracking the flow of water in each pipe and channel. All storm systems
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discharge into Lake Whatcom, where an initial boundary condition is set. The boundary condition used for
the analysis is 314.94 feet NAVD88, the maximum lake level as reported by the City of Bellingham
(Mitchell, 2010).

Flood Locations
Design analysis was performed using the SWMM5 model to identify locations where flooding is predicted
for existing and future conditions. Flooding was assumed when modeled peak depth at a model node
exceeded the defined overtopping elevation. Nodes with overtopping were grouped into problem areas
based on the cause of flooding.
The hydraulic analysis showed that the existing storm drain systems in the East Geneva Subwatershed have
adequate capacity to convey the 2-year event in most locations. The analysis predicted flooding at six nodes
for the 25-year event and eight nodes for the 100-year event. This flooding was grouped into four flood
problem areas:
•

Lake Whatcom Boulevard (multiple locations)

•

Coronado Avenue near Lake Whatcom Boulevard

•

Lake Louise Road

•

Lake Whatcom Boulevard near Viewhaven

Conveyance Capacity
Hydraulic modeling results were reviewed to assess the conveyance capacity of the primary conveyance
route in each subbasin. Capacity was defined as the maximum flow that can be conveyed through the system
with 0.5 feet of freeboard. This freeboard is less than the typical County design standards (Whatcom
County, 2002) to help identify the most challenging problems within the existing system. Table 3-1
summarizes the capacity analysis results at the 25 most significant outfalls in the East Geneva
Subwatershed. The remaining outfalls were minor and did not represent the primary flow path from the
subwatersheds.
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TABLE 3-1.
EXISTING OUTFALL CONDITION PEAK FLOWS AND SYSTEM CAPACITY

Locationa

Pipe Diameter
(inches)

Predicted Peak Flow (cfs)
2-Year
25-Year
100-Year

Maximum
Flow Capacity
(cfs)

Cable Street (DP439)

24

7.8

24.2

39.4

> 100-Year

DP441

18

0.5

1.4

2.2

> 100-Year

DP442

12

0.9

2.8

4.3

> 100-Year

Coronado Avenue (DP445)

15

0.5

1.4

2.2

> 100-Year

Coronado Avenue (DP448)

24

8.2

25.5

41.71.

37.6

DP456

12

6.2

6.9

10.1

6.9

DP458

12

0.8

4.4

4.8

> 100-Year

Fremont Street (DP461)

30b

5.8

17.6

27.7

> 100-Year

DP460

Unk. Dia.

--

--

--

--

DP459

12

0.8

2.3

3.7

> 100-Year

DP464

24

0.6

1.9

3.7

> 100-Year

DP468

8

0.3

0.8

1.3

> 100-Year

DP470

12

0.7

2.2

3.8

> 100-Year

DP471

18

1.1

3.2

5.0

> 100-Year

DP480

12

0.3

0.9

1.4

> 100-Year

DP483

12

0.5

1.6

2.6

> 100-Year

Grand Avenue (DP484)

24

4.3

13.7

22.1

> 100-Year

Geneva Creek (DP485)

24

1.2

4.3

6.9

> 100-Year

DP493

15

1.1

3.4

5.5

> 100-Year

Viewhaven Lane (DP501)

12

1.5

4.3

6.3

6.1

DP503

12

0.3

1.0

1.6

> 100-Year

DP506

12

0.8

2.4

3.8

> 100-Year

Viewhaven (DP505)

18

2.9

8.0

10.7

> 100-Year

DP504

12

0.4

1.3

1.9

> 100-Year

Strawberry Point (DP500)

30

1.1

3.2

5.1

> 100-Year

a. The nodes listed are from Whatcom County’s GIS database.
b. Updated mapping shows diameter as 36”
cfs = cubic feet per second
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CHAPTER 4.
SURFACE WATER PROBLEMS
COMMON SURFACE WATER PROBLEMS
Drainage conditions are considered to be problems when they negatively affect existing or proposed
development. Although drainage problems may be caused by natural conditions such as steep slopes or
underlying hardpan, they are exacerbated by development that increases impervious area, reduces
vegetative cover, changes runoff routes, accelerates runoff rates, and affects water quality.

Rate and Volume of Stormwater Runoff Flows
The amount of runoff in a watershed is directly proportional to the amount of impervious area. Impervious
area is the area covered by hard surfaces such as roofs, streets and sidewalks, which prevent rainfall from
infiltrating into the soil. As development increases impervious area, the amount of stormwater runoff
increases. Even in built-out areas, impervious area can increase through re-development. Increased
impervious area can also decrease groundwater recharge and base flow in streams. With a larger percentage
of precipitation flowing as runoff, less is available to replenish soil moisture and groundwater storage.
Development also can affect runoff by changing its natural flow pathways. Fill for driveways or homes
often eliminates natural depressions. The flow of runoff from streets and roofs is faster than from treed
and vegetated areas. The construction of artificial channels, such as storm sewers or ditches, also
decreases the lag time between when rain falls and when it enters the flow of a receiving stream.
This increases the peak runoff rate in the receiving stream, which causes streambed scour and slope
destabilization.
Vegetation loss that occurs with development can have several effects on stormwater runoff. Plants and
trees not only improve soil permeability, they also provide a source of precipitation storage. With vegetation
loss, rain that would have been evaporated from or absorbed by trees instead falls to the ground and
contributes to standing water.

Ponding
Naturally occurring ponding in an undisturbed system is beneficial because it slows the rate of runoff, thus
reducing the likelihood of conveyance and erosion problems downstream. However, if ponding poses a
safety concern or property damage risk, then correction is required. The following conditions can cause
ponding of surface water runoff:
•

Lack of drainage infrastructure

•

Inadequate capacity in a drainage system

•

Inadequate capacity due to unanticipated seepage, rising seasonal groundwater or both

•

Inadequate gradient for surface runoff to flow into the collection system

•

Inadequate infiltration due to compaction from construction

•

Inadequate infiltration due to low permeability or saturated soils

•

Inadequate infiltration or surface ponding due to rising seasonal groundwater

Most ponding in the East Geneva Subwatershed occurs due to low ground slopes and insufficient
conveyance capacity.
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Inadequate or Failing Drainage Structures
Drainage structures are considered inadequate when they are too small to accommodate stormwater flows,
whether by original design or because land use changes increased flows to levels beyond the system’s
capacity. It is not economical to design systems with capacity for every possible storm, but systems that are
inadequate for a reasonable design storm (see Figure 4-1) must be improved by performing a hydraulic
analysis and designing improvements to meet local design criteria. Within the study area, many of the
existing drainage structures were installed fairly recently and are of adequate size. Inadequate infrastructure
also includes structures in poor condition and in need of replacement, as shown in Figure 4-2.

Figure 4-1. Roadside Ditches Undersized for Large Storms
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Figure 4-2. Failing CMP Culvert (left) and Sediment Deposition in Ditch (right)

Water Quality
Urban stormwater quality is highly variable, depending on factors such as land use, the level of
development, the age of the developed area, and the density of construction. The quality of stormwater
runoff has historically been degraded by changes from natural to urbanized conditions.
The type and amount of pollutants in surface waters depend on land uses in the drainage area, pollutant
source controls, and drainage system maintenance programs. Primary contaminants in stormwater from
developed areas are eroded sediment and debris from deteriorating roadways and buildings. Other
pollutants associated with runoff are heavy metals, inorganic chemicals, nutrients (nitrogen and
phosphorus), petroleum products, and fecal coliform bacteria. Older, poorly maintained urban
neighborhoods generally have higher levels of pollutants than newer developments, due to higher levels of
traffic, accumulation of debris, and deteriorating housing stock.
In rural or undeveloped areas, stormwater pollutant loadings are typically low. The stormwater quality of
forested areas is often used as a base condition for comparison to developed areas. Stormwater runoff in
agricultural areas is generally characterized by high nutrient or fecal coliform bacteria concentrations,
virtually no petroleum products, and only naturally occurring metals.
Since the study area was mostly developed without water quality treatment measures, the urban runoff may
be fairly low quality and the opportunity exists for improvements in treatment practices with
redevelopment.

Channel Erosion
Channel or stream bank erosion (see Figure 4-3) contributes to drainage problems in a number of ways.
Water quality is affected due to the contribution of fine sediments, which can increase turbidity. Habitat is
affected when fine sediment deposition smothers spawning areas. Transported sediments may be deposited
in storm drain pipelines and other conveyances, requiring increased maintenance activity and possibly
causing flooding due to flow obstruction. In some cases, stream bank erosion may lead to slope instability,
which can threaten public facilities and private residences.
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Figure 4-3. Erosion at Inlet to Storm System

Operation and Maintenance
Drainage structures fill with sediment over time in the absence of regular cleaning. When structures become
blocked, stormwater may overflow during rainfall events, causing damage to surrounding public and private
property. Drainage structures in the East Geneva Subwatershed are especially prone to siltation and
blockage due to backwater in low-gradient systems, which allows sediment to settle into pipes and ditches.
Sediments from developed areas have been shown to contain high levels of pollutants. Also, stormwater
outfalls near lake level are susceptible to blockage due to water level fluctuation that washes lake sediment
into outfall pipes.
Non-standard catch basins with limited access may also prevent adequate maintenance of the storm drain
system at outlets (see Figure 4-4). Proper storm drain design requires an access structure, usually a catch
basin or manhole, at each point where a pipeline changes grade or alignment direction and a sump for
sediment storage. Without this, storm system inspection and cleaning are difficult or impossible.
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Figure 4-4. Non-Standard Catch Basin with Limited Access for Maintenance and Inspection

SPECIFIC PROBLEMS IDENTIFIED FOR THIS MASTER PLAN
Drainage and water quality problems specific to the East Geneva Subwatershed were identified from a
number of sources:
•

Lake Whatcom Comprehensive Stormwater Plan (CH2M Hill, 2008).

•

Lake Whatcom Comprehensive Plan: Stormwater Capital Program Update (Herrera, 2017).

•

The Whatcom County Stormwater Incident Database (Whatcom County, 2019).

•

Public input.

•

County staff input.

•

Stormwater inventory data collection.

•

Hydrologic and hydraulic analysis performed to support this report.

Each problem has been categorized based on the following:
•

•

Frequency is a general indicator of the severity of the problem and has three types:
–

Storm Event—Problems that only occur during storm events, usually with large volume
or high-intensity rainfall. The frequency of the problem is quantified when known.

–

Chronic—Problems that occur with or without direct rainfall. Groundwater seepage is an
example of a chronic surface water problem.

–

Single-occurrence—Problems usually occur only once and do not return when resolved.
For instance, an accumulation of pet waste washing fecal matter into a drainage path may
be considered a single-event problem after cleanup.

Responsibility refers to who is responsible for resolving a stormwater problem:
–

Stormwater problems generated on public property or within the public storm drain system
are the responsibility of public entities, primarily Whatcom County. Undersized
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conveyance storm drains or damaged pipe outfalls in the public right-of-way are examples
of surface water problems under the jurisdiction of the County.

•

–

Problems generated on private property are the responsibility of the property owners.
County staff may offer advice on how to resolve private property issues but typically
cannot provide funding for these solutions. A rooftop downspout that directs flow onto
neighboring property is an example of a private property issue.

–

For some problems, responsibility is shared between public and private. Responsibility
for these types of problems is sometimes hard to define and usually identified on a caseby-case basis. Public/private problems usually involve cases where the public storm drain
conveyance systems cross private property where no easement has been granted.

Problem Types are categorized as drainage, maintenance, or water quality as the root cause.
Drainage problems are sub-categorized as inadequate conveyance or failing infrastructure.

Table 4-1 summarizes the 53 identified drainage, maintenance, and water quality problems specific to the
East Geneva Subwatershed by subbasin and problem type. The Fremont and Cable subbasin was identified
as the area with the greatest number of drainage and water quality problems. Drainage problems make up
50 percent of the total problems, and of those, most are public or shared public/private responsibility. Table
4-2 provides details on each problem identified within the East Geneva Subwatershed. Figure 4-5 shows
the problem locations.

TABLE 4-1.
SUMMARY OF DRAINAGE RELATED PROBLEMS IN THE EAST GENEVA SUBWATERSHED
Number of Problems
Subbasin

Strawberry Point
Strawberry Creek
Eagle Point
Geneva Pond
Coronado Heights
Coronado Avenue
Cable and Fremont
Total

Drainage
Inadequate Conveyance Failing Infrastructure Maintenance Water Quality Total
--2
-1
-9
12

1
--1
7
2
13
24

28

1
-1
-1
4
1
8

1
1
1
-1
5
9

3
1
4
1
9
7
28
53
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Figure 4-5. Identified Problem Areas in the East Geneva Subwatershed
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TABLE 4-2.
DRAINAGE RELATED PROBLEMS IN THE EAST GENEVA SUBWATERSHED
Problem (ID)
EG-1
(DP501)

Sourcea

General Location

H&H

Lake Whatcom Boulevard
South of Viewhaven Lane

Frequency Responsibility
Storm
Event

Public / Private

Problem Type
Drainage:
Conveyance

Description: A 12-inch-diameter pipe (SM7207) crossing Lake Whatcom Boulevard and a downstream 12inch-diameter outfall (DP501) have insufficient conveyance capacity and overflow during large storm events.
Hydraulic modeling indicates that roadway flooding occurs at Lake Whatcom Boulevard for the 100-year
event.
EG-2
(CV12755)

H&H

Geneva Street near Fir Tree
Way

Storm
Event

Public / Private

Drainage:
Conveyance

Description: An 18-inch-diameter concrete (CV12755) and multiple 12-inch concrete and fiberglass culverts
(CV12751, CV12743, CV12740) have insufficient conveyance capacity and overflow during large storm
events. Hydraulic modeling indicates that there is insufficient freeboard (less than 6 inches) at Geneva Street
for the 100-year event.
EG-3
(CV12964)

H&H

Lake Louise Road south of
Fremont Street

Storm
Event

Public

Drainage:
Conveyance

Description: A series of three 12-inch and 18-inch culverts (CV12992, CV12964, CV12961) have
insufficient conveyance capacity and overflow during large events. Hydraulic modeling indicates roadway
flooding occurs along Lake Louise Road south of the intersection of Austin Street during the 100-year storm
event.
EG-4
(DP445)

WC

Lake Whatcom Boulevard at
Coronado Avenue

Chronic

Public / Private

Drainage:
Infrastructure

Description: A 15-inch-diameter CMP outfall (DP445) is at the end of its design life and requires
replacement.
EG-5
(CV13067)

H&H

Lake Whatcom Boulevard near
Viewhaven Lane (Private)

Chronic

Public / Private

Drainage:
Conveyance

Description: A series of 12- and 18-inch CMP driveway culverts (CV13067, CV13064, CV13058) and
connecting open ditches have insufficient capacity and overflow during larger events. Hydraulic modeling
indicates flooding occurs on Lake Whatcom Boulevard. Storm pipe is located directly upstream of an 18inch-diameter concrete outfall (DP505) and overflows during the 25- and 100-year events.
EG-6

WC

2825 Lake Whatcom
Boulevard

Chronic

Public

Drainage:
Infrastructure

Description: Homeowner has reported that water ponds on the road and causes icy and unsafe conditions
during the winter. It appears that there is not a clear pathway to the ditch and that causes the water to pond on
the road.
EG-7
(CB 2394)

WC

Between 2795 and 2707 Lake
Whatcom Boulevard

Storm
Event

Public

Drainage:
Infrastructure

Description: Homeowner reported that not all water is collected by catch basin CB 2394, causing pooling
near road and icy conditions in winter. It was observed that the catch basin was not at the local low point.
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TABLE 4-2.
DRAINAGE RELATED PROBLEMS IN THE EAST GENEVA SUBWATERSHED
Problem (ID)
EG-8
(CB 2390)

Sourcea

General Location

WC

Lake Whatcom Boulevard at
Coronado Avenue

Frequency Responsibility
Chronic

Public

Problem Type
Drainage:
Infrastructure

Description: Catch Basin (CB 2390) is in poor condition and foundation is observed to be settling. The catch
basin has been the subject of grout repairs, but is likely to be replaced in the next inspection cycle.
EG-9
(CB 2391)

WC

2825 Lake Whatcom
Boulevard

Chronic

Public

Drainage:
Infrastructure

Description: Catch Basin (CB 2391) is an 8 inch by 12 inch rectangular grate poorly fitted on an 8 inch by 8
inch recessed opening with some fragments of concrete visible at the surface. The size and state of disrepair
limits access to confirm connections and perform maintenance. There is an adjacent retaining wall which
makes routine repair difficult in this area.
EG-10
(CB 2392)

WC

2825 Lake Whatcom
Boulevard

Chronic

Public

Drainage:
Infrastructure

Description: Catch Basin (CB 2392) is a pair of square grates recessed into the gravel on top of a an 8 inch
vertical pipe. Plastic and concrete fragments found in adjacent ditch (OD6084) and may be fragments of
broken pipe that were intended to tie into catch basin. The size limits access to confirm connections and
perform maintenance.
EG-11
(CB 6515)

WC

Lake Whatcom Boulevard east
of Coronado Ave

Chronic

Public

Drainage:
Infrastructure

Description: Water line going through catch basin (CB 6515) creates a partial obstruction and maintenance
concern.
EG-12
(CB 2388)

WC

Lake Whatcom Boulevard west
of Coronado Ave

Chronic

Public

Drainage:
Infrastructure

Description: CB 2388 has no grout around pipes, and sediment is migrating through the gaps. Catch basin
may have no bottom, making it difficult to pump and maintain. Also, a 3/4-inch water pipe runs through.
EG-13
(CB 2386)

WC

Lake Whatcom Boulevard at
Cable Street

Chronic

Public

Maintenance

Description: Catch Basin (CB 2386) is Type 1 with an 18-inch concrete pipe connect. Maximum pipe
diameter is 12-inch for typical Type 1 catch basin. Grout is in poor condition.
EG-14
(CV12933)

WC

Lake Whatcom Boulevard
north of Grand Boulevard

Chronic

Private

Maintenance

Description: Unable to locate south (upstream) end of culvert (CV12933) to ensure that the culvert provides
unobstructed flow through the ditch. Based on County field investigation, culvert appears to be collapsed.
EG-15
(CV12945)

WC

Lake Whatcom Boulevard
north of Grand Boulevard

Chronic

Private

Maintenance

Description: 3-inch gap between 12-inch-diameter concrete culverts (CV12945 and CV15258) may affect the
capacity of the system due to the transitions.
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TABLE 4-2.
DRAINAGE RELATED PROBLEMS IN THE EAST GENEVA SUBWATERSHED
Problem (ID)
EG-16
(CV12953)

Sourcea

General Location

WC

Lake Whatcom Boulevard
north of Grand Boulevard

Frequency Responsibility
Chronic

Public

Problem Type
Maintenance

Description: Hose and 1” line bored through culvert 12-inch concrete culvert (CV12953) toward outfall may
interfere with regular maintenance.
EG-17
(CB 2399)

WC

Lake Whatcom Boulevard
south of Grand Boulevard

Chronic

Public

Drainage:
Infrastructure

Description: Catch Basin (CB 2399) is in poor condition. Records indicate that there have been several minor
repairs on this catch basin and it is likely to be scheduled for replacement in the next cycle.
EG-18
(SM7207)

WC

Lake Whatcom Boulevard
north of Viewhaven Lane

Chronic

Private

Maintenance

Description: Sedimentation and flow obstruction observed in storm main (SM7207), including connecting
drainage ditch (OD6288). Erosion is suspected due to 90 degree angle of ditch.
EG-19
(CV13115)

WC

Lake Louise Road

Chronic

Private

Maintenance

Description: A 12-inch-diameter concrete culvert (CV13115) is about 90% full with sedimentation that is
obstructing flow.
EG-20
(CV13119)

WC

Lake Louise Road

Chronic

Private

Maintenance

Description: Sedimentation and flow obstruction observed within 10-inch-diameter CMP culvert (CV13119).
EG-21
(CV13040)

WC

Lake Louise Road

Chronic

Public

Maintenance

Description: Sedimentation and flow obstruction observed within 18-inch-diameter concrete culvert
(CV13040).
EG-22
(OD6124)

WC

Fremont Street east of Austin
Street

Chronic

Public

Drainage:
Infrastructure

Description: Trash rack at end of ditch (OD6124) is frequently obstructed with debris, causing water to
sheet-flow over the road and erode material at the top of the water quality treatment facility.
EG-23
(CB 906)

WC

Austin Street at Cable Street

Chronic

Public / Private

Maintenance /
Water Quality

Description: Erosion from stream channel on private property in addition to heavy sanding on Austin Street
from snow events contribute to sedimentation within catch basin (CB 906).
EG-24
(OD6132)

WC

Between LaSalle Ave and
Fremont Street

Chronic

Public

Water Quality /
Maintenance

Description: Scour and erosion within ditch (OD6132) contribute to downstream sedimentation and turbidity.
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TABLE 4-2.
DRAINAGE RELATED PROBLEMS IN THE EAST GENEVA SUBWATERSHED
Problem (ID)
EG-25
(OD6024)

Sourcea

General Location

WC

Fir Tree Way at Beecher
Avenue

Frequency Responsibility
Chronic

Public

Problem Type
Water Quality /
Maintenance

Description: Scour and erosion within ditch (OD6024) contribute to downstream sedimentation and turbidity.
EG-26
(OD5984)

WC

Between Austin and Geneva
Streets

Chronic

Private

Water Quality /
Maintenance

Description: Stream channel is incised and contains debris, contributing to excess erosion, downstream
sedimentation, and turbidity.
EG-27

WC

Lake Whatcom Boulevard

Chronic

Public

Drainage:
Infrastructure

Chronic

Public

Drainage:
Infrastructure

(SM8747)
Description: Slot drain is in poor condition.
EG-28
(CV12989)

WC

Lake Whatcom Boulevard

Description: Non-standard configuration of 1.5-inch pipe going through culvert (CV12989) causes a partial
obstruction for flow conveyance and debris passage and restricts maintenance.
EG-29
(DP448)

H&H

Headwall at Coronado Avenue
near Lake Whatcom Boulevard

Storm
Event

Public / Private

Drainage:
Conveyance

Description: A 24-inch-diameter concrete outfall (DP448) and upstream storm pipe that extends from Lake
Whatcom Boulevard to a headwall at Coronado Avenue has insufficient conveyance capacity and overflow
during larger storm events. Hydraulic modeling indicates flooding at a flow slightly below the 100-year
event. This system is directly downstream of a series of check dams designed in 2014.
EG-30

WC

Fremont Street near Lakewood
Lane

Storm
Event

Private

Drainage:
Conveyance

Description: The Geneva Woods residential development with increased impervious near the location is
anticipated and has the potential to cause increased flow and capacity issues within downstream storm
infrastructure.
EG-31
(CB 6946)

WC

Lewis Ave

Chronic

Public

Drainage:
Infrastructure

Description: The catch basin (CB 6946) could not be located during initial field investigation as listed in
County GIS inventory.
EG-32
(DP500)

WDFW

Lake Whatcom Boulevard at
Strawberry Point

Chronic

Public

Drainage:
Infrastructure

Description: WDFW Fish Passage & Diversion Screening Inventory Database has documented a 30-inchdiameter concrete culvert as a fish barrier.
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TABLE 4-2.
DRAINAGE RELATED PROBLEMS IN THE EAST GENEVA SUBWATERSHED
Problem (ID)
EG-33
(SM7018)

Sourcea

General Location

WC

Fremont Street east of
Coronado Ave

Frequency Responsibility
Chronic

Public

Problem Type
Drainage:
Infrastructure

Description: Unable to determine the location and condition of storm main (SM7018) during field
investigation as listed in County GIS inventory.
EG-34
(DP460)

WC

Lake Whatcom Boulevard

Chronic

Public

Drainage:
Infrastructure

Description: Unable to determine the location and condition of drainage pipe (DP460) during field
investigation as listed in County GIS inventory. Camera work was also unsuccessful because of gaps in pipe
joints and obstructions.
EG-35
(CV12994)

WC

Lake Whatcom Boulevard at
Castle Avenue

Chronic

Public

Drainage:
Infrastructure

Description: An unknown hose is observed through culvert (CV12994), causing a partial flow obstruction
and potential maintenance issue.
EG-36

WC

Lake Whatcom Boulevard at
Coronado Avenue

Chronic

Public / Private

Drainage:
Infrastructure

Description: Unable to determine the location and condition of culvert (CV13035) as initially listed in
County GIS inventory.
EG-37

WC

Fir Tree Way east of Beecher
Ave

Chronic

Private

Drainage:
Infrastructure

Description: Unable to determine the location and condition of storm drain as initially listed in County GIS
inventory.
EG-38
(OD14694)

WC

Fremont Street west of Geneva
Street

Chronic

Public

Drainage:
Conveyance

Description: Unable to locate drainage ditch (OD14694) listed in County GIS inventory during field
investigation; condition and downstream drainage connection could not be confirmed.
EG-39
(OD14703)

WC

Fremont Street west of Geneva
Street

Chronic

Public / Private

Drainage:
Conveyance

Description: County identified a potential flow split toward OD 14703 with concerns that there may be
insufficient downstream capacity.
EG-40
(OD14703)

WC

Fremont Street west of Geneva
Street

Chronic

Public / Private

Drainage:
Infrastructure

Description County expressed concern for the downstream impacts from OD14703. Unable to locate
drainage ditch (OD14703) listed in County GIS inventory during field investigation; condition and
downstream drainage connection could not be confirmed.
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TABLE 4-2.
DRAINAGE RELATED PROBLEMS IN THE EAST GENEVA SUBWATERSHED
Problem (ID)
EG-41

Sourcea

General Location

WC

Fremont Street east of
Coronado Avenue

Frequency Responsibility
Chronic

Public / Private

Problem Type
Maintenance

Description: The current right-of-way boundary is unknown, resulting in uncertainty about the limit of
County ownership for storm drainage infrastructure.
EG-42
(OD6103)

WC

Fremont Street east of
Coronado Avenue

Storm
Event

Private

Drainage:
Infrastructure

Description: Approximate location of private stone dam in OD6103. Concerned that the dam may cause
conveyance, erosion or sedimentation issues.
EG-43

Public
Meeting

4812 Columbus Avenue

Storm
Event

Public / Private

Drainage:
Infrastructure

Description: Residents experience sheet flow during storm event, across the road and into pump station
adjacent to their property.
EG-44

Public
Meeting

4911 Columbus Avenue

Storm
Event

Private

Drainage:
Infrastructure

Description: Division of responsibilities for storm system maintenance between the County and the
homeowner’s association is uncertain.
EG-45
(upstream of
DP928)

2017
SCPU

Lake Whatcom Boulevard
south of Morgan Street

Storm
Event

Public

Water Quality

Description: The location was identified in the 2017 Lake Whatcom Capital Projects Improvement Plan as a
priority location (Priority Rank #9 in that plan) to provide phosphorus treatment. The project has not yet been
listed in Whatcom County capital plan. The contributing area is low-density residential and roadway. Ditch is
shallow and does not appear to have positive drainage.
EG-46
(upstream of
DP459)

2017
SCPU

Lake Whatcom Boulevard east
of Coronado Avenue

Storm
Event

Public

Water Quality

Description: The location was identified in the 2017 Lake Whatcom Capital Projects Improvement Plan as a
priority location (Priority Rank #19 in that plan) to provide phosphorus treatment. The project has not yet
been listed in Whatcom County capital plan. The contributing area is residential and roadway. The storm
system converges at this location as the last storm system prior to discharging to Lake Whatcom.
EG-47
(upstream of
DP454)

2017
SCPU

Austin Ct. west of Beecher
Ave.

Storm
Event

Public / Private

Water Quality

Description: The location was identified in the 2017 Lake Whatcom Capital Projects Improvement Plan as a
priority location (Priority Rank #13 in that plan) to provide phosphorus treatment. The project has not yet
been listed in Whatcom County capital plan. The contributing area is residential and roadway and converges
to an existing private detention facility. The owner of the private detention facility would like this project to
move forward.
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TABLE 4-2.
DRAINAGE RELATED PROBLEMS IN THE EAST GENEVA SUBWATERSHED
Problem (ID)

Sourcea

General Location

EG-48
(upstream of
DP505)

2017
SCPU

2651 Lake Whatcom
Boulevard

Frequency Responsibility
Storm
Event

Public

Problem Type
Water Quality

Description: The location was identified in the 2017 Lake Whatcom Capital Projects Improvement Plan as a
priority location (Priority Rank #22 in that plan) to provide phosphorus treatment. The project has not yet
been listed in Whatcom County capital plan. The contributing area is residential, roadway and forest. The
location provides an opportunity to capture and treat runoff within County right of way.
EG-49
(upstream of
DP500)

2017
SCPU

Storm
Event

Strawberry Point

Public

Water Quality

Description: The location was identified in the 2017 Lake Whatcom Capital Projects Improvement Plan as a
priority location (Priority Rank #23 in that plan) to provide phosphorus treatment. The contributing area is
residential and roadway. The location provides an opportunity to treat immediately prior to Lake Whatcom.
EG-50
(upstream of
DP504)

2017
SCPU

Storm
Event

Strawberry Creek

Public

Water Quality

Description: The location was identified in the 2017 Lake Whatcom Capital Projects Improvement Plan as a
priority location (Priority Rank #23 in that plan) to provide phosphorus treatment. The project has not yet
been listed in Whatcom County capital plan. The contributing area is primarily forest with some roadway.
The location provides an opportunity to capture a large area immediately prior to discharge to Lake
Whatcom.
EG-51
(CV12994)

WDFW

Lake Whatcom Boulevard at
Geneva Creek

Chronic

Public

Drainage:
Infrastructure

Description: WDFW Fish Passage & Diversion Screening Inventory Database has documented a 24-inchdiameter plastic culvert as a fish barrier.
EG-52
(CV12880)

WDFW

Fremont Street west of Lake
Whatcom Boulevard

Chronic

Public

Drainage:
Infrastructure

Description: WDFW Fish Passage & Diversion Screening Inventory Database has documented a 30-inchdiameter concrete culvert as a fish barrier.
Fremont Street west of
Chronic
Public
Drainage:
EG-53
WDFW
Coronado
Avenue
Infrastructure
(CV12872)
Description: WDFW Fish Passage & Diversion Screening Inventory Database has documented a 30-inch
culvert (unknown material) as a fish barrier. Whatcom County GIS data indicates the culvert is reinforced
concrete.

a.

WC = Whatcom County Problem Inventory; H&H = 2019 Hydrologic and Hydraulic Analysis
performed by Tetra Tech; 2017 SCPU = 2017 Lake Whatcom Comprehensive Plan: Stormwater Capital
Program Update; Public Meeting = 2019 Public Meeting; WDFW = Washington Department of Fish and
Wildlife Fish Passage & Diversion Screening Inventory Database
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CHAPTER 5.
PROBLEM RESOLUTION
Each problem documented in Chapter 4 was evaluated and a determination was made about the manner in
which each should be addressed:
•

Some problems are not addressed in this plan because they have already been addressed or are
outside the jurisdiction of the County.

•

Some problems are not addressed in this plan because their causes and solutions are beyond
the scope of the subwatershed planning process but are proposed to be addressed by special
studies subsequent to this master plan.

•

Some problems are best addressed through operation and maintenance practices.

•

Some problems are best addressed by a small works project.

•

The remaining problems require a capital improvement project.

Problem disposition in each subwatershed is shown in Figure 5-1. Details are provided in the following
sections.

PROBLEMS NOT ADDRESSED IN THE PLAN
Table 5-1 lists eight problems that are not addressed by solutions presented in this plan because they were
previously resolved or are private issues outside the jurisdiction of the County. Private property problems
not addressed in the plan are usually due to flooding from adjacent properties or occur in privately owned
drainage systems.

SPECIAL STUDY AREAS
Special studies are recommended for problems whose solution requires resources beyond what is available
in the master plan. These problems require targeted effort to more precisely determine the source of the
problem and to identify potential solutions. Six special studies are recommended to resolve fifteen problems
(Table 5-2).

OPERATION AND MAINTENANCE
Five problems were attributed to the need for increased maintenance. The recommendation for increased
maintenance is extended to all outfalls. Other maintenance problems are related to sediment buildup in
roadway culverts and pipelines, which interferes with conveyance. Table 5-3 documents maintenance
needs.
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Figure 5-1. Problem Disposition in the East Geneva Subwatershed
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TABLE 5-1.
PROBLEMS NOT ADDRESSED IN THE PLAN
Problem ID a

Problem Description

Problem Resolution

EG-15

3-inch gap between 12-inch-diameter
concrete culverts CV12945 and CV15258.

No action required. This small gap is not
problematic for typical conveyance. If a
maintenance issue arises in the future, this
problem may need to be revisited.

EG-27

Slot drain observed to be in poor condition.

No action required. Was replaced.

EG-30

The Geneva Woods residential development
with increased impervious near the location
is anticipated and has the potential to cause
increased flow and capacity issues within
downstream storm infrastructure.

No action required. County development
standards ensure mitigation of flows from
development and safe downstream
conveyance. This area was not identified
within the modeling performed as part of this
Subwatershed plan as currently having
capacity issues.

EG-31; EG-36. Unable to determine the location and
EG-37
condition of catch basin (CB 6946) and
culvert (CV13035) as listed in County GIS
inventory.

a.

Since problem identification, the catch basin
(CB 6946) has been located by County
employees, and it was determined that culvert
(CV13035) does not exist. EG-37 was located
as coming from SM6900, exiting OD6031
and intersecting into SM6915.

EG-38

Primary flow path is unknown. Low flow is
assumed to go north toward OD14694, high
assumed to flow east.

EG-42

Private stone dam in OD6103 may cause
Coordinate property access to determine if
conveyance, erosion or sedimentation issues. further action is needed.

EG-44

Stormwater facilities adjacent to Columbus
Avenue include some areas that are not
within the homeowner’s association.

The County will continue to work with the
homeowner’s association to ensure that
maintenance is completed in compliance with
existing codes and regulations.

EG-50

Stormwater runoff from adjacent hillside is
conveyed in a culvert under Lake Whatcom
Boulevard and discharges to Lake Whatcom
without water quality treatment.

The contributing area is primarily forested
and runoff from this area would not
significantly benefit from phosphate removal
using current technology. No water quality
facility recommended.

See Figure 5-1.
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Additional inspection identified a split to
Lakeway (private road) that is not mapped.
No further action is required.
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TABLE 5-2.
SPECIAL STUDY RECOMMENDATIONS
Problem ID a

Problem Description

Problem Resolution

EG-6; EG-9; Homeowner has reported that water ponds on
EG-10; EG-34 the road and causes icy and unsafe conditions
during the winter. It appears that there is not
a clear pathway to the ditch and that causes
the water to pond on the road.
Catch Basin (CB 2391) is an 8 inch by 12
inch rectangular grate poorly fitted on an 8
inch by 8 inch recessed opening with some
fragments of concrete visible at the surface.
The size and state of disrepair limits access
to confirm connections and perform
maintenance. There is an adjacent retaining
wall which makes routine repair difficult in
this area.

Further evaluation of water source needed to
determine root cause and appropriate action
required. There appears to be a spring or seep
identified along Lake Whatcom Boulevard
causing surface water ponding and icy
conditions during winter. Improvements in the
storm infrastructure including catch basins and
a subsurface drain may be deemed necessary.
The structural integrity of the adjacent
retaining wall must also be studied to coincide
with the recommended improvements.

Catch Basin (CB 2392) is a pair of square
grates recessed into the gravel on top of a an
8 inch vertical pipe. Plastic and concrete
fragments found in adjacent ditch (OD6084)
and may be fragments of broken pipe that
were intended to tie into catch basin. The size
limits access to confirm connections and
perform maintenance.
Unable to determine the location and
condition of drainage pipe (DP460) during
field investigation as listed in County GIS
inventory. Camera work was also
unsuccessful because of gaps in pipe joints
and obstructions.
EG-23; EG-26 Substantial amounts of sediment gets into
Coordinate with landowner to develop and
this catch basin due to incised stream channel implement plan to identify sediment source
on private property contributing to erosion.
and future erosion.
Additionally, heavy sanding on Austin Street Review sanding protocol with County.
during snow event has been observed to
contribute to sediment load.
EG-24

Scour and erosion within ditch (OD6132)
contribute to downstream sedimentation and
turbidity

EG-33; EG-37 Additional survey or camera work is needed
to identify system extents.

Special study needed to identify magnitude of
scour and scour-countermeasures to be
considered for implementation.
Develop map of remaining system unknown
and investigate, survey, and camera storm pipe
as necessary.

EG-32: EG-51; Four fish passage barriers identified using the Coordinate with WDFW for confirmation and
EG-52; EG-53 WDFW Fish Passage & Diversion Screening prioritization of fish passage barriers within
Inventory Database.
the County-wide database.
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TABLE 5-2.
SPECIAL STUDY RECOMMENDATIONS
Problem ID a
EG-41

a.

Problem Description

Problem Resolution

The current right-of-way boundary is
Further investigation is needed to determine
unknown resulting in uncertainty about the
right-of-way boundary and establish ownership
limit of County ownership for storm drainage of storm drain infrastructure.
infrastructure.

See Figure 5-1.

TABLE 5-3.
MAINTENANCE NEEDS
Problem ID a

Problem Description

Problem Resolution

EG-13

CB 2386 is Type 1 and has an 18-inch concrete pipe
entering it that is oversized per Washington
Department of Transportation standards. Minor grout
repair is needed if maintained.

Maintain by grouting pipe.

EG-14

Unable to find south end of culvert CV12933. There is
a large hole in the bottom of the ditch, so water is
finding its way through, but this could be a
maintenance issue if there is a blockage.

Maintenance crew to clear vegetation
and sedimentation to expose culvert
end and clear any blockage that may be
forming.

EG-19

12-inch-diameter concrete culvert CV13115 is about
90% full with sedimentation, causing a partial flow
obstruction.

Flush sediment from culvert.

EG-20

Sedimentation and flow obstruction observed within
10-inch-diameter CMP culvert (CV13119).

Flush sediment from culvert

EG-21

Sedimentation and flow obstruction observed within
18-inch-diameter concrete culvert (CV13040).

Flush sediment from culvert

a.

See Figure 5-1.

SMALL WORKS PROJECTS
Small works projects are those that can be constructed at relatively low cost and can be quickly planned
and designed. Small works projects have some or all of the following characteristics:
•

Low or minimal complexity

•

Low cost (less than $40,000)

•

Easy to permit (e.g. only Whatcom County permits needed)

•

May be coordinated with other larger projects

•

Are emergency actions needed to protect life and public safety
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Ten problems can be addressed as nine small works projects, as listed in Table 5-4. Groups of these projects
can be aggregated into a single larger project to take advantage of economies of scale or each can be
completed individually as County crews become available to implement the project. An annual budget of
$50,000 is recommended to address small works projects.
TABLE 5-4.
SMALL WORKS PROJECTS
Problem ID a

Problem Description

Problem Resolution

EG-7

Install catch basin at the low point
Homeowner reported that not all water is
where pooling has been observed and
collected by catch basin CB 2394, causing
pooling near road and icy conditions in winter. regrade pavement around catch basin.
It was observed that the catch basin was not at
the local low point.

$12,000

EG-11

Water line going through catch basin (CB
6515) creates a partial obstruction and
maintenance issue.

$15,000

EG-12

Catch Basins (CB 2388) missing grout around Replace catch basin Type 1,
pipes and sediment is migrating through the
reconnect multiple storm pipes, and
gaps. 3/4-inch water line is running through
relocate water utility.
CB.

$15,000

EG-16

Hose and 1-inch line bored through CV12953 Relocate 1-inch utility line and patch
toward outfall.
culvert.

$10,000

EG-22

Trash rack at end of OD6124 has gotten
plugged up in the past due to debris.

Clear trash rack and replace structure
with an overflow riser to bypass
during periods of debris
accumulation.

$15,000

EG-25

Scour and erosion within ditch (OD6024)
contribute to downstream sedimentation and
turbidity.

Survey indicates existing ditch has
slope exceeding 10 percent. Install
quarry spalls for ditch protection.

$13,000

EG-28

Non-standard configuration of 1.5-inch pipe
going through culvert (CV12989) causes a
partial obstruction for flow conveyance and
debris passage and restricts maintenance.

Identify and relocate 1.5-inch PVC
and patch culvert.

$15,000

Relocate water utility.

EG-39; EG-40 County identified a potential flow split toward Regrade ditch to redirect flow toward
OD 14703 with concerns that there may be
Fremont Street where sufficient
insufficient downstream capacity. County
capacity exists.
expressed concern for the downstream
impacts from OD14703. Unable to locate
drainage ditch (OD14703) listed in County
GIS inventory during field investigation;
condition and downstream drainage
connection could not be confirmed..
EG-43

Residents experience sheet flow during storm
event, across the road and into pump station
adjacent to their property.

Place asphalt to form curb to redirect
surface water into ditch.
Total Cost of Small Works Projects

a.

Cost

See Figure 5-1.
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$10,000

$5,000

$110,000
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STORMWATER CAPITAL PROJECTS
Project Types
Capital projects developed for this master plan consist primarily of conveyance improvements in the public
right-of-way. A conveyance system is made up of large and small channels, culverts, and storm drain
pipelines. Improvements include building overflow channels, increasing capacity, or increasing system
efficiency. Specific structural solutions considered for capital improvement projects are culvert and ditch
improvements, storm drain pipelines, and outfall improvements.
Culverts are short lengths of pipe that convey stormwater under roadways or other embankments. When
culverts are too small to convey the stormwater flow, stormwater backs up behind the roadway. This is
normally not acceptable if there is a danger of the road failing or if upstream structures are being damaged
by floodwaters. New or replacement culverts in stream channels at road crossings can increase flow capacity
and reduce the potential for upstream flooding. Increasing the size or number of culverts reduces the
possibility of upstream damage and road failure. A potential negative effect of increasing culvert capacity
is the increased risk of additional flooding downstream of the culvert caused by the loss of storage upstream.
However, flood storage behind an undersized culvert is usually very small. At some locations, peak flow
increase is attenuated in deep roadside ditches downstream of the replaced culvert.
Underground storm drain lines are commonly installed to convey stormwater runoff from urban
developments to a receiving body such as a lake, river or stream. Storm drain pipelines can reduce flooding
and standing water during rainfall events but can increase peak flow rates to the receiving water. Small
pipes are inexpensive to install, but may result in frequent flooding. This can be alleviated by installing
pipelines of adequate size to convey larger flows. Installation of new pipelines in developed areas is always
more expensive and disruptive than the installation of pipelines in an undeveloped area.
Storm drains work only where there is adequate gradient to maintain flow rates and keep the pipe from
filling with sediment. Typically, these lines are installed in road rights-of-way, so there is little land
acquisition cost, although some temporary easements may be required.
Capital projects may also include facilities designed to remove pollutants from stormwater flows and
improve water quality. Common water treatment facilities include bio-infiltration swales and cartridge
vaults. Where feasible, treatment facilities will be included in the proposed capital improvement projects
included in this plan.

Project Assumptions
The configuration and size of stormwater capital projects was based on a detailed analysis of tributary area
and land cover using the hydraulic models described in Chapter 3 and Appendix B. Pipe materials were
assumed to be HDPE for pipes up to 24 inches in diameter and concrete for larger pipes. When an existing
pipe is replaced with a larger diameter pipe, the cost assumes that existing catch basins can be reused. There
may be occasions when the catch basins will be replaced and it is assumed to be part of the 50% contingency
adjustment. Some pipes were identified as outfalls or laterals.
Unit costs were generally derived from Washington Department of Transportation bid tabs for recent local
projects. Adjustments for planning level assumptions (such as trench excavation and pipe bedding material
included in the price of culvert materials) were made using recent unit bid item costs from Whatcom County
and other municipalities. Several unique lump sum items, such as water quality facilities, were priced based
on engineer’s judgment. Unit prices used for the estimates are shown in Appendix C.
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Project Descriptions and Estimated Costs
Twelve capital projects were developed to address 16 drainage problems, as listed in Table 5-5. Some
projects address more than one problem. The proposed projects include about 1,000 feet of new or replaced
storm drain pipeline, 150 feet of roadside ditch, two new or replaced catch basins, five water quality
treatment facilities, and three new or replaced outfalls. Figure 5-2 shows the project locations. Detailed
project descriptions are provided in Appendix C. Table 5-6 shows a breakdown of estimated project costs.
TABLE 5-5.
PROPOSED CAPITAL IMPROVEMENT PROJECTS
Project
Rank

Project
Number a

Problem ID b

1

EG-1

EG-45

Water Quality Improvements at Lake
Whatcom Boulevard

Lake Whatcom Boulevard
south of Morgan Street

2

EG-2

EG-5

Viewhaven Lane Storm Drain
Improvement

Lake Whatcom Boulevard
$49,000
near Viewhaven Lane (private
driveway)

3

EG-3

EG-1; EG-18

Viewhaven Lane Outfall Improvement

Lake Whatcom Boulevard
south of Viewhaven Lane

$136,000

4

EG-4

EG-46

Storm Filter at Lake Whatcom
Boulevard

Lake Whatcom Boulevard
east of Coronado Avenue

$27,000

5

EG-5

EG-48

Bioretention Swale at 2651 Lake
Whatcom Boulevard

2651 Lake Whatcom
Boulevard

$148,000

6

EG-6

EG-49

Bioretention Swale at Strawberry Point

Strawberry Point

$54,000

7

EG-7

EG-47

Storm Filter at Eastern End of Austin
Court

Austin Court west of Beecher $27,000
Avenue

8

EG-8

EG-2

Geneva Street Culvert Improvements

Geneva Street between Cable $46,000
and Fremont

9

EG-9

EG-3

Lake Louise Road Culvert
Improvements

Lake Louise Road near Austin $65,000
Street

10

EG-10

EG-4; EG-8

Coronado Avenue Outfall Replacement

Lake Whatcom Boulevard at
Coronado Avenue

$195,000

11

EG-11

EG-17; EG-35

Lake Whatcom Boulevard at Castle
Avenue Storm Drain Improvements

Lake Whatcom Boulevard at
Castle Avenue

$83,000

EG-12

EG-29

Lake Whatcom Boulevard Outfall
Replacement

Headwall at Coronado
Avenue near Lake Whatcom
Boulevard

$396,000

12

a.
b.
c.

Project Name c

Location

Cost
$99,000

See Figure 5-2 for capital improvement project locations.
See Figure 4-5 for Problem ID locations.
All projects consist of installation of new/replaced storm drainage pipeline, connection to existing drainage infrastructure,
and associated outfall and ditch improvements. See Appendix C for project descriptions.
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TABLE 5-6.
BREAKDOWN OF PROJECT CAPITAL COSTS

Project ID

Construction State Sales Engineering/Legal/
Costa
Taxb
Administrationc

Construction
Managementd

Permitting/
Acquisitione

Total

EG-1

--

--

--

--

--

$99,000f

EG-2

$29,000

$2,470

$11,600

$4,350

$1,450

$49,000

EG-3

$74,000

$6,290

$29,600

$11,100

$14,800

$136,000

EG-4

--

--

--

--

--

$27,000 f

EG-5

--

--

--

--

--

$148,000 f

EG-6

--

--

--

--

--

$54,000 f

EG-7

--

--

--

--

--

$27,000 f

EG-8

$27,000

$2,300

$10,800

$4,050

$1,350

$46,000

EG-9

$38,000

$3,230

$15,200

$5,700

$1,900

$65,000

EG-10

$112,000

$9,520

$44,800

$16,800

$11,200

$195,000

EG-11

$45,000

$3,830

$18,000

$6,750

$9,000

$83,000

EG-12

$228,000

$19,380

$68,400

$34,200

$45,600

$396,000

Total Project Capital Costs
a.
b.
c.
d.
e.
f.

$1,325,000

Includes 50 percent contingency
8.5 percent of construction cost
25 to 40 percent of construction cost
10 percent of construction cost
5 to 20 percent of construction cost based on need for local, state, or federal permits
Total project cost provided in 2017 Stormwater Capital Plan Update has been adjusted here for 3%
inflation.
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Figure 5-2. Capital Projects in the East Geneva Subwatershed
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CHAPTER 6.
IMPLEMENTATION PLAN
Stormwater plans typically include an implementation schedule for design and construction of capital
projects. The projects are evaluated and scheduled over a six-year period based on capital funding levels.
For larger projects, implementation is typically split into two phases: design and permitting occurs first,
followed by construction in a subsequent year. Very large and/or complex projects may require a separate
planning phase preceding the design and permit phase.

EVALUATION OF CAPITAL PROJECTS
The capital improvement project prioritization process for this master plan used the evaluation-criteria
method developed for the East Geneva watershed under previous plans (see Appendix D). Capital projects
were prioritized using equally weighted evaluation criteria in the following categories:
•

The environmental benefit category includes a sediment reduction score in addition to a fish
habitat score. Higher scoring projects provide a greater improvement in habitat and greater
sediment reduction. No points are awarded for projects that do not improve the current
conditions.

•

The community benefit category evaluates the reduction in flood frequency and magnitude,
property damage (structure flooding), street flooding and public safety issues. No points are
awarded for projects that only resolve nuisance property and road flooding.

•

The implementation category considers project cost, permitting, property/easement acquisition,
and coordination with other project and agencies. No points are assigned for projects that
require a complex permitting process or where condemnation is necessary for property
acquisition. Projects needed to meet regulatory requirements are scored significantly higher to
ensure a high priority.

•

Local support was given its own category in recognition of the need for strong support within
the community to ensure project success.

•

The predesign category considers the amount of work that has gone into the project design.
The highest point values are assigned to projects with the highest level of engineering and
design.

The project scoring and ranking are summarized in Table 6-1. Appendix D presents the full prioritization
analysis.

IMPLEMENTATION SCHEDULE
A schedule for implementing the capital projects identified for this subwatershed should be incorporated
into the annual Whatcom County 6-year capital improvement program review. An implementation schedule
for capital projects should consider funding, project priority and coordination with ongoing projects.
Generally, project implementation would be spread out over two years, with engineering and permitting
completed the first year and construction completed the following year.
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TABLE 6-1.
PROJECT SCORING AND RANKING
Rank

a.

Score Project Name a

1

24

EG-1: Water Quality Improvements at Lake Whatcom Boulevard

2

23

EG-2: Viewhaven Lane Storm Drain Improvement

3

23.5

4

22

EG-4: Storm Filter at Lake Whatcom Boulevard

5

21

EG-5: Bioretention Swale at 2651 Lake Whatcom Boulevard

6

21

EG-6: Bioretention Swale at Strawberry Point

7

20

EG-7: Storm Filter at Eastern End of Austin Court

8

20

EG-8: Geneva Street Culvert Improvements

9

20

EG-9: Lake Louise Road Culvert Improvements

10

18

EG-10: Coronado Avenue Outfall Replacement

11

17

EG-11: Lake Whatcom Boulevard at Castle Avenue Storm Drain Improvements

12

17

EG-12: Lake Whatcom Boulevard Outfall Replacement

EG-3: Viewhaven Lane Outfall Improvement

See Figure 5-2 for project location.

INCORPORATING THE MASTER PLAN INTO THE OVERALL
STORMWATER PROGRAM
As part of its comprehensive planning effort, Whatcom County has adopted a comprehensive stormwater
program. The approved subwatershed plan for the East Geneva Subwatershed should be added to those
comprehensive plan documents. Priorities and timeframes from the comprehensive subwatershed plans
must be integrated with other County needs to fit within the overall priorities and budget for the County.
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APPENDIX A.
STORMWATER INVENTORY
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Draft Technical Memorandum
Whatcom County Public Works Stormwater Division
HYDROLOGIC AND HYDRAULIC ANALYSIS OF THE LAKE
WHATCOM EAST GENEVA SUBWATERSHED
August 2020

INTRODUCTION
Hydrologic and hydraulic analysis was performed for the East Geneva Subwatershed as part of the effort
to develop the Lake Whatcom East Geneva Subwatershed Master Plan. The objectives of the hydrologic
and hydraulic modeling presented in this document are as follows:
•

Develop an understanding of the hydrologic regime.

•

Determine the capacity of the existing storm drainage system and identify capacity restrictions.

•

Identify flooding problems in the subbasins.

The storm drainage system was analyzed using the HSPF model (USEPA, 2005) to simulate runoff from
each subbasin and the SWMM5 model (USEPA, 2011) to analyze the hydraulics of natural and constructed
surface water drainage systems. The model developed for this study is a planning level model, developed
at a coarser scale than a design model. A planning level model is used to estimate system flow rates, identify
potential problem areas, size infrastructure improvements for cost estimating purposes, and analyze relative
impacts of land use changes.
Detailed survey data was used for this analysis, which improves the model accuracy. However, care should
still be taken in interpreting the results. If the findings from this analysis are used for design, model
development should be critically reviewed to be sure the assumptions used are applicable and that
appropriate safety factors are incorporated into the design process. No calibration was performed for this
analysis.

HYDROLOGIC MODEL DEVELOPMENT
HSPF is a continuous simulation hydrology model that uses long-term climate data (rainfall and
evapotranspiration data) and land use parameter inputs to determine runoff characteristics for a watershed.
HSPF simulates all phases of the hydrologic cycle, including rainfall, direct surface runoff,
evapotranspiration, and ground infiltration. Runoff from discrete subbasins is routed through rating tables
used to represent pipes, channels, lakes, and other flood storage areas.
Generally, rainfall that falls on the land surface and is not removed through evapotranspiration either soaks
into the ground or discharges to a stream channel or other body of water as direct surface runoff. Water that
infiltrates into the ground moves laterally through the unsaturated zone as interflow or percolates into the
saturated zone as groundwater. Interflow discharges to stream channels but at a slower rate than direct
runoff. Groundwater also discharges to stream channels that intersect the saturated zone, contributing to
long-term base flow in the system. Groundwater can also leave the surface watershed by entering deep
groundwater or moving outside the watershed basin.

Draft Technical Memorandum
Delineation of Subbasins and Hydrologic Response Units
Subbasins evaluated in this technical memorandum are based on the original delineation within the East
Geneva Subwatershed, modified based on current topographic and drainage datasets. The subbasins are
numbered 100 through 700 in the HSPF model; these numbers correspond to subbasin names used in the
master plan as follows:
•

Subbasin 100 = Strawberry Point subbasin

•

Subbasin 200 = Strawberry Creek subbasin

•

Subbasin 300 = Eagle Point subbasin

•

Subbasin 400 = Coronado Heights subbasin

•

Subbasin 500 = Geneva Pond subbasin

•

Subbasin 600 = Coronado Avenue subbasin

•

Subbasin 700 = Fremont and Cable Street subbasin

Subbasins are further divided into hydrologic response units, based on topography and storm drain
infrastructure provided by Whatcom County and refined by survey. Hydrologic response units are
groupings of land cover types based on soils, land cover and ground slope topography. They are categorized
in HSPF as either pervious or impervious. Figure 1 shows the Lake Whatcom East Geneva Subwatershed
and the resulting subbasins and hydrologic response units.
Each hydrologic response unit in the model uses HSPF regional input parameters appropriate for the Puget
Sound area (Dinicola, 1990 and Clear Creek Solutions, 2016). Modeling parameters include variables for
evaporation, infiltration, and storage for both surface water and ground water processes. Attachment A
presents input parameters.
Runoff time-series computed for existing conditions were exported from the HSPF model for each
hydrologic response unit. The HSPF model does not include drainage elements, so routed peak flow rates
are not computed for HSPF subbasins.

Land Use
Existing-conditions land use is based on 2016 aerial imagery and current zoning boundaries provided by
Whatcom County. In the HSPF model, the following land use classifications are available:
•

Water

•

Forest

•

Low to medium-density residential

•

Impervious

The East Geneva Subwatershed is largely low to medium-density residential in the lowlands of the
watershed and adjacent to Lake Whatcom Boulevard. Forested area is present in upstream reaches of the
subwatershed, where steep slopes and hydric soils are located. Impervious area estimates were developed
through digitization of roadways and buildings. The impervious area was assumed to be directly connected,
based on a comparison that showed the computed impervious fractions for representative land uses to be
close to published values for the same land uses (Ecology, 2012). Land use and impervious area are shown
in Figure 2.
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Figure 1. East Geneva Subwatershed, Subbasins and Hydrologic Response Units
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Figure 2. Land Use in the East Geneva Subwatershed
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Soils
Soils mapping was obtained from the NRCS SSURGO National Cooperative Soils Survey (NRCS, 2015),
as shown in Figure 3. The East Geneva Subwatershed has primarily Type B soils with some Type C soils
near Lake Whatcom.

Slope
Based on topographic LiDAR findings provided by Whatcom County (Figure 4), slope was assigned in
three categories: flat slope (less than 5 percent), moderate slope (5 to 15 percent), and steep slope (greater
than 15 percent).

Climate Data
Long-term precipitation data collected at Blaine from 1948 to 2012 was used to compute a continuous flow
record. The precipitation record was updated with the long-term precipitation record through December
2017 obtained from the Bellingham International Airport (KBLI) weather station. Precipitation values were
compared to precipitation data collected by the City of Bellingham Geneva rain gauge, at the north end of
the study area. Average annual rainfall was 37 inches for the long-term gauge and 42 inches for the Geneva
rain gauge. Therefore, a scaling factor of 1.10 was applied to the long-term record to better fit the
precipitation used in the hydrologic model to the local rain gauge results.
Potential evaporation data was developed from pan evaporation data collected at the Washington State
University Extension in Puyallup, Washington, adjusted by a factor 0.76 to account for regional differences.

HYDRAULIC MODEL DEVELOPMENT
The storm drainage system in the East Geneva Subwatershed is complex and requires a sophisticated
hydraulic model such as the SWMM5 model (USEPA, 2011). SWMM5 can represent surcharging and
flooding of pipes and open channels, split flows, and hydraulic features such as natural and constructed
detention facilities. It is well-suited for hydraulic analysis of the East Geneva storm drainage system.
Runoff from HSPF hydrologic response units was input to the SWMM5 model at discrete nodes in the
model schematic. SWMM5 simulates the routing of this runoff through a system of pipes, channels, storage,
and outfalls, computing flow rate and volume of water in each pipe and channel.

Model Extents
The East Geneva Subwatershed SWMM5 model generally includes all surveyed pipes and ditches, although
very short conduits were eliminated to improve stability. Individual subbasins were assigned independent
outfalls, with discharge and water volume measured at each outfall.

Conveyance System Data Inputs
The primary source of data for the SWMM5 model network was storm drainage inventory data collected
for this project by Pacific Surveying and Engineering. This data consisted of pipe, culvert and ditch inverts,
manhole and catch basin rim elevations, and other significant drain point and overflow elevation shots.
Pacific Surveying and Engineering also documented culvert diameter and material during the survey.
Whatcom County provided measurements indicating the depth of storm pipe inverts in catch basins and
manholes below the ground surface. Other data sources included a topographic grid surface derived from
LiDAR mapping, as-constructed drawings, and observations made during field reconnaissance.
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Figure 3. Hydrologic Soil Groups in the East Geneva Subwatershed
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Figure 4. Land Surface Slope in the East Geneva Subwatershed
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Drainage Structures
Storm drain and culvert pipe characteristics obtained from the Whatcom County GIS geodatabase included
pipe size, upstream and downstream invert elevations, pipe material, and conduit length. Catch basin and
manhole information obtained from the storm drainage inventory included geographic coordinates
(northing and easting), rim elevation and structure invert elevation. Manning’s roughness coefficients for
pipes were based on pipe material assuming fair condition as follows:
•
•
•

Plastic pipes (e.g., polyvinyl chloride, high density polyethylene) were assigned a roughness
coefficient of 0.012.
Rough pipes (e.g., corrugated metal) were assigned a coefficient of 0.024.
Concrete pipes were assigned a coefficient of 0.013.

An entrance loss coefficient of 0.5 was assigned to pipes where transitions from open-channel flow to closed
conduit flow exist. An exit loss coefficient of 1.0 was assumed for pipes that discharge to open channels.

Open Channels
Open channel (roadside ditch and natural channel) characteristics were estimated from approximate field
measurements for bottom width, side slope, and depth. Invert elevations were obtained from the topographic
survey. Roadside ditches and natural channels were assumed to have a trapezoidal shape with varying width
and depth. Channel dimensions were based primarily on a windshield survey, with measurements obtained
at representative channel sections. Channels were assigned a roughness coefficient of 0.040, assuming a
slightly below average maintenance condition.
The level of accuracy used to dimension most channel sections is appropriate for this planning-level
analysis because flow through the roadside ditch and culvert system is controlled by culvert size and
material rather than channel characteristics. However, certain ditches were measured in the field on a caseby-case basis in segments with known problems or where identified in the hydraulic model.

Overflows
Generally, surface overflow paths for roadway culverts were not included in the model unless existingcondition model runs indicted surface flooding. For these cases, overflow conduits were added as open
channels with a 10-foot bottom width and 10:1 side slope to simulate roadway flooding. Overtopping
elevations for surveyed structures corresponded to the rim elevation of the catch basin or manhole;
otherwise, LiDAR was evaluated to approximate an elevation and determine an appropriate downstream
connection. A roughness coefficient of 0.024 was assigned to overflow conduits.

Boundary Condition
A boundary condition was assigned to all outfalls to Lake Whatcom based on the maximum reported lake
level. The City of Bellingham controls the lake level using a control dam at the head of Whatcom Creek.
The maximum reported lake level is 313.94 feet relative to the Whatcom County vertical datum (Mitchell,
2010). For use in the SWMM model, the tailwater elevation was converted to the NAVD88 datum using
adjustment of –1.5 feet ,to a tailwater elevation of 312.44 feet.

Inflow Nodes
Runoff time-series were exported from the HSPF model for each hydrologic response unit shown in
Figure 1. Disaggregated runoff time-series were input to the SWMM5 model at discrete locations
corresponding to the HSPF hydrologic response units. The SWMM5 model has a higher level of detail for
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the conveyance system than the HSPF model, so the runoff time series flows were evenly split based on
approximate tributary area to each trunkline and collection points determined from GIS mapping.

Design Events
Design event hydrographs were extracted from the HSPF time-series data for the 2-, 25-, and 100-year peak
flow conditions. The peak discharge for each design event was determined by performing a Log-Pearson
III analysis on the annual maximum flows. For this analysis, the East Geneva watershed was analyzed as a
single basin to represent peak flows as a basin average. Peak flows calculated as part of the analysis were
cross-referenced with the hourly maximum flow time-series in order to query the representative events
occurring for the period of record.
A single design event was selected for analysis after reviewing candidate hydrographs, based on a uniform
shape and conservatively high volume for the 24-hour event period. An event scaling factor was then
applied to adjust the chosen hydrograph to match the calculated peak flow value for the 2-, 25-, and 100year peak flow conditions. Table 1 summarizes the events and associated scaling factors.
TABLE 1. DESIGN EVENT SUMMARY FOR HYDROLOGIC INPUT
Event

Start Date

End Date

Event Peak Discharge

Event Volume

Scale Factor

2-Year

8/15/1989

8/17/1989

48 cubic feet/second

11.3 acre-feet

0.4

25-Year

8/15/1989

8/17/1989

160 cubic feet/second

34.0 acre-feet

1.2

100-Year

8/15/1989

8/17/1989

250 cubic feet/second

56.7 acre-feet

2.0

HYDRAULIC MODELING RESULTS
Design-event hydrographs described in Table 1 were routed through the SWMM5 hydraulic model to
estimate peak flows and depths in the drainage system. The chosen events from the hydrologic model were
used as inputs to the hydraulic model to evaluate the performance of the stormwater conveyance system
and identify flood problem areas and storm drainage network capacity limitations.

System Performance
The hydraulic analysis showed that the storm drain system in the subwatershed has adequate capacity to
convey the 2-year and 25-year event throughout the majority of the project area. However, there are several
areas where flooding is predicted due to undersized storm drain pipelines or roadside ditches and culverts
during the 100-year event. Notable flood locations include the following:
•
•
•
•

Lake Whatcom Boulevard (multiple locations)
Coronado Avenue near Lake Whatcom Boulevard
Lake Louise Road
Lake Whatcom Boulevard near Viewhaven

Peak Flow Rates and System Capacity
Table 2 shows the peak flow rated predicted by the SWMM model using the HSPF flow inputs at selected
locations in the watershed. Reporting locations listed in the table are shown on Figure 5.
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Figure 5. Peak Flow Reporting Locations for the East Geneva Subwatershed
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TABLE 2. EAST GENEVA FLOWS AND DISCHARGE CAPACITY

Reporting
Location Location
1
Cable Street Outfall at Lake Whatcom
Boulevard
2
Coronado Avenue Outfall at Lake
Whatcom Boulevard
3
Coronado Avenue Headwall
4
Geneva Creek Outfall at Lake Whatcom
Boulevard
5
Viewhaven Lane Outfall at Lake Whatcom
Boulevard
6
Viewhaven at Lake Whatcom Boulevard
7
8
9

Fremont Street West of Austin Street
Austin Street South of Fremont Street
Grand Avenue Outfall

Pipe
Flow (cubic feet/second)
Diameter 225100Maximum
(inches) Year Year Year Before Flooding
24

7.8

24.2

39.3

>100-Year

15

0.5

1.4

2.2

>100-Year

24

8.2

25.5

41.7

37.6

24

1.2

4.3

6.9

>100-Year

12

1.5

4.3

6.3

6.1

18
18
18
24

2.9
2.3
2.4
4.3

8.0
7.2
7.8
13.7

10.7
12.4
11.5
22.1

>100-Year
>100-Year
>100-Year
>100-Year

Hydraulic modeling results were reviewed to assess the existing condition peak flow and conveyance
capacity of the primary conveyance routes in each subbasin. Many of the problem areas in the subwatershed
are due to flows exceeding the capacity of the system. Capacity was defined as the maximum flow that
could be conveyed through the system with 0.5 feet of freeboard, per County design standards (Whatcom
County, 2002). Storm drain capacity is assumed to be exceeded when a drainage structure has less than
0.5 feet of freeboard during a storm event.

Flood Problem Areas
The hydraulic analysis was performed using the SWMM5 models to identify locations where flooding is
predicted under existing conditions. Flooding was assumed when modeled peak depth at a model node
exceeded the assumed overtopping elevation. Nodes with overtopping were grouped into problem areas
based on the cause and location of flooding. The analysis showed that flooding is predicted at five locations
in the East Geneva subwatershed. Table 3 lists the flood problem areas. Flood problem areas are also shown
on Figure 6. Full model output is provided in Attachment B.
TABLE 3. DRAINAGE PROBLEMS IDENTIFIED FROM HYDRAULIC MODELING
ID

Location

Triggering
Event

1

Coronado Avenue Headwall

100-year

2

Lake Louise Road near Austin Street

100-Year

3

Lake Whatcom Blvd near Viewhaven Lane
(Private Driveway)

100-Year

4

Lake Whatcom Blvd south of Viewhaven Lane

100-Year

Probable Cause
Undersized 24-inch outfall from
Coronado Headwall to Lake
Whatcom
Undersized 12-inch culverts along
Lake Louise Road
Undersized 12-inch culverts along
Lake Whatcom Boulevard
Undersized 12- inch outfall at Lake
Whatcom Boulevard

11

Draft Technical Memorandum
ID

Location

Triggering
Event

5

Geneva Street Between Cable and Fremont

100-Year

Probable Cause
Undersized 12-inch culverts at
Geneva Street

12

Draft Technical Memorandum

Figure 6. Flooding Problem Areas Identified for the East Geneva Subwatershed

13

Draft Technical Memorandum
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APPENDIX C.
CAPITAL IMPROVEMENT PROJECT DESCRIPTION

East Geneva-1: Media Filter Drain at Lake Whatcom Blvd
Problem ID:

EG-45

Location:

Lake Whatcom Blvd south of Morgan Street

Description:

Stormwater runoff from the west side of Lake Whatcom Blvd. and adjacent residential
development is collected in a shallow roadside ditch. The project would install Media
Filter Drain (MFD) along approximately 300 LF of roadway on the west side of Lake
Whatcom Blvd.

Cost Estimate: $99,000
Score:

24

Related
Projects:

N/A

Project Description:
•
Regrade existing ditch and install 300-LF of Media Filter Drain (MFD) along the west side of Lake
Whatcom Blvd.

East Geneva-2: Viewhaven Lane Storm Drain Improvement
Problem ID:

EG-5

Location:

Lake Whatcom Blvd near Viewhaven Lane (Private Driveway)

Description:

A series of 12- and 18-inch (CMP) driveway culverts and connecting open ditch along
Lake Whatcom Boulevard have insufficient conveyance capacity and overflow during
larger events. Hydraulic modeling indicates flooding occurs on Lake Whatcom Blvd
during the 100-year event.

Cost Estimate: $49,000
Score:

23

Related
Projects:

N/A

Project Description:
•
Replace 30 lineal feet of 18-inch diameter CMP driveway culverts with 18-inch diameter CPE pipe.
•
Replace 35 lineal feet of 12-inch diameter CPP driveway culvert with 24-inch diameter CPE pipe.
•
Regrade and widen 35 lineal feet of ditch.

East Geneva-3: Viewhaven Lane Outfall Improvement
Problem ID:

EG-1;EG-18

Location:

Lake Whatcom Blvd south of Viewhaven Ln

Description:

An 18-inch diameter culvert crossing Lake Whatcom Blvd and the downstream 12-inch
diameter outfall have insufficient conveyance capacity and overflow during large storm
events. Hydraulic modeling indicates that roadway flooding occurs at Lake Whatcom
Blvd and a downstream private property for the 100-year event.

Cost Estimate: $136,000
Score:

22.5

Related
Projects:

N/A

Project Description:
•
Replace 35 lineal feet of 12-inch diameter roadway culvert with 18-inch diameter CPE pipe.
•
Replace 55 lineal feet of 12-inch diameter outfall (private) with 18-inch diameter HDPE outfall.
•
Regrade 105 lineal feet of ditch.

East Geneva-4: Storm Filter at Lake Whatcom Blvd
Problem ID:

EG-46

Location:

Lake Whatcom Blvd east of Coronado Avenue

Description:

Catch basins along the west side of Lake Whatcom Blvd collect stormwater and
discharge to Lake Whatcom without treatment. This project would install a Storm Filter
with Phosposorb media in place of catch basin on east side of Lake Whatcom Boulevard
providing treatment prior to discharge.

Cost Estimate: $27,000
Score:

22

Related
Projects:

N/A

Project Description:
•
Install 1 Storm Filter at Lake Whatcom Blvd.

East Geneva-5: Bioretention Cell at 2651 Lake Whatcom Blvd
Problem ID:

EG-48

Location:

2651 Lake Whatcom Blvd

Description:

Drainage from the hillside south of 2651 Lake Whatcom Blvd. is conveyed along the
west side of the property in roadside swale. The project would retrofit the existing swale
with bioretention cells with an underdrain to provide water quality treatment and
filtration for tributary stormwater.

Cost Estimate: $148,000
Score:

21

Related
Projects:

N/A

Project Description:
•
Install 135 lineal feet of bioretention cell with underdrain.

East Geneva-6: Bioretention Swale at Strawberry Point
Problem ID:

EG-49

Location:

Strawberry Point

Description:

Stormwater from the west side of Strawberry Point Road and adjacent residential
development is collected in a roadside ditch, and conveyed north under Strawberry
Point Road prior to discharge to Lake Washington. The project would retrofit the
existing roadside ditch with a bioretention cell and an underdrain to provide water
quality treatment and filtration for tributary stormwater.

Cost Estimate: $148,000
Score:

21

Related
Projects:

N/A

Project Description:
•
Install 135 lineal feet of bioretention cell with underdrain.

East Geneva-7: Storm Filter at Eastern End of Austin Court
Problem ID:

EG-47

Location:

Austin Ct. west of Beecher Ave.

Description:

A private detention pond provides no water quality treatment. The project will install a
Strom Filter with Phosposorb media on the discharge pipe from the detention pond.

Cost Estimate: $27,000
Score:

20

Related
Projects:

N/A

Project Description:
•
Install 1 Storm Filter with Phosposorb media on the discharge pipe from the detention pond.

East Geneva-8: Geneva Street Culvert Improvements
Problem ID:

EG-2

Location:

Geneva Street Between Cable and Fremont

Description:

Hydraulic modeling indicates insufficient conveyance capacity (less than 0.5-feet
freeboard) at multiple 12-inch and 18-inch driveway culverts adjacent to Geneva Street
during the 100-year event.

Cost Estimate: $46,000
Score:

20

Related
Projects:

N/A

Project Description:
•
Replace 25 lineal feet of 12-inch diameter fiberglass culverts (private) with 18-inch diameter CPE
pipe.
•
Replace 60 lineal feet of 18-inch diameter concrete culvert with 18-inch diameter CPE pipe.

East Geneva-9: Lake Louise Road Culvert Improvements
Problem ID:

EG-3

Location:

Lake Louise Road near Austin Street

Description:

A series of three 12-inch and 15-inch culverts along Austin Street and Lake Louise
Road have insufficient conveyance capacity and overflow during large events.
Hydraulic modeling indicates roadway flooding occurs along Lake Louise Road at three
near the intersection of Austin Street during the 100-year storm event with less than 0.5feet of freeboard at the 25-year storm event.

Cost Estimate: $65,000
Score:

20

Related
Projects:

N/A

Project Description:
•
Replace 65 lineal feet of 12-inch diameter CPP driveway culverts with 18-inch diameter CPE pipe.
•
Replace 40 lineal feet of 15-inch diameter CPP pipe with 18-inch diameter CPE pipe.

East Geneva-10: Coronado Avenue Outfall Replacement
Problem ID:

EG-4; EG-8

Location:

Lake Whatcom Blvd at Coronado Ave

Description:

A 15-inch diameter CMP outfall is at the end of its design life and requires replacement.

Cost Estimate: $195,000
Score:

18

Related
Projects:

N/A

Project Description:
•
Replace 60 lineal feet of 15-inch diameter CMP outfall pipe with 18-inch diameter CPE outfall.
•
Replace 2 Type 1 CB Structure with 1 CB Type 2 structure.
•
Removal and replacement of dock may be required.

East Geneva-11: Lake Whatcom Blvd at Castle Ave Storm Drain
Improvements
Problem ID:

EG-17; EG-35

Location:

Lake Whatcom Blvd at Castle Avenue

Description:

A series of 12-inch diameter CMP culverts have reached the end of their design life and
require replacement.

Cost Estimate: $83,000
Score:

17

Related
Projects:
Project Description:
•
Replace 175 lineal feet of 12-inch diameter CMP culverts with 12-inch diameter CPE pipe.
•
Replace 4 Type 1 CBs with 4 Type 1 CB Catch Basins.
•
Relocate hose currently running through culvert (CV12994) toward outfall.

East Geneva-12: Lake Whatcom Blvd Outfall Replacement
Problem ID:

EG-29

Location:

Coronado Avenue Headwall

Description:

A 24-inch diameter concrete outfall and upstream storm pipe at Coronado Avenue has
insufficient conveyance capacity and overflows during larger storm events. Hydraulic
modeling indicates flooding occurs at the headwall during the 100-year event.

Cost Estimate: $396,000
Score:

17

Related
Projects:

N/A

Project Description:
•
Replace 169 lineal feet of 24-inch diameter RCP pipe with 36-inch diameter CPE and re-grout to
existing headwall..
•
Install 1 CB Type 2 structure.
•
Disconnect drainage ditch at Lake Whatcom Blvd where CB Structure installed.
•
Upstream improvements may require a temporary construction easement.

LAKE WHATCOM EAST GENEVA SUBWATERSHED MASTER PLAN
CAPITAL PROJECT PLANNING LEVEL CONSTRUCTION COST OPINION
PROJECT: EG-12

BY:

DESCRIPTION: Lake Whatcom Blvd Outfall Repalacem ent

CHECKED BY:
DATE:

BID ITEM

GW
GMS
1/16/2020

QUANTITY UNIT UNIT PRICE AMOUNT

CLEAR AND GRUB

1

LS

$ 5,000

$ 5,000

SAWCUT & REMOVE PAVEMENT

53

SY

$ 40

$ 2,133

REMOVE PIPE

460

LF

$5

$ 2,300

1

EA

$ 5,000

$ 5,000

85

LF

$ 250

$ 21,250

CONNECT EXISTING PIPE
CONC. CULV. PIPE 35 IN. DIAM
36-INCH DIAM OUTFALL

95

LF

$ 300

$ 28,500

STRUCTURE EXCAVATION CLASS B, INCLUDING BACKFILL

280

CY

$ 30

$ 8,400

CATCH BASIN TYPE 2, 48-IN DIAM

1

EA

$ 2,400

$ 2,400

ASPHALT CONCRETE PAVEMENT PATCHING

5

TN

$ 100

$ 500

CRUSHED SURFACING BASE COURSE

14

TN

$ 15

$ 210

CRUSHED SURFACING TOP COURSE

7

TN

$ 35

$ 245

LAND ACQUISITION

0.10

AC

$ 150,000

$ 15,000

CONTINGENCY

50%

Material Subtotal

$ 90,938
$ 45,470

Material Subtotal w ith Contingency $ 136,408
DEWATERING - LAKE OUTFALL

20%

$ 27,290

ARCHEOLOGICAL MONITORING

10%

$ 13,650

EROSION & SEDIMENTATION CONTROL

10%

$ 13,650

TRAFFIC CONTROL

10%

$ 13,650

SITE RESTORATION

5%

$ 6,830

MOBILIZATION (GENERAL REQUIREMENT)

8%

$ 16,920

Construction Subtotal (Rounded) $ 228,000
STATE SALES TAX

8.5%

$ 19,380

ENGRG/LEGAL/ADMIN $100-250K CONST

30%

$ 68,400

CONSTRUCTION MANAGEMENT

15%

$ 34,200

PERMITTING - WITH OUTALL

20%

$ 45,600

2020 Dollars

Total Estim ated Project Cost (Rounded) $ 396,000

Notes:
1. The above cost opinion is in 2020 dollars and does not include future escalation, financing, or O&M costs.Cost to acquire an
easement on w aterfront property is unknow n and has not been included in this opinion of costs (Currently no easements found
on AF#1980401197, or deed AF 2140600001).
2. The order-of-magnitude cost opinion has been prepared for guidance in project evaluation from the information available at
the time of preparation and for assumptions stated. The final costs of the project w ill 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 costs w ill vary from those presented above. Because of these factors, funding needs
for individual projects must be scrutinized prior to establishing the final project budgets.
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APPENDIX D.
CAPITAL IMPROVEMENT PROJECT PRIORITY EVALUATION

East Geneva Subwatershed Plan Project Prioritization Worksheet

Project EG-1
Evaluation Criteria

EG-1: Water Quality Improvements at Lake Whatcom Blvd.
Category

Environmental Benefit
Habitat (WQ)
Sediment source removal

Rating

Score

Weighting = 1
Greater than 50% of area served by urban drainage
system
Removes a significant sediment source

5
6

Subtotal

11

Weighted Score

11.0

Community Benefit

Weighting = 1.5

Frequency of Flooding

No flooding

0

Property Damage

Nuisance yard flooding

0

Public Infrastructure

No street flooding

0

Implementation

Weighting = 1

Anticipated Cost of Project

$0 to $100,000

Subtotal

0

Weighted Score

0.0

4

Permit Complexity

Local permits required

2

Property/Easement Acquisition

No cost property/easement acquisition

5

Coordination with other projects/agencies

Non-critical project link

1

Local support

Subtotal

12

Weighted Score

12.0

Weighted Score

0.0

Weighting = 1
None Identified

Predesign

0

Weighting = 1
No engineering evaluation

1
Weighted Score

Total Score
Rank
Notes and comments

Page 1

1.0
24.0
1

East Geneva Subwatershed Plan Project Prioritization Worksheet

Project EG-2
Evaluation Criteria

EG-2: Viewhaven Ln. (Private) Storm Drain Improvement
Category

Environmental Benefit
Habitat (WQ)
Sediment source removal

Rating

Score

Weighting = 1
Greater than 50% of area served by urban drainage
system
No Improvement

5
0

Subtotal

5

Weighted Score

5.0

Community Benefit

Weighting = 1.5

Frequency of Flooding

10- or 25-year recurrence interval

3

Property Damage

Nuisance yard flooding

0

Public Infrastructure

Street flooding less than 6 inches

1
Subtotal

4

Weighted Score

6.0

Implementation

Weighting = 1

Anticipated Cost of Project

$0 to $100,000

Permit Complexity

Local permits required

2

Property/Easement Acquisition

No cost property/easement acquisition

5

Coordination with other projects/agencies

No project link

0

Local support

4

Subtotal

11

Weighted Score

11.0

Weighted Score

0.0

Weighting = 1
None Identified

Predesign

0

Weighting = 1
No engineering evaluation

1
Weighted Score

Total Score
Rank
Notes and comments

Page 2

1.0
23.0
2

East Geneva Subwatershed Plan Project Prioritization Worksheet

Project EG-3
Evaluation Criteria

EG-3: Viewhaven Ln. Outfall Improvement
Category

Environmental Benefit
Habitat (WQ)
Sediment source removal

Rating

Score

Weighting = 1
Greater than 50% of area served by urban drainage
system
No Improvement

5
0

Subtotal

5

Weighted Score

5.0

Community Benefit

Weighting = 1.5

Frequency of Flooding

100-year recurrence interval

1

Property Damage

1 to 2 homes flooded

1

Public Infrastructure

Street flooding greater than 6 inches

3
Subtotal

5

Weighted Score

7.5

Implementation

Weighting = 1

Anticipated Cost of Project

$0 to $100,000

Permit Complexity

Local, state, and federal permits required

0

Property/Easement Acquisition

No cost property/easement acquisition

5

Coordination with other projects/agencies

No project link

0

Local support

4

Subtotal

9

Weighted Score

9.0

Weighted Score

0.0

Weighting = 1
None Identified

Predesign

0

Weighting = 1
No engineering evaluation

1
Weighted Score

Total Score
Rank
Notes and comments

Page 3

1.0
22.5
3

East Geneva Subwatershed Plan Project Prioritization Worksheet

Project EG-4
Evaluation Criteria

EG-4: Storm Filter at Lake Whatcom Boulevard
Category

Environmental Benefit
Habitat (WQ)
Sediment source removal

Rating

Score

Weighting = 1
Greater than 50% of area served by urban drainage
system
Removes a minor sediment source

5
4

Subtotal

9

Weighted Score

9.0

Community Benefit

Weighting = 1.5

Frequency of Flooding

No flooding

0

Property Damage

Nuisance yard flooding

0

Public Infrastructure

No street flooding

0
Subtotal

0

Weighted Score

0.0

Implementation

Weighting = 1

Anticipated Cost of Project

$0 to $100,000

Permit Complexity

Local permits required

2

Property/Easement Acquisition

No cost property/easement acquisition

5

Coordination with other projects/agencies

Non-critical project link

1

Local support

4

Subtotal

12

Weighted Score

12.0

Weighted Score

0.0

Weighting = 1
None Identified

Predesign

0

Weighting = 1
No engineering evaluation

1
Weighted Score

Total Score
Rank
Notes and comments
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1.0
22.0
4

East Geneva Subwatershed Plan Project Prioritization Worksheet

Project EG-5
Evaluation Criteria

EG-5: Bioretention Cell at 2651 Lake Whatcom Road
Category

Environmental Benefit
Habitat (WQ)
Sediment source removal

Rating

Score

Weighting = 1
Greater than 50% of area served by urban drainage
system
Removes a minor sediment source

5
4

Subtotal

9

Weighted Score

9.0

Community Benefit

Weighting = 1.5

Frequency of Flooding

No flooding

0

Property Damage

Nuisance yard flooding

0

Public Infrastructure

No street flooding

0
Subtotal

0

Weighted Score

0.0

Implementation

Weighting = 1

Anticipated Cost of Project

$100,000 to $250,000

Permit Complexity

Local permits required

2

Property/Easement Acquisition

No cost property/easement acquisition

5

Coordination with other projects/agencies

Non-critical project link

1

Local support

3

Subtotal

11

Weighted Score

11.0

Weighted Score

0.0

Weighting = 1
None Identified

Predesign

0

Weighting = 1
No engineering evaluation

1
Weighted Score

Total Score
Rank
Notes and comments
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1.0
21.0
5

East Geneva Subwatershed Plan Project Prioritization Worksheet

Project EG-6
Evaluation Criteria

EG-6: Bioretention Swale at Strawberry Point
Category

Environmental Benefit
Habitat (WQ)
Sediment source removal

Rating

Score

Weighting = 1
Greater than 50% of area served by urban drainage
system
Removes a minor sediment source

5
4

Subtotal

9

Weighted Score

9.0

Community Benefit

Weighting = 1.5

Frequency of Flooding

No flooding

0

Property Damage

Nuisance yard flooding

0

Public Infrastructure

No street flooding

0
Subtotal

0

Weighted Score

0.0

Implementation

Weighting = 1

Anticipated Cost of Project

$0 to $100,000

Permit Complexity

Local permits required

2

Property/Easement Acquisition

No cost property/easement acquisition

5

Coordination with other projects/agencies

No project link

0

Local support

4

Subtotal

11

Weighted Score

11.0

Weighted Score

0.0

Weighting = 1
None Identified

Predesign

0

Weighting = 1
No engineering evaluation

1
Weighted Score

Total Score
Rank
Notes and comments
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1.0
21.0
6

East Geneva Subwatershed Plan Project Prioritization Worksheet

Project EG-7
Evaluation Criteria

EG-7: Storm Filter at Eastern end of Austin Ct. west of Beecher Ave.
Category

Environmental Benefit
Habitat (WQ)
Sediment source removal

Rating

Score

Weighting = 1
Greater than 50% of area served by urban drainage
system
Removes a minor sediment source

5
4

Subtotal

9

Weighted Score

9.0

Community Benefit

Weighting = 1.5

Frequency of Flooding

No flooding

0

Property Damage

Nuisance yard flooding

0

Public Infrastructure

No street flooding

0
Subtotal

0

Weighted Score

0.0

Implementation

Weighting = 1

Anticipated Cost of Project

$0 to $100,000

Permit Complexity

Local permits required

2

Property/Easement Acquisition

Low cost property/easement acquisition

3

Coordination with other projects/agencies

Non-critical project link

1

Local support

4

Subtotal

10

Weighted Score

10.0

Weighted Score

0.0

Weighting = 1
None Identified

Predesign

0

Weighting = 1
No engineering evaluation

1
Weighted Score

Total Score
Rank
Notes and comments
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1.0
20.0
7

East Geneva Subwatershed Plan Project Prioritization Worksheet

Project EG-8
Evaluation Criteria

EG-8: Geneva St. Culvert Improvements
Category

Environmental Benefit
Habitat (WQ)
Sediment source removal

Rating

Score

Weighting = 1
Greater than 50% of area served by urban drainage
system
No Improvement

5
0

Subtotal

5

Weighted Score

5.0

Community Benefit

Weighting = 1.5

Frequency of Flooding

100-year recurrence interval

1

Property Damage

Nuisance yard flooding

0

Public Infrastructure

Street flooding less than 6 inches

1
Subtotal

2

Weighted Score

3.0

Implementation

Weighting = 1

Anticipated Cost of Project

$0 to $100,000

Permit Complexity

Local permits required

2

Property/Easement Acquisition

No cost property/easement acquisition

5

Coordination with other projects/agencies

No project link

0

Local support

4

Subtotal

11

Weighted Score

11.0

Weighted Score

0.0

Weighting = 1
None Identified

Predesign

0

Weighting = 1
No engineering evaluation

1
Weighted Score

Total Score
Rank
Notes and comments
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1.0
20.0
8

East Geneva Subwatershed Plan Project Prioritization Worksheet

Project EG-9
Evaluation Criteria

EG-9: Lake Louise Rd. Culvert Improvements
Category

Environmental Benefit
Habitat (WQ)
Sediment source removal

Rating

Score

Weighting = 1
Greater than 50% of area served by urban drainage
system
No Improvement

5
0

Subtotal

5

Weighted Score

5.0

Community Benefit

Weighting = 1.5

Frequency of Flooding

100-year recurrence interval

1

Property Damage

Nuisance yard flooding

0

Public Infrastructure

Street flooding less than 6 inches

1
Subtotal

2

Weighted Score

3.0

Implementation

Weighting = 1

Anticipated Cost of Project

$0 to $100,000

Permit Complexity

Local permits required

2

Property/Easement Acquisition

No cost property/easement acquisition

5

Coordination with other projects/agencies

No project link

0

Local support

4

Subtotal

11

Weighted Score

11.0

Weighted Score

0.0

Weighting = 1
None Identified

Predesign

0

Weighting = 1
No engineering evaluation

1
Weighted Score

Total Score
Rank
Notes and comments
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1.0
20.0
9

East Geneva Subwatershed Plan Project Prioritization Worksheet

Project EG-10
Evaluation Criteria

EG-10: Coronado Ave. Outfall Replacement
Category

Environmental Benefit
Habitat (WQ)
Sediment source removal

Rating

Score

Weighting = 1
Greater than 50% of area served by urban drainage
system
No Improvement

5
0

Subtotal

5

Weighted Score

5.0

Community Benefit

Weighting = 1.5

Frequency of Flooding

100-year recurrence interval

1

Property Damage

Nuisance yard flooding

0

Public Infrastructure

Street flooding less than 6 inches

1
Subtotal

2

Weighted Score

3.0

Implementation

Weighting = 1

Anticipated Cost of Project

$0 to $100,000

Permit Complexity

Local, state, and federal permits required

0

Property/Easement Acquisition

No cost property/easement acquisition

5

Coordination with other projects/agencies

No project link

0

Local support

4

Subtotal

9

Weighted Score

9.0

Weighted Score

0.0

Weighting = 1
None Identified

Predesign

0

Weighting = 1
No engineering evaluation

1
Weighted Score

Total Score
Rank
Notes and comments
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1.0
18.0
10

East Geneva Subwatershed Plan Project Prioritization Worksheet

Project EG-11
Evaluation Criteria

EG-11: Lake Whatcom Boulevard at Castle Avenue
Category

Environmental Benefit
Habitat (WQ)
Sediment source removal

Rating

Score

Weighting = 1
Greater than 50% of area served by urban drainage
system
No Improvement

5
0

Subtotal

5

Weighted Score

5.0

Community Benefit

Weighting = 1.5

Frequency of Flooding

No flooding

0

Property Damage

Nuisance yard flooding

0

Public Infrastructure

No street flooding

0
Subtotal

0

Weighted Score

0.0

Implementation

Weighting = 1

Anticipated Cost of Project

$0 to $100,000

Permit Complexity

Local permits required

2

Property/Easement Acquisition

No cost property/easement acquisition

5

Coordination with other projects/agencies

No project link

0

Local support

4

Subtotal

11

Weighted Score

11.0

Weighted Score

0.0

Weighting = 1
None Identified

Predesign

0

Weighting = 1
No engineering evaluation

1
Weighted Score

Total Score
Rank
Notes and comments

Page 11

1.0
17.0
11

East Geneva Subwatershed Plan Project Prioritization Worksheet

Project EG-12
Evaluation Criteria

EG-12 Lake Whatcom Blvd. Outfall Replacement
Category

Environmental Benefit
Habitat (WQ)
Sediment source removal

Rating

Score

Weighting = 1
Greater than 50% of area served by urban drainage
system
No Improvement

5
0

Subtotal

5

Weighted Score

5.0

Community Benefit

Weighting = 1.5

Frequency of Flooding

100-year recurrence interval

1

Property Damage

Nuisance yard flooding

0

Public Infrastructure

Street flooding less than 6 inches

1
Subtotal

2

Weighted Score

3.0

Implementation

Weighting = 1

Anticipated Cost of Project

$250,000 to $500,000

Permit Complexity

Local, state, and federal permits required

0

Property/Easement Acquisition

Low cost property/easement acquisition

3

Coordination with other projects/agencies

No project link

0

Local support

2

Subtotal

5

Weighted Score

5.0

Weighted Score

0.0

Weighting = 1
None Identified

Predesign

0

Weighting = 1
No engineering evaluation

1
Weighted Score

Total Score
Rank
Notes and comments
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1.0
14.0
12

East Geneva Subwatershed Plan
Prioritization Scoring
Category
Rating Criteria
Score
Weighting
Environmental Benefit
1
Opportunity for effective No urban area or infeasible to construct treatment facility
0
water quality treatment Less than 50% of area served by urban drainage system
3
Greater than 50% of area served by urban drainage system
in urbanized area
5
No Improvement
Sediment source
0
Nuisance removal
removal
2
Removes a minor sediment source
4
Removes a significant sediment source

Community Benefit
Frequency of Flooding

6
Weighting

No flooding
100-year recurrence interval
10- or 25-year recurrence interval
2-year recurrence interval
Less than 2-year recurrence interval

Property Damage

Nuisance yard flooding
1 to 2 homes flooded
3 to 4 homes flooded

2
3
5
0
1
3

5 to 10 homes flooded
10 + homes flooded

Public Infrastructure

No street flooding
Street flooding less than 6 inches
Street flooding greater than 6 inches
Access to homes blocked

4
8

Emergency access blocked
Critical public safety issue / critical public facility flooded

Implementation
Anticipated Cost of
Project

10
Weighting

$500,000 +
$250,000 to $500,000
$100,000 to $250,000
$0 to $100,000

Permit Complexity

Local, state, and federal permits required
Local and state permits required
Local permits required
Programmatic permit action
No permits required

Property/Easement
Acquisition

Condemnation necessary to obtain property/easements
High cost property acquisition/easements
Easement Acquisition only
Low cost property/easement acquisition
No cost property/easement acquisition

Coordination with other No project link
Non-critical project link
projects/agencies
Critical project link

1
1
2
3
4
0
1
2
3
5
0
1
2
3
5
0
1
8

50 percent funding by Stormwater fees

5
9
10

100 percent funding by Stormwater fees
Regulatory Requirement

Local Support
Local Support

1.5
0
1
3
4
5
0
1

Weighting
None Identified
Low
Medium

Comments
Insufficient hydraulic drop to receiving water

Removes sediment from stormwater runoff
Sediment deposition in downstream system restricts flow but does
not completely obstruct conveyance
Sediment deposition in downstream system completely obstructs
conveyance

Based on hydraulic model
Based on hydraulic model
Based on hydraulic model
Generally applies to areas with no storm drain system
The relative number of homes flooded has been reduced 0 - 5 OCI
compared to the pervious prioritization
5 -20 OCI
20+ OCI

Flooding greater than 6 inches becomes dangerous to drive through

Generally reserved for locations with only one emergency access
route
Collapsed drain lines and high landslide risk are examples of the
critical public safety issues

> 10 % of construction cost
< 10 % of construction cost

Project is associated with other projects but not a critical or
required element
Associated project can not be built until this project is constructed
Recognizes funding sources other than Stormwater
Project to be built by others

1.0
0
2
5
10

One or two advocates
Enthusiastic community support
Identified by council, advisory board/committee as a priority project

1
1
3
5
10

e.g., staff investigation of incident reports; no cost estimate
e.g., top 10 conceptual designs (Osborn); minimal field work
modeling, cost estimates
analyze options, field work, cost estimates

High

Predesign
Predesign

Weighting
No engineering evaluation
Concept level engineering evaluation
Identified in a subwatershed master plan
Engineering feasibility evaluation with survey

