2 Lake Whatcom Watershed Characteristics
and Conditions Assessment
2.1 Introduction
This chapter of the Comprehensive Stormwater Plan presents information on Lake Whatcom
watershed characteristics and current conditions. The Lake Whatcom watershed has been
developed over the last 150 years with parks, residences, and small farms. Timber harvesting has
also taken place throughout the watershed over the last century. This development has resulted in
land clearing and road construction, and steadily increasing demands on the lake; more people
are using Lake Whatcom as a drinking supply source, more people are living in and driving
through the watershed, and more people are using the lake for recreational purposes. Many of
these activities affect the hydrology and water quality of the lake and its upgradient water
sources. The watershed and its drainage sub-basins are described below.

2.2 Watershed Characteristics
2.2.1 Watershed Description
Lake Whatcom is a natural lake located within and directly southeast of the city of Bellingham in
Whatcom County, Washington (Figure 2-1). It serves as a recreational water body and as a
drinking water source for over one-half of Whatcom County’s residents. A number of homes in
the watershed also draw water directly from Lake Whatcom. The northwestern corner of the lake
lies within Bellingham city limits and the city’s urban growth boundary.
The approximately 5,000-acre lake has three distinct parts, or basins, due to the natural
underwater topography of the lake bed. Basins 1 and 2 are relatively small and shallow with an
average depth of approximately 30 feet. Basin 3 is at the southeastern end of the lake and, with
an average depth of 150 feet, is relatively deep; it contains over 90 percent of the lake’s total
volume.
The City of Bellingham’s drinking water source intake is located in Lake Whatcom’s Basin 2.
The Lake Whatcom Water and Sewer District intake is located in Basin 3 and supplies Sudden
Valley, Geneva, and parts of the South Bay sub-basins. The Whatcom Falls Hatchery draws from
Basin 1.
The mountainous Lake Whatcom watershed is approximately 31,000 acres and is divided into
23 drainage sub-basins (Figure 2-2). Thirty-six creeks discharge into Lake Whatcom, 11 of which
are considered major. The Middle Fork diversion of the Nooksack River, developed by the City
of Bellingham in the early 1960s, provides supplemental water to Lake Whatcom and is a major
dry-season water source to the lake. Bellingham has recently worked to reduce dry-season
diversions to Lake Whatcom in order to retain water for fish in the Middle Fork Nooksack River.
Lake Whatcom water drains to Bellingham Bay through Whatcom Creek.
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The 23 sub-basins within the watershed have been broken up into five groups based upon
dominant land use and land covers and extent of development. These five groups are shown in
Figure 2-2.
Average precipitation is 40 to 45 inches per year in the northern portion of the Lake Whatcom
watershed. In the southern and eastern portions of the watershed, which are at a greater elevation
within the higher Cascade foothills, average precipitation is 50 to 60 inches per year. Most of this
precipitation falls between October and April.
Lake Whatcom was formed as the pressure of glaciers was released and the ice melted at the end
of the last ice age 18,000 years ago. Over the last 18,000 years, the area has slowly risen,
relieving the compression that occurred due to glacial ice. The presence of marine fossils and
native kokanee salmon—a formerly anadromous species that became landlocked during the same
glacial period—provide evidence that before the land rebounded to its present elevation, the lake
was connected to the Pacific Ocean (Lake Whatcom Management Program 2007).
The same processes that formed the Cascade Mountains also formed the mostly mountainous
terrain surrounding Lake Whatcom. Lake Whatcom watershed topography, combined with the
Chuckanut Formation-derived soils, create conditions conducive to landslides and their
associated hazards. Soils in the watershed contain volcanic ash, colluvium, and slope alluvium.
Alluvium is material deposited relatively recently, with little or no material modification or
horizon development. Colluvium is the unconsolidated material deposited at the bases of slopes
by mass movement and local runoff. This unconsolidated and recently deposited material is
subjected to erosion and deposition.
Soils data for the Lake Whatcom watershed obtained from Whatcom County was published by
the Natural Resources Conservation Service (NRCS) in the Soil Survey Geographic (SSURGO)
database. Most of the Lake Whatcom watershed area contains soils classified as moderately welland well-drained. Figure 2-3 shows the distribution of soil drainage classifications for the entire
watershed. These soil classifications are made by the NRCS. Figure 2-4 is a map showing the
spatial distribution of soil drainage classifications.
FIGURE 2-3

Soil Drainage Classification for Lake Whatcom Watershed
Well-Drained 50%

Somewhat Excessively
Drained 3%

Moderately Well-Drained
31%

Unknown 14%
Very Poorly Drained 1%
Poorly Drained 1%

Source: NRCS SSURGO Database
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Group 1 sub-basins (as shown in Figure 2-2) are dominated by the moderately well- and welldrained soil drainage types, with more moderately well-drained soils concentrated in the
Brannian, Fir, and southern portion of the South Bay sub-basins. Group 2 sub-basins appear to
have the widest range of soil drainage types in terms of area and distribution. In Group 3, soils in
the Austin/Beaver and Sudden Valley sub-basins are classified as moderately well- or welldrained. The soils over nearly the entire area of the Group 4 and 5 sub-basins are classified as
moderately well- or well-drained.
The Group 2 sub-basins (i.e., Agate Bay, Carpenter, and North Shore) also contain excessively
drained and well-drained soils in a large area covering the middle portion of Carpenter, west
Olsen, and east Agate Bay. There are also portions of the watershed classified as somewhat
excessively drained (i.e., extremely well drained), which are concentrated in the lower Carpenter
and Agate Bay sub-basins, most of the Eagle Ridge sub-basin, and relatively small pockets in the
southern Group 1 sub-basins.
There are areas of poorly and very poorly drained soils, the largest of which are in the upper and
shoreline Carpenter sub-basin and upper Agate Bay sub-basin, followed by smaller areas in the
Anderson/Whatcom, and Brannian sub-basins. There is a section of poorly drained soil located
along Carpenter’s shoreline south into the northern shoreline of North Shore.
Generally speaking, local soils are only moderately permeable in the upper horizons and decrease
in permeability in the lower horizons. These conditions affect the feasibility and effectiveness of
infiltration as a stormwater management method.

2.2.2 Watershed Drainage Sub-basins
The Lake Whatcom watershed contains 23 sub-basins delineated during WRIA 1 efforts and
further refined during preparation of this stormwater plan. Table 2-1 lists these sub-basins along
with their major surface water features and contributing areas.
The Lake Whatcom sub-basins were grouped for the purposes of this plan according to similar
land use, land cover, zoning, and topographic characteristics. Five different groups were
identified. These groups are listed in Table 2-1 and shown in Figure 2-2.

2.2.2.1 Anderson/Whatcom (Group 1)
Most of the 2,616-acre Anderson/Whatcom sub-basin is undeveloped, except for a small portion
of park at the lower reaches of Anderson Creek near the shoreline. Most of the sub-basin has
been designated for commercial forestry and rural land use. The land surrounding upper
Anderson Creek tributaries is steep, flattening in the area where Anderson Creek flows.
Several Anderson Creek tributaries are crossed by Park Road. The road’s surface runoff drains to
roadside ditches and through several culverts into the lower reach of main Anderson Creek, and
then into Basin 3 of Lake Whatcom. The Nooksack River Middle Fork diversion transports river
water into Lake Whatcom via a tunnel and pipe underneath Bowman Mountain into Mirror Lake
in the upper sub-basin and down through Anderson Creek.

2.2.2.2 Blue Canyon (Group 1)
The 3,313-acre Blue Canyon sub-basin is mainly mixed-use forest and undeveloped land and
features an area of low-density residential development (i.e., shoreline homes and Blue Canyon
Road) in its southeastern corner. This development spans the small shoreline portions of the
neighboring Anderson/Whatcom, Fir, and Brannian sub-basins. Blue Canyon Road runs along
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the southeastern shoreline of the sub-basin and is drained by roadside ditches leading to South
Blue Canyon Creek, which immediately discharges to Lake Whatcom. The Blue Canyon subbasin is mountainous up to the lower reaches of its creeks.
TABLE 2-1. LAKE WHATCOM WATERSHED SUB-BASINS
Sub-basin

Major Surface Waters

Area
(acres)

Contributing
Area (%)

Group

Anderson/Whatcom

Anderson Creek, 10+ unnamed
tributaries, Mirror Lake

2,616

8

1

Blue Canyon

South, Middle, and North Blue
Canyon creeks, their unnamed
tributaries, several unnamed
creeks

3,313

11

1

Brannian

Brannian Creek, unnamed creek

2,551

8

1

Fir

Fir Creek and its upper tributaries

544

2

1

Olsen

Olsen Creek, unnamed tributaries

2,431

8

1

Smith/Whatcom

Smith Creek, Whatcom Creek, 10+
unnamed tributaries

3,305

11

1

South Bay

10+ unnamed creeks

2,324

7

1

Agate Bay

Agate Creek, Eagle Ridge Creek,
several unnamed creeks

2,134

7

2

Carpenter

Carpenter Creek, unnamed creek
and a pond

1,150

4

2

Eagle Ridge

No major creek

92

0.3

2

North Shore

Several unnamed creeks, lower
Smith Creek

1,169

4

2

Austin/Beaver

Austin Creek, Beaver Creek, Lake
Louise, 10+ unnamed tributaries

5,362

17

3

Sudden Valley

No major creek

603

2

3

Millwheel Pond

97

0.3

4

No major creek

76

0.2

4

Donovan

Oriental Creek, Millwheel Pond

63

0.2

4

Geneva

Euclid Creek and its upper
tributaries

305

1

4

Lakeway

No major creek

102

0.3

4

Oriental

Oriental Creek

493

2

4

Strawberry

Strawberry Creek, unnamed creek

708

2

4

Academy

Academy Creek

779

2

5

Silver Beach Creek

734

2

5

Sylvan Creek, Sylvan Pond,
Scudders Pond

435

1

5

31,386

100

Bloedel

a

Cable
a

Hillsdale
a

Silver Beach

Total, Lake Whatcom
Watershed
a

All or mostly within Bellingham city limits
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2.2.2.3 Brannian (Group 1)
The 2,551-acre Brannian sub-basin has very little development and is mainly covered by mixeduse forests and grasslands. Most of the sub-basin is designated for commercial and rural forestry.
Two main stems of Brannian Creek drain the sub-basin, beginning in the steeper upper watershed
and meandering across mixed forested land. Brannian Creek flows across South Bay Drive and
through Whatcom Falls Park into Lake Whatcom.

2.2.2.4 Fir (Group 1)
The 544-acre Fir sub-basin is covered by mixed-use forests except at its northern shoreline,
which is part of the South Lake Whatcom County Park. The majority of sub-basin area is
designated for commercial forestry. The only residential development in the sub-basin is rural (2
percent of the total area). (Information on zoning and land use for this and other sub-basins was
derived from Whatcom County Planning and Development Services [PDS] and Whatcom County
Tax Assessor databases in geographic information system (GIS) format.)
Fir Creek drains several small tributaries in the upper forest of the sub-basin and then flows
across the sub-basin to the park, across South Bay Drive, and into Lake Whatcom.

2.2.2.5 Olsen (Group 1)
The 2,431-acre Olsen sub-basin is mainly forested land with shoreline homes at the outlet of
Olsen Creek, the main drainage of the Olsen sub-basin to Lake Whatcom. The vast majority of
the Olsen sub-basin is designated for commercial forestry (about 92 percent), and the remainder
is for rural land use.
Many unnamed creeks drain the upper, mountainous portion of the sub-basin, which contains
several dirt roads. Olsen Creek passes under North Shore Drive, where several catch basins and
culverts are located, and into Lake Whatcom.

2.2.2.6 Smith/Whatcom (Group 1)
The 3,305-acre Smith/Whatcom sub-basin is mainly forested/scrub-shrub, undeveloped, and
mountainous; it primarily features numerous small creeks that drain to Smith Creek. It is
designated almost entirely for commercial forestry. Smith Creek and other larger creeks
eventually combine into a main channel in the lower sub-basin, which passes through Countyowned land before discharging into Lake Whatcom. To protect the shoreline from a potential
large storm and debris torrent, as occurred in 1982 at this alluvial fan, berms were constructed on
either side of Smith Creek’s lower reaches.
North Shore Drive circles around the County-owned property at the mouth of Smith Creek.
Surface runoff drains to roadside ditches, which direct the water into the Blue Canyon and North
Shore sub-basins on either side of the County-owned property.

2.2.2.7 South Bay (Group 1)
The 2,324-acre South Bay sub-basin is relatively narrow and features a long section of shoreline
and a small bay (i.e., South Bay) with associated residential development. The sub-basin is
mostly designated for commercial and rural forest (owned by the Washington State Forest Board)
and rural land use, with smaller percentages designated suburban and urban growth. A section of
the southern sub-basin is privately owned commercial forest land.
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Lake Whatcom Boulevard, which enters the South Bay sub-basin from the Austin/Beaver subbasin in the north, turns into South Bay Drive at the bay and lies immediately next to the
shoreline on the southern end of the bay. The southern end of the sub-basin is relatively flat,
while the in the north it has noticeably steeper terrain.
There are more than 10 unnamed creeks that flow into Lake Whatcom from the South Bay subbasin. Surface runoff from Lake Whatcom Boulevard/South Bay Drive enters Lake Whatcom
through a system of roadside ditches, culverts, and catch-basins.

2.2.2.8 Agate Bay (Group 2)
The 2,134-acre Agate Bay sub-basin has a relatively large area; 58 percent of the sub-basin is
designated for rural development. The sub-basin’s shoreline has numerous residential homes
along North Shore Drive. Rural forestry zoning makes up most of the remainder of the subbasin’s area.
Agate Creek flows along Squalicum Lake Road through rural development in the upper subbasin, down through forestland, across North Shore Drive, and into Lake Whatcom. Several other
shorter creeks drain lower portions of the sub-basin, cross North Shore Drive, and discharge into
Lake Whatcom at various points along the shoreline. Eagle Ridge Creek drains a small, forested
portion of the southwestern sub-basin. Surface runoff from North Shore Drive drains to roadside
ditches and either flows into a creek or directly into Lake Whatcom through enclosed drainages.

2.2.2.9 Carpenter (Group 2)
The 1,150-acre Carpenter sub-basin contains a large area of mixed-use forests and rural
residential land use. The sub-basin’s shoreline is dominated by residential development. Most of
the sub-basin area is designated for rural development, with the remainder mostly rural and
commercial forestry.
Carpenter Creek flows from the steeper, forested upper sub-basin through forests and across
Y Road before discharging into the lake. Surface runoff from North Shore Drive and Agate Bay
Lane flows into roadside ditches and discharges into Lake Whatcom at the northern shoreline.
Runoff from Y Road also flows into roadside ditches. A smaller creek and pond associated with
residential development in the upper sub-basin drain directly to Lake Whatcom.

2.2.2.10 Eagle Ridge (Group 2)
The 92-acre Eagle Ridge sub-basin comprises a small area on the northern end of Basin 2 of Lake
Whatcom. Its entire shoreline has residential development, and the sub-basin is designated almost
entirely for rural and suburban development. An unforested, grassy swath of land with
Bonneville Power Administration (BPA) power lines runs northwest to southeast across the subbasin.
North Shore Drive follows the sub-basin’s shoreline and drains surface runoff into roadside
ditches and to Lake Whatcom through enclosed drainages at several locations. Dellestra Drive
serves a large portion of the shoreline residents and does not have a piped stormwater drainage
system. In this area, drainage occurs overland and through natural drainage courses instead of
through pipes and culverts.

2.2.2.11 North Shore (Group 2)
The North Shore sub-basin consists of 1,1,69 acres. Residential development exists along the
shoreline of the sub-basin, with the rest of the sub-basin made up of either forest or grassland.
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The BPA power lines stretch across the length of the sub-basin from the northwest to southeast
corners. Approximately half of the North Shore sub-basin has been designated for commercial
forestry, followed by rural development and rural forestry.
Three unnamed creeks and their upper tributaries begin in the forested portions of the sub-basin
and discharge to Lake Whatcom. All three cross North Shore Drive, which runs along the entire
shoreline, nearly to the mouth of Smith Creek in the southeastern corner of the sub-basin and
drains surface runoff through enclosed drainages at several locations.

2.2.2.12 Austin/Beaver (Group 3)
The Austin/Beaver sub-basin contains Austin and Beaver creeks and their various unnamed
tributaries, and is the largest sub-basin in the watershed at 5,362 acres. The predominant land use
in the upper sub-basin, draining to the upper Austin and Beaver tributaries, is mixed-use forest
and is fairly mountainous. The Sudden Valley development covers a large portion of the lower
sub-basin near the shoreline, including a golf course through which Austin Creek passes before
discharging to Lake Whatcom. The Sudden Valley development is residential and has moderate
tree coverage. About 20 percent of the sub-basin is designated for urban growth.
Beaver Creek drains the mainly forested portions of the northwestern corner of the sub-basin,
passes through Beaver Pond, and joins Austin Creek soon after entering the Sudden Valley
neighborhood. Numerous small, unnamed creeks crisscross the outer fringes of the development.
Roadside ditches transport runoff including Lake Louise Road and eventually on to Lake
Whatcom.

2.2.2.13 Sudden Valley (Group 3)
The Sudden Valley sub-basin covers 603 acres of relatively flat topography and a large section of
Lake Whatcom shoreline. It is dominated by the tree-covered Sudden Valley development and
Lake Whatcom Boulevard, and there is a boat dock at the southeastern edge of the sub-basin. A
large portion of the sub-basin is within the urban growth area. Much of this portion has already
been developed.
Sudden Valley has no major creek, and surface runoff drains to roadside ditches running along
Lake Whatcom Boulevard and Harbor View Drive, discharging at several locations to Lake
Whatcom.

2.2.2.14 Bloedel (Group 4)
The 97-acre Bloedel sub-basin lies within Bellingham city boundaries and contains several major
streets, Bloedel-Donovan Park at its northern end, and Millwheel Pond. The Bloedel sub-basin
contains no major tributaries or natural drainages. Surface runoff drains through several
stormwater pipes to Millwheel Pond, which is directly connected to Basin 1 of Lake Whatcom.
The sub-basin is relatively flat and dominated by low-intensity development. This development,
like development elsewhere in the Lake Whatcom watersheds, contains moderate tree coverage.

2.2.2.15 Cable (Group 4)
The 76-acre Cable sub-basin lies immediately south of the Lakeway sub-basin and is dominated
by suburban development with urban growth designation; most of the area has been developed.
This suburban development has moderate to dense tree coverage, and the topography is mainly
flat.
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There is no natural creek, so surface flow occurs through roadside ditches, through ditches in
neighborhoods and wooded areas, and through enclosed pipes on the way to Lake Whatcom. A
large portion of the sub-basin drains through a piped stormwater system parallel to and alongside
Cable Street and discharges from a stormwater outfall to Lake Whatcom. With the reconstruction
of Cable Street in the summer of 2007, surface runoff from the roadway is now directed into
swales located in the Lakeway sub-basin.

2.2.2.16 Donovan (Group 4)
The 63-acre Donovan sub-basin within the City of Bellingham is a mainly flat urban area with a
long section of shoreline homes and boat docks. Lakeside Street runs along almost the entire
shoreline of the sub-basin. Urban and suburban development in the area has moderate tree
coverage. The majority of the Donovan sub-basin is designated for further urban growth.
There is no major natural drainage in Donovan, and surface runoff from Lakeside Street and
other roads drains to roadside ditches or the piped stormwater drainage system.

2.2.2.17 Geneva (Group 4)
The main land use designation in the Geneva sub-basin is urban growth, and most of the 305
acres in the sub-basin is currently lightly developed with high tree and grass cover. The
remainder is designated rural and rural forestry land use.
The Geneva sub-basin contains numerous culverts and roadside ditches. Its main drainage, Euclid
Creek, passes through several culverts before it flows through a confined channel into the
lakeside Euclid Park and then into Basin 1 of Lake Whatcom. The entire sub-basin is relatively
flat except for the southern upper portions.

2.2.2.18 Lakeway (Group 4)
The 102-acre Lakeway sub-basin is a flat, shoreline basin composed mostly of suburban
development and urban growth land use designations. Its shoreline is densely developed with a
number of boat docks and other developments.
There is no major creek in the Lakeway sub-basin; surface flow from roadside ditches drains
directly into Lake Whatcom at several locations, and several roadside stormwater swales and
facilities have been implemented. Runoff from Cable Street that currently flows to Lake
Whatcom through the 24-inch drainage pipe along Cable Street will be diverted off the roadway
toward the already-constructed swales once the Cable Street improvement project is
implemented.

2.2.2.19 Oriental (Group 4)
The 493-acre Oriental sub-basin lies adjacent to City of Bellingham limits. Its southern upper
portion is dominated by mixed-use forests, and the northern lower portion is made up of
suburban and urban development. Roughly half of the sub-basin is designated for urban growth
and most of the remainder for commercial forestry.
Oriental Creek begins in the middle of the sub-basin and flows into the suburban development,
crosses several streets, and flows into Millwheel Pond in the Donovan sub-basin. An extensive
system of culverts and catch basins transports surface runoff into the neighboring Bloedel and
Donovan sub-basins.
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2.2.2.20 Strawberry (Group 4)
The 708-acre Strawberry sub-basin has been developed with suburban residences in its western
half and has extensive shoreline development. The development has zero to moderate tree
coverage and has some grass cover. The southern and eastern sections of the sub-basin are
forested. Approximately a third of the sub-basin is designated for urban growth, and the
remainder is mainly zoned for rural development and rural forestry.
Strawberry Creek drains the forested southeastern portion of the sub-basin, crosses Lake
Whatcom Boulevard (which runs along the entire shoreline), and discharges to Basin 2 of Lake
Whatcom. Surface runoff from the residential streets flows into ditches and catch-basins
throughout the development. Lake Whatcom Boulevard surface runoff discharges to Lake
Whatcom at several locations.

2.2.2.21 Academy (Group 5)
The 779-acre Academy sub-basin is partially located within the Bellingham city limits and
features relatively high-density residential development. The Eagle Ridge development is located
in the southern end of the sub-basin and has very low tree cover. Academy sub-basin’s entire
shoreline is developed. Development thins in the northeastern portion into rural communities and
forests. Most of the sub-basin is designated for rural development, and a smaller portion is
designated for city and urban growth. Rural forestry designation makes up the remainder.
Academy Creek originates in the eastern rural part of the sub-basin, immediately crosses
Academy Street, and meanders down through relatively undeveloped land and across North
Shore Drive into Lake Whatcom. Several stormwater mains carry surface runoff to Basin 1 of
Lake Whatcom.

2.2.2.22 Hillsdale (Group 5)
The 734-acre Hillsdale sub-basin is partially located within the Bellingham city limits at its
shoreline. The western portion is dominated by low-intensity development and large maintained
lawns, while the upper eastern portion is forested.
Silver Beach Creek is Hillsdale sub-basin’s only natural creek, and it receives surface runoff via
both overland flow and from several stormwater piped systems draining streets in the lower
reaches. There are numerous culverts and catch-basins in the western neighborhoods closest to
the city limits.

2.2.2.23 Silver Beach (Group 5)
The 435-acre Silver Beach sub-basin is located within the City of Bellingham and is dominated
by relatively low-intensity development, with small patches of higher-density development. Big
Rock Park is located in the northern half of the sub-basin.
Sylvan Creek, Sylvan Pond, Birch Creek, and Scudders Pond receive surface runoff within the
sub-basin. Several stormwater mains carry surface runoff to these creeks and ponds and also into
Basin 1 past a shoreline dominated by boat docks and waterfront developments.
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2.3 Conditions Assessment
2.3.1 Natural Resources
2.3.1.1 Water Quality
Several research groups have collected and analyzed Lake Whatcom water quality data and have
documented water quality trends over the past decade. Researchers from The Institute for
Watershed Studies at WWU have documented trends in finished drinking water quality. Portland
State University has been developing the Lake Whatcom Water Quality Model to predict future
watershed management needs. Recently, researchers with WWU have analyzed water quality
data from both Lake Whatcom and its tributaries as part of the ongoing Lake Whatcom
Monitoring Project. Several other groups (e.g., URS Corporation, Ecology research groups,
Geneva Environmental Services and Utah State University) have contributed to the assembly and
analysis of water quality data relating to Lake Whatcom.
Summaries of these past efforts indicate declining lake water quality for a variety of reasons,
including contaminated stormwater. The following sections contain descriptions of the specific
issues for both Lake Whatcom and its contributing creeks.

2.3.1.1.1 Tributary Water Quality
Silver Beach Creek is listed for fecal coliform on Ecology’s list of 303(d) impaired waters for
fecal coliform (Ecology, 2004). In addition, Anderson Creek is listed for temperature, Austin
Creek for dissolved oxygen, and Whatcom Creek for dissolved oxygen.
WWU researchers have collected baseline water quality data for Lake Whatcom’s major
tributaries as part of the ongoing Lake Whatcom Monitoring Project funding by the City of
Bellingham. Discharge data were collected continually at 15-minute intervals. However, all
phosphorus and solids data are from monthly grab samples. While monthly grab sample data
were considered to be similar to 48-hour composite samples by the researchers, and therefore
expected to closely resemble average water quality in the creeks, more intensive storm-event
sampling would likely reveal a larger range in concentrations of solids and phosphorus. Table 2-2
includes Lake Whatcom tributary monitoring data from the Lake Whatcom Monitoring Project
taken during the September 2004 to December 2006 time period. Figure 2-5 shows the locations
of these monitoring sites. (Annual reports from the Lake Whatcom Monitoring Project contain
data for additional parameters that are not included in Table 2-2.)
Data from the September 2004 to December 2006 sampling period provide information on water
quality in Lake Whatcom tributaries. The data summary and discussion included in this section
are intended to approximate baseline dry-weather water quality conditions in these Lake
Whatcom tributaries and do not reflect water quality during storm precipitation events.
Annual reports from the Lake Whatcom Monitoring Project provide summaries of water quality
data and assessments of trends in that data. The summaries included in this section are from the
Lake Whatcom Monitoring Project 2006/2007 Final Report (WWU 2007).
Very little organic nitrogen was present in the streams during sampling events, indicated by an
insignificant difference between total nitrogen and nitrate/nitrite concentrations. Elevated
ammonia concentrations in streams typically indicate an upstream source such as a wetland, or
perhaps agricultural or residential pollution, as ammonia does not persist in well-oxygenated
creek water. Elevated ammonia concentrations were found in several residential streams,
particularly Park Place outlet, Anderson Creek, and Whatcom Creek.
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Carpenter, Euclid, Millwheel, and Silver Beach creeks and Park Place outlet have shown
statistically significant higher TP levels relative to Smith Creek. Smith Creek is considered the
most representative of background or unpolluted conditions in the watershed. Whatcom Creek,
which drains Lake Whatcom, had significantly lower soluble phosphorus levels than other
creeks, which according to the WWU researchers’ conclusions may reflect algal uptake in Basin
1. None of the streams showed elevated soluble phosphorus concentrations relative to Smith
Creek.
TABLE 2-2. LAKE WHATCOM MONITORING PROJECT DRY WEATHER TRIBUTARY MONITORING DATA, SEPTEMBER 2004 –
DECEMBER 2006
Tributary or
Location

Discharge (cfs)

Total solids (mg/L)

TSS (mg/L)

TP (µg/L)

Min/Max

Mean

Min/Max

Mean

Min/Max

Mean

Min/Max

Mean

Anderson

1.30/109.71

14.81

43.0/193.6

59.2

<2/168.8

12.6

10.5/198.9

33.0

Upper Austin
Creek

0.16/32.43

6.46

33.7/108.3

53.6

<2/59.4

4.1

<5/74.3

17.8

Upper Beaver
Creek

0.04/40.39

6.95

40.2/179.0

61.7

<2/144.7

8.5

6.3/128.8

31.3

Lower Austin
Creek
(downstream
from Beaver
confluence)

0.25/50.29

10.91

44.5/189.8

67.3

<2/166.5

10.3

5.0/133.3

23.3

Blue Canyon

0.03/0.38

0.20

142.6/176.6

164.1

<2/63.6

6.7

6.0/64.0

16.9

Brannian

*

*

30.1/168.6

43.8

<2/138.2

7.9

<5/172.3

19.8

Carpenter

*

*

52.6/144.7

74.6

<2/99.4

9.0

15.3/104.4

31.2

Euclid

*

*

57.8/124.7

75.7

<2/77.6

6.6

16.1/118.6

29.9

Millwheel

*

*

67.2/128.8

91.6

2.0/54.6

9.3

26.9/198.0

60.5

Olsen

*

*

46.1/194.9

68.7

<2/166.9

9.7

10.7/119.7

23.8

Park Place
Wet Pond
Outlet

*

*

108.4/185.5

143.8

<2/39.2

4.6

27.7/171.5

55.4

Silver Beach
Creek

*

*

97.3/192.8

133.4

<2/38.7

5.3

25.1/98.1

43.3

Smith Creek

0.41/34.28

10.17

42.2/122.4

55.3

<2/81.4

5.1

8.0/65.7

15.5

*

*

35.2/47.7

41.9

<2/3.4

<2

5.7/17.5

11.6

Whatcom
Creek

Source: Lake Whatcom Monitoring Project 2005/2006 Final Report, Western Washington University, 2007.
cfs = cubic feet per second
mg/L = milligrams per liter
TP = total phosphorus
TSS = total suspended solids
µg/l = micrograms per liter
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Coliform bacteria concentrations in excess of Washington Administrative Code (WAC) 173201A standards have been documented in Lake Whatcom tributaries by researchers of the Lake
Whatcom Monitoring Project. Most of the streams, excluding Austin, Beaver, Blue Canyon,
Smith, and Whatcom creeks, failed Part B of the standard, which requires that no more than 10
percent of the total samples exceed 100 colony-forming units (cfu) per 100 milliliters (mL). The
following creeks also failed Part A (i.e., geometric mean of 50 cfu/100 mL): Carpenter, Euclid,
Millwheel, Silver Beach, and Park Place outlet. Silver Beach Creek was the worst, with 83
percent of the samples showing more than 100 cfu/100 mL.
Metals were analyzed during 48-hour composite sampling, conducted
twice during wet-season weather, and mainly showed concentrations
at or below detection levels. Iron was detected in all creeks but at
levels researchers considered normal concentrations for the
watershed.
Available water quality data are limited to results of dry-weather
monitoring. Additional monitoring efforts are in progress and will
provide information on water quality during storm events.

Lake stratification is the
separation of lake water into
three layers:
Epilimnion - top of the lake
Metalimnion - middle layer of
the lake that may change
depth throughout the day
Hypolimnion - the bottom
layer of the lake

Thermal stratification of lakes
2.3.1.1.2 Lake Water Quality
occurs due to changes in the
Lake Whatcom is currently listed as an Ecology 303(d) impaired
temperature at different
water body for DO and for total phosphorus (Ecology, 2004) (These
depths. The layers act as
barriers to water mixing.
are the only constituents for which Lake Whatcom water is listed.
Tissue samples from Lake Whatcom have also placed Lake Whatcom
on the list for mercury, polychlorinated biphenyls (PCBs), and zinc, amongst others). Lake
Whatcom water quality models are currently being developed by both Portland State University
and Utah State University. Neither model is approved for use yet.

Monitoring data taken within the water column of Lake Whatcom provide information on Lake
Whatcom water quality. Researchers with the Lake Whatcom Monitoring Project took monthly
water samples at various points in Basin 1, Basin 2, the north end of Basin 3, and the south end
of Basin 3 and at the City of Bellingham drinking water intake. Monitoring also included water
quality profiles (i.e., temperature, pH, DO, and conductivity) at each sampling location.
This monitoring showed that Lake Whatcom stratifies through the
summer (beginning as early as May) during which the bottom water
depths (termed the hypolimnion) become anaerobic. All three basins
appear to develop stable stratification as early as June. While all three
lake basins most often de-stratify in the fall relatively suddenly, Basin
3 can remain stratified until December or January.
When the hypolimnion becomes anaerobic during stratification,
sediment-bound phosphorus becomes soluble and disperses into the
lower depths. The monitoring project observed elevated total and
soluble phosphorus concentrations in the bottom depths at sampling
locations in Basins 1 and 2 during the stratification period. During fall
mixing, phosphorus disperses throughout the water column.
Lake Whatcom monitoring showed elevated TP concentrations (i.e.,
more than 60 µg/L) in the lower water depths at sites 1 and 2 (in
Basins 1 and 2, respectively) during summer stratification over the
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Eutrophication is caused by
an increase in chemical
nutrients, typically
compounds containing
nitrogen or phosphorus, and
resulting low dissolved
oxygen levels. Eutrophication
is frequently a result of
pollution and generally
promotes excessive plant
growth and decay, which can
cause severe reductions in
water quality. Enhanced
growth of choking aquatic
vegetation or algae disrupts
oxygen levels and normal
functioning of the ecosystem.
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past 3 years. TP concentrations in Basin 3 have remained below 40 µg/L year-round throughout
the Lake Whatcom Monitoring Project.
When nitrogen concentrations fall to a certain level (mainly through algal uptake), cyanobacteria
are favored in the photosynthetic upper water column (i.e., epilimnion). This was observed in
Basin 1 (within Bellingham city limits) during 2000-2005 lake monitoring when nitrogen levels
reached approximately 20 µg/l. The data indicate that all four types of algae cell counts are
increasing throughout Lake Whatcom: Chrysophyta (diatoms), Chlorophyta (green algae),
Cyanophyta (blue-green bacteria), and Pyrrophyta (dinoflagellates). This increase in algae
density is the most telling indication of overall lake
eutrophication. Blooms of cyanobacteria and green algae
Phosphorus includes dissolved and
were documented at all monitoring sites during summer and
particulate forms, both of which can be
either organic or inorganic (Thornton,
fall of 2005 and 2006. Algae concentrations and distribution
et al., 1999). Orthophosphate (PO43-)
can vary with yearly differences in climate, rainfall, and
is the form of phosphorus most usable
wind, so the extent of these trends may vary year to year.
by organisms. When algae or other
Researchers concluded in 2007 that algae and TP
microorganisms are exposed to this
type of phosphorus, they quickly
concentrations have increased significantly in the surface
incorporate it into their living tissue in a
layers of all three lake basins.
fixed, organic form. Precipitated
The Lake Whatcom Monitoring Project also assessed zinc,
iron, copper, chromium, lead, and mercury concentrations
in lake sites. All of these metals were within what
researchers considered normal concentration ranges, or
were near detection limits, and do not appear to be
increasing in concentration in Lake Whatcom. The only
instance of elevated concentrations of iron were
documented at the Lake Whatcom gatehouse just after the
lake de-stratified in the fall, and this was likely affected by a
concurrent renovation project. This soluble iron quickly
converts to an insoluble form and settles back to the lake
bottom for most of the year, during which low iron
concentrations were consistently measured.

phosphorus is chemically bound to
calcium, iron, and other ions. The
chemistry of phosphorus is complex
and often difficult to predict without a
comprehensive understanding of all of
the chemical, biochemical, and
physical components of a system.
In soils, phosphorus exists in soluble
(usually as orthophosphate), fixed and
biologically unavailable (inorganic or
fixed organic), and active (adsorbed,
precipitated, and easily-mineralized
organic phosphorus) forms (Thornton,
et al., 1999; Welch, 1980). The active
form is relatively readily released to
the groundwater in soluble form. The
soluble form makes up a very small
proportion of the total phosphorus
content in any given acre of soil. As
soon as a soluble source of
phosphorus, such as a fertilizer, is
applied to soil, the phosphate
compounds begin to convert to fixed
organic and adsorbed forms.

2.3.1.1.3 Limitations of Existing Water Quality Data
The tributary water quality data collected at sites shown in
Figure 2-5 were measured based on grab samples mainly
during dry-weather periods. This dry-weather data show
higher phosphorus concentrations in the more developed
portions of the watersheds compared to creeks in lessdeveloped areas. This type of sampling approach does not
reflect phosphorus contributions during wet-weather events. Storm events, especially large storm
events, promote erosion and slope failure. Large amounts of solids can be transported during
large events and carry phosphorus along with them. In fact, a significant amount of the solids
transported to Lake Whatcom within a calendar year could be transported in one large storm.
Dry-weather sampling does indicate the loading of phosphorus and other water quality
parameters during dry-weather periods. However, continuous wet-weather event monitoring is
necessary in order to fully describe all the inputs to Lake Whatcom. Currently, information
regarding the inputs of phosphorus and other water-quality parameters to Lake Whatcom during
wet-weather events is currently not available. However, ongoing monitoring efforts started in the
summer of 2007 by Whatcom County will include wet-weather water quality monitoring.
LAKE WHATCOM COMPREHENSIVE STORMWATER PLAN
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2.3.1.1.4 Sources of Water Quality Degradation
A variety of sources have been identified as potential contributors to increasing levels of
phosphorus and other pollutants in the lake, including pet waste, lawn fertilizers and gardening
practices, development activities increasing impervious areas and soil exposure, and failing
residential septic systems. Lakeside residents using phosphorus-containing fertilizers likely
contribute to overall phosphorus loading to the lake. This impact has not been extensively studied
or quantified other than a telephone survey revealing local awareness of Lake Whatcom lawn and
garden care practices (Cascadia, 2005).
In 1992, researchers with the Institute of Watershed Studies (Walker et al., 1992) used HSPF
modeling to estimate annual pollutant loadings (including phosphorus and suspended solids)
from 11 Lake Whatcom creeks, and observed that a substantial portion of pollution was
attributable to landslide mass wasting in the southern forested sub-basins (Smith Creek, Blue
Canyon creeks, Brannian Creek). The Middle Fork diversion can also be considered a significant
source of sediments and associated pollutants (metals and nutrients) to Basin 3 as the Nooksack
River has naturally turbid water from glacial sediments.
Tributary monitoring data from Walker, et al. (1992), the Austin/Beaver Creek Sampling Project
(2005), and WWU’s Lake Whatcom Monitoring Project (2007) show the importance of erosion
and mass wasting as a cause of pollutant loading to Lake Whatcom and suggest a range of inputs
over the watershed. Phosphorus is consistently found to be correlated to solids in these results,
and mass wasting events are relatively well documented in the lake’s tributaries. However, these
studies have been mainly limited to dry-weather sampling and do not fully characterize the
effects of storm events on tributary pollutant loading to the lake or the variability in pollutant
loading that may occur. A current study by Brown and Caldwell will include tributary monitoring
for wet-weather phosphorus in six main Lake Whatcom creeks, tracking illicit discharges, and
dry-weather inspections to further pinpoint sources of phosphorus and other pollutants.
A study conducted by the URS Corporation in 1995 estimated that more than 80 percent of the
TP loading is due to watershed-wide surface runoff; another study conducted in 1990-1991
(Walker, et al., 1992) estimated a significantly higher annual phosphorus load and a pollutant
load largely attributable to slope failures and erosion.

2.3.1.1.4.1 Surface Runoff
Phosphorus is attached to dirt on vehicles and roads and moved into streams and lakes by surface
runoff. Minton (2005) cites literature that has shown that the antecedent period before a
significant storm event, plus the storm’s flow intensity, is a direct cause of solids loading,
typically measured as TSS. However, other researchers have documented an absence of this
correlation. Traffic during dry periods (i.e., the antecedent) has been shown to contribute directly
to phosphorus loading. It is important to note that the analysis for TSS involves using a sub-set of
an entire sample, and thus likely underestimates the actual concentration of sediments, and even
more so if there are coarse or very coarse particles that settle quickly.
Rural runoff from fertilized and unfertilized land is a phosphorus source and can be attributable
to human activity in varying degrees (Minton, 2005). Construction and other land-clearing
activities that expose soil are particularly large sources of solids and associated soil phosphorus
to receiving waters. Steep slopes, compacted and saturated soils, and absence of growing plants
all contribute to the increased P-loading from site runoff. If consistent efforts to contain exposed
soil onsite are made, this source is reduced. However, an increase in impervious area or decrease
in infiltration from new development will boost P-loading over the long-term.
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Dissolution from bedrock and unfertilized forest runoff are considered “natural” or background
phosphorus sources (Welch, 1980). Young forests generally produce more runoff than older
forests (Thornton, et al., 1999). Loam soils over sedimentary bedrock export higher amounts of
phosphorus in forested watersheds than sandy soils over granite bedrock. The Lake Whatcom
watershed lies directly over the Chuckanut sandstone foundation, which is sedimentary bedrock
made up of sandstone, shale, coal and conglomerate (SCS, 1992).

2.3.1.1.4.2 Erosion
Natural erosion can contribute to P-loading into Lake Whatcom.
Unaltered soils containing natural concentrations of phosphorus
contribute to the lake’s phosphorus level as they are gradually
eroded and transported through the watershed under normal flow
conditions or in large doses through mass wasting events.

Mass wasting is the movement
of soil under the influence of
gravity.
Mass wasting includes
landslides, mudslides, gradual
downward movement of soil
and rock material, and toppling
of wet or dry material.

The four main factors involved in soil erosion are rainfall,
topography (i.e., slopes), soil geology, and ground cover (Goldman,
et al., 1986; Leopold and Wolman, 1964). Erosion under natural
Mass wasting does not require
the direct influence of water or
conditions (i.e., undisturbed by human activity) also involves
rainfall, but wet conditions can
drainage network density and channel shape and size. Soils made of
weaken soils and encourage
silt and sand (as in the Lake Whatcom watershed) are generally
mass wasting.
more erodible than cohesive clay-like soils (Goldman, et al., 1986).
Organic matter at the surface, such as leaf litter and mulch, adds
cohesiveness to a soil and can reduce runoff and erosive conditions. Soils with higher
permeability generally have lower erosion rates. Vegetated ground has the highest potential to
reduce surface runoff and erosion by holding soil particles together, catching and slowing rain
before it strikes the ground, and directly slowing surface runoff.
Steeper slopes and shorter connections between creeks, and creeks and lakes or ponds, typically
create more opportunities for sediments and pollutants to travel to the lake (Thornton, et al.,
1999). Slopes with steep areas at the bottom are particularly susceptible to erosion as the water
has significant momentum when it reaches the base (Goldman, et al., 1986). Creeks with flat
areas at their bases can allow sediment to settle before it reaches the receiving water body.
Sediment transport has been shown to have a positive correlation with stream power, which
involves both channel slope and discharge (U.S. Department of Agriculture [USDA], 2001).
Larger particles are generally deposited in upstream reaches, while finer sediments travel farther
downstream and accumulate. How quickly these sediments settle in a lake depends on inflow
rates and velocities of stream water, lake size, and sediment properties such as size and density
(Yang, 1996; Thornton, et al., 1999).
Natural surface runoff and erosive conditions can occur through several mechanisms. Overland
flow is the portion of precipitation that does not evaporate or infiltrate the ground but travels
downward across a slope surface (Thornton, et al., 1999; Knighton, 1998). This occurs only when
the precipitation exceeds the ground’s capacity for infiltration and its depression storage (i.e.,
small hollows in the land surface that direct flow). The extent to which overland flow occurs
during a rainfall event also depends on how wet the ground is to begin with: dry soils hold more
water than saturated soils.
Subsurface flow encourages runoff and erosive conditions in humid regions by saturating soils
(Selby, 1993). Mass wasting occurs when a large section of soil falls into a creek, later to be
washed away downstream during a rain event (Selby, 1993; Goldman, et al., 1986). While the
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soil can initially fall without the direct influence of water, saturated soils are weaker and thus
more prone to downward movement into a creek in steep terrains. Mass wasting and stream-bank
failures are also encouraged by cycles of wet and dry conditions that shrink and expand the soil,
forming fissures.
There is no direct correlation between flow volume and bank erosion, due to the various factors
involved in creating erosive conditions (Knighton, 1998). These factors include magnitude and
frequency of high-stream flows (i.e., peak flows), turbulence, bank sediment composition,
existing soil moisture, groundwater seepage, channel slope and size, channel curvature, density
of bank vegetation, and development. This means that smaller winter storm flows can produce
more erosion than large summer storms, and there is generally no threshold discharge that can
predictably trigger erosion in any given stream. Although there is significant variability, it is
reasonable to assume that erosion will increase under weakened, wetter soil conditions and high
peak flows (conditions more common during winter).
Human activities can increase erosion in a watershed through land clearing during forestry and
residential development, and by soil compaction from use of dirt and gravel roads. These
activities increase soil exposure to rainfall and increase the potential to wash into creeks. Runoff
volumes and velocities increase in the absence of forested ground, although to a lesser degree
than urban development that replaces the vegetated ground with impervious surfaces
(Knighton, 1998). Significant erosion is often observed during infrequent storm events when
peak flows are in higher ranges. The extent and magnitude of erosion is highly variable and
unpredictable both during storms and from storm event to storm event.
Expanding the impervious surface area in a watershed increases peak runoff volumes and
velocities, thus creating conditions more suitable for stream-bank erosion (Thornton, et al.,
1999). Compacted soil (e.g., from large trucks and equipment) forces water to run over the
surface instead of infiltrate, which can cause more erosion. Land clearing (e.g., deforestation and
residential development) is also considered a major cause of increased erosion and sediment
loading to receiving waters.
Stream channel equilibrium is a complex process that involves the
Stream Channel
slope, path, stream size, sediment load, sediment transport
Equilibrium
capability, and other variables in channel behavior (Knighton, 1998;
Stable channel equilibrium
Leopold and Wolman, 1964). Although there are no universal
occurs when over a period of
criteria for determining stream channel equilibrium,
years a stream develops a
characteristic range of flow
geomorphologists studying stream behavior have observed a
rates, slopes, sediment loads,
tendency for streams to reach a stable form after passing a critical
and channel size and shape..
or threshold level of disturbance. This can involve a wide range of
time periods for recovery, and researchers acknowledge that there is no such thing as true stream
stability. A channel in stable equilibrium can also be called “graded,” which means there is a
balance between erosion and sediment deposition. Channel enlargement can occur through lateral
erosion, bed erosion, and overbank deposition. Catastrophic incision is defined as the separation
of the stream bed from the banks by rapid bed degradation, thus forming a gully-like stream.
Booth (1990) found that during moderate channel enlargement, expansion occurs nearly
proportionate to the increases in discharge that accompany the urbanization. In catastrophic
incision, however, changes in channel size can occur far out of proportion to discharge increases,
depending on the creek’s other characteristics. Several streams in the Lake Whatcom watershed
(such as Silver Beach Creek) show signs of channel incision and bank erosion, and are not in a
stable equilibrium state.
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A study of Puget Sound creeks showed that sandy soils have higher rates of channel adjustment
compared with silt- and clay-dominated soils (Booth and Henshaw, 2000). The study concluded
that channel incision is difficult to predict and is not necessarily correlated to development
intensity (measured by effective impervious area). The researchers
observed that higher rates of development were not correlated with
Alluvial fans are areas of
faster rates of channel adjustment, and also that large rates of
rock, gravel, and sediment
deposited where a fastchannel adjustment can occur with little development. The same
moving stream flattens and
researchers also found that the literature reports channel erosion and
slows.
enlargement as the primary responses to urbanization, followed by
Debris (e.g., rocks and logs)
sedimentation and channel contraction. Booth’s previous channel
carried by high flows build up
incision study in 1990 showed that channel gradient also
quickly at these areas during
a significant storm event.
contributed to the susceptibility of creeks to incision. The
Flooding also increases at
researchers also observed that channel erosion and incision
alluvial fans.
occurred where pre-development runoff was dominated by
subsurface flow, changing to surface flow after development.
There are several active alluvial fan hazard areas mapped for the Lake Whatcom watershed.
These alluvial fans experience frequent flooding, erosion, and erosion events during the winter
season and have a history of damage to structures, including homes, roads, parks and other
facilities surrounding the lake. The 25 to 40 percent slopes that are common throughout the
lake’s sub-basins are conducive to debris slides. Major debris events have occurred in the
following Lake Whatcom sub-basins in the last 100 years: Smith, Austin, Blue Canyon, and
Olsen, and in some South Bay tributaries.
These alluvial fan hazard areas likely contribute a portion of phosphorus to Lake Whatcom
through large-scale erosion and mass wasting of sediments and organic material during storms.
This impact has yet to be quantified or studied in enough detail to determine its relative
contribution to existing lake water quality problems or to direct minimization strategies.

2.3.1.1.4.3 Yards and Yard Care
Residential yard care is also an important potential source of P-loading to receiving waters. The
timing of fertilizer application is a significant factor (Thornton, et al., 1999). For example, when
fertilizers are applied during dry periods immediately prior to a significant rainfall, the
phosphorus export is higher. Mixing fertilizers throughout the soil when gardening or planting a
new area keeps more of the phosphorus onsite and bound to the soil, instead of allowing it to
wash away quickly from the surface with rainfall (Soils for Salmon, 2005). Yard clippings and
tree leaves also contain significant phosphorus and can easily wash away in stormwater. Beauty
bark and mulch can also wash away into stormwater drains and receiving waters, contributing
phosphorus. Pet and wildlife wastes are also a moderate source of phosphorus to stormwater
runoff; however, their relative contribution to the TP loading to a water body is difficult to
quantify.
2.3.1.1.4.4 Recreation
Recreational activities throughout the watershed, such as mountain biking, off-road vehicle use,
and hiking, all have the potential to increase soil erosion and P-loading if not managed correctly.
In-lake boating and swimming activities are also potential sources of phosphorus and other
pollutants to the lake, although their proportional contribution is not known or easily calculated.
Phosphorus is contained in fuel and oil. Leaks, however minor, contribute phosphorus to Lake
Whatcom.
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2.3.1.1.4.5 Septic Systems
Septic tank drain fields not functioning properly can be relatively concentrated sources of
phosphorus, and the phosphorus is mostly soluble and biologically available (Welch, 1980). The
slower rate of groundwater movement means that contaminants and naturally existing chemicals
traveling in groundwater to streams may not show effects until weeks, months, or years after the
discharge (Thornton, et al., 1999).
2.3.1.1.4.6 Atmospheric Deposition
Windblown sources of sediment and phosphorus can also be significant, as windblown dust, soils
(potentially with fertilizer), and even pollen can be deposited directly into a lake or stream
(Thornton, et al., 1999). This is expected to be more of an issue in areas that have increasing soil
exposure, such as farmed or forested lands. Spatial and concentration trends are most often
unpredictable.
2.3.1.1.4.7 Forest Practices
Forest practices such as road construction, timber harvesting, and related activities (especially in
unstable slope areas) have historically led to mass wasting events that loaded sediments to Lake
Whatcom. This mass wasting can occur during large storm events. In addition, erosion can occur
during more frequent storm events in smaller quantities with the same yearly cumulative impacts
as one or more large mass wasting events.
Proactive forest practices include limiting activities to dry conditions, assessing abandoned
roads’ potential for erosion, and evaluating proposed activities on identified unstable land units
(DNR, 2004). These and other forest practices are discussed within the Lake Whatcom
Landscape Plan produced by the Washington Department of Natural Resources (DNR) published
in 2004.
Past alluvial fan hazards studies (Whatcom County, 1992, 1983) also document winter-season
erosion throughout the watershed’s creeks. Road surface sources of solids and phosphorus within
city limits are also managed by the City of Bellingham street-sweeping program. Street-sweeping
samples have shown a high percentage of phosphorus in silt and clay particles collected from the
city’s roads (Bellingham Public Works, 2005).

2.3.1.1.4.8 Groundwater Input
The Lake Whatcom TMDL Groundwater Study (2005) conducted
Total Maximum Daily Load is
by Ecology suggested that a significant portion of the groundwater
the amount of a specific
phosphorus and nitrogen loading to Lake Whatcom is from
pollutant a water body can
anthropogenic sources, as the monitoring wells located in the more
receive while still meeting water
urban regions measured higher chloride, dissolved organic carbon,
quality standards.
total dissolved solids (TDS), and nutrient concentrations than those
TMDLs are established by the
Department of Ecology and
measured at the remote, undeveloped watershed monitoring
implemented through NPDES
locations. P-loading to Lake Whatcom from groundwater inflow
permittees, such as Whatcom
was estimated to be 900 to 1,300 kilograms (kg) of orthophosphate
County.
in 2003. Elevated levels of phosphorus in groundwater discharging
to the lake were associated with upgradient development at some
monitoring stations; in some cases, natural organic decomposition in the aquifer was a significant
source. The chemistry of the area’s groundwater causes nitrogen to occur as ammonia, and
phosphorus as dissolved phosphorus; dissolved nutrients thus stay in the dissolved phase for
greater distances from the source than under oxidized conditions. The TMDL study results
showed significant phosphorus attenuation at the sediment/lake interface, where oxidizing
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conditions replace reducing conditions. Dissolved phosphorus may thus become adsorbed to the
lake sediments for a time before releasing into the water column.
Two sites were identified in the TMDL study as having the highest concentrations of phosphorus:
the Bloedel-Donovan Park and its facilities, and the Sudden Valley golf course. Dissolved
nitrogen (i.e., ammonia) was measured in elevated concentrations at the monitoring well adjacent
to the park, and phosphorus (i.e., orthophosphate) was measured in distinctly elevated
concentrations at the park and adjacent to the golf course. Concentrations were considered
elevated if they were higher than observed in organic-rich natural locations (such as the South
Bay monitoring station on Lake Whatcom). Higher dissolved nitrogen and phosphorus
concentrations were also observed at the monitoring wells in the southern end of the South Bay
region. The highest total dissolved phosphorus concentrations were measured at the golf course
monitoring well. TDS were observed at higher concentrations in the northern urban region of the
watershed, with the exception of the monitoring location adjacent to the golf course. The study
suggested that past agriculture land use, golf course fertilizing practices, and dry-season
irrigation over the past three decades likely contributed to the observed phosphorus
concentrations at the Sudden Valley monitoring location. It is important to note that although the
highest concentrations were measured at Sudden Valley Golf Course and at Bloedel-Donovan
park, these were not the areas that contributed the most total phosphorus. Overall, the TMDL
study indicated that the existing geochemical conditions surrounding Lake Whatcom make it
especially important to minimize phosphorus loading from current and future land development.

2.3.1.1.5 Mechanisms of Water Quality Degradation
Soils can retain large amounts of phosphorus given enough contact between the soil particles and
the phosphorus. Soils made of mostly fine to medium-sized particles have the largest
phosphorus-retention capacities (Bussman, et. al., 2002). Smaller particles have higher surface
area relative to volume and thus are associated with higher concentrations of all pollutants,
including phosphorus and metals (Minton, 2005). The orthophosphate molecule (PO43-) has a
strong attraction to metal ions tied to sediment, and thus most phosphorus in runoff is associated
with sediments (Thornton, et al., 1999).
Phosphorus cycling in creeks is a complex process involving the combination of chemical,
biological, and physical characteristics. Phosphorus can also be retained in a creek itself, as
particulate-bound phosphorus settles out or is taken up by microorganisms. Stream velocity has
an effect on how much phosphorus is retained by creeks during a given storm, by either allowing
soil to settle or rushing it downstream into the lake.
As these sediment particles are discharged to the lake, they can either be a source or sink for
dissolved phosphorus, depending on the existing levels of phosphorus in the surrounding water
(Bussman, et. al., 2002). If existing phosphorus concentrations are already high and attachment
sites on the sediment particles are already filled, then more phosphorus will remain dissolved and
available. Sodium, metals, and dissolved organic matter all enhance the attachment of
phosphorus to solid particles in a lake or stream, and phosphorus can adsorb to or be absorbed by
both inorganic and organic matter (Minton, 2005). In the Pacific Northwest, where the nongrowing season has the highest rainfall and runoff, even high P-loading can settle out quickly and
not be immediately available for algae uptake (Welch, 1980). Detritus (e.g., dead algae and
plankton) and sediments settle to the bottom sediments and add to the stored phosphorus, in both
fixed organic and adsorbed inorganic forms.
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During summer stratification, low DO levels (i.e., less than 3 mg/L) in the bottom of the water
column create chemically reducing conditions that dissolve the adsorbed phosphorus
(Welch, 1980). Also, bacteria in the bottom sediments have been shown to release phosphorus
(mainly as biologically available orthophosphate) during anoxic conditions and to accumulate it
during oxic conditions. Low pH (i.e., acidic) conditions foster the formation of iron- and
aluminum-phosphorus complexes, while higher pH conditions (i.e., alkaline) allow precipitation
with calcium. Thus, the specific water constituents present in a lake or stream at various times
can affect how much phosphorus is in the dissolved form (Minton, 2005).
When the lake mixes and/or the dissolved phosphorus diffuses upward through the water column,
phosphorus can either oxidize back to a metal complex or stay dissolved and biologically
available due to photosynthetically caused high pH (Welch, 1980). Summer storms can also
contribute by mixing the water column and distributing dissolved phosphorus from the lower
depths up to the algae. Sediments are thus ultimately a sink for phosphorus but can become
sources (where output is greater than input) during de-stratification.
Small increases in phosphorus to a water body can have relatively large effects on primary
productivity and water quality (Welch, 1980). This is important when considering land-use
management and future developments. In a study to determine a modeling approach for a
Wisconsin watershed, Soranno, et al., (1996) found that a 7 percent increase in urbanized land in
the watershed showed moderate phosphorus loading increases but potentially significant water
quality effects on Lake Mendota. This correlation undoubtedly varies by region and watershed,
but the study illustrates the widely recognized importance of urbanization in increased pollutant
loading associated with stormwater runoff.
Lakes may recover very slowly following reduction of phosphorus input if internal nutrient
recycling (sediment) rates are high (Welch, 1980; Sas, 1990). Lakes have been shown to recover
more quickly (Lake Washington, for example) when depths are greater, history of enrichment is
shorter, and flushing rates are higher, all of which encourage lower internal phosphorus recycling
rates. The sediment-water exchange of phosphorus can be sufficient to maintain algae
productivity for some time even when sources of dissolved and sediment-bound phosphorus are
reduced or removed, if there is a large store of phosphorus in the lake sediments. If the average
phosphorus concentrations in the lake do not decrease in some proportion to the input reductions,
it is reasonable to assume there is significant release of phosphorus from the lake sediments,
which may continue for some time (Marsden, 1989). Total reductions in seasonal algal
populations will depend on the size of the in-lake concentration reduction and the extent to which
phosphorus is limiting productivity.

2.3.1.2 Water Quantity
Development throughout the Lake Whatcom watershed and along the shoreline has increased
impervious surfaces and reduced infiltration, leading to increased volume and peak flow of
surface water inputs to the lake during storms. These unnaturally high flows are more erosive and
able to carry pollutants quickly into the lake. Localized flooding has also occurred as a result of
the altered drainage network.
Approximately 70 percent of the total water input to Lake Whatcom is from surface runoff,
including streams and overland flow outside of channels; this proportion peaks between
November and January (WWU, 2006). The Nooksack River Middle Fork diversion contributes
approximately 10 percent of the total annual input to Lake Whatcom. The remaining 20 percent
of inputs come from groundwater flows to the lake. These percentages of water inputs come from
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the Lake Whatcom Monitoring Project conducted by WWU (2006). Figure 2-6 shows the
estimated contribution of water inputs to Lake Whatcom by source.
FIGURE 2-6

Estimates of Flow Inputs to Lake Whatcom
Groundw ater, 20%
(approximate)

Nooksack Diversion, 10%
(approximate)
Surface Flow (Creeks,
Rivers, Overland Flow ),
70% (approximate)

Source: Lake Whatcom Monitoring Project (WWU, 2007)

Table 2-2 shows mean discharge data for Lake Whatcom creeks recorded during the monitoring
project. More flow input would be expected from the southeastern sub-basins, as this area
receives higher annual precipitation than the western portion of the watershed, if all other factors
(such as impervious surface coverage) were equal.
The Lake Whatcom TMDL Groundwater Study (Ecology, 2005) estimated that groundwater
makes up 21 to 29 percent of the total inflow (i.e., surface and groundwater) to Lake Whatcom.
Approximately 62 to 72 percent of this inflow occurs along the South Bay/Anderson Creek
shoreline and the Agate Bay shoreline. The proportion from groundwater inflow would
predictably increase during especially dry seasons and decrease during average or above-average
precipitation conditions.

2.3.1.3 Aquatic Habitat
Kokanee salmon (Oncorhyncus nerka) and cutthroat trout (Oncorhyncus clarkia) are the two
native salmonids supported by Lake Whatcom. Kokanee spawn in the lower reaches of several
Lake Whatcom tributaries and hatchlings migrate to the lake within several days, where they feed
on near-shore plankton throughout their juvenile stage. If concentrations of nutrients (i.e.,
phosphorus and nitrogen) in the lake are limited, algae growth is limited. If the algae population
is limited, then this could conceivably limit kokanee populations that use algae as a food source
(DNR, 1997). Kokanee also use the lakeshore areas for spawning, where sedimentation can
smother eggs. High water temperatures can also reduce DO levels during this critical period
(Whatcom County Salmon Recovery, 2003). Figure 2-7 shows historical kokanee salmon habitat
within the Lake Whatcom watershed.
Creeks supporting kokanee in their lower reaches include Anderson, Carpenter, Olsen, Smith,
Fir, and Austin creeks. Historically, these native salmonids have also occupied lower reaches of
North Blue Canyon Creek, Carpenter Creek, and other smaller tributaries of Lake Whatcom.
Beaver Creek and Austin Creek are known for being the most productive kokanee and cutthroat
trout habitats. Anderson Creek in particular may have supported kokanee spawning prior to riprap installment at a location three-quarters of a mile upstream from the lake (DNR, 1997).
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Cutthroat trout habitat is also located throughout the near-shore reaches of Lake Whatcom’s
tributaries. Lake Whatcom’s resident cutthroat use side channels and backwater areas of streams
soon after emergence and pools associated with log jams and overhanging banks during rearing
and over-wintering. Cutthroat trout consume the three-spine stickleback (Gasterosteus
aculeatus), a native Lake Whatcom fish that is found near the lake or stream bed, typically near
dense aquatic vegetation (Whatcom County Salmon Recovery, 2003). Figure 2-7 shows historical
cutthroat trout habitat within the Lake Whatcom watershed.
The Lake Whatcom Watershed Analysis (DNR, 1997) examined impacts to Lake Whatcom fish
habitat. The report documented that watershed development has affected Beaver Creek and other
creeks’ cutthroat habitat through sedimentation, reduced large woody debris (LWD) (which
degrades essential pool habitat), and reduced channel complexity. Fish passage barriers are
known to affect cutthroat habitat in the North Shore, Blue Canyon, South Bay, and Geneva subbasins. Additionally, Anderson Creek habitat has been negatively affected by sedimentation from
the Nooksack diversion.
The kokanee and cutthroat trout populations are adfluvial, meaning they typically spawn (i.e.,
reproduce) and live their early juvenile stage in streams and then typically mature in lakes or
reservoirs. Debris events in Smith, Austin, and Blue Canyon creeks are known to have negatively
impacted kokanee and cutthroat spawning habitat in the lower stream reaches. Mass wasting
from timber harvesting and erosion attributed to construction have also impacted the known
spawning and rearing habitat of these fish.
Extensive culverts in the Geneva and other urban sub-basins are especially destructive to
potential fish habitat. Maintaining open channels in areas of new development will help preserve
existing fish habitat. The 1997 Lake Whatcom Watershed Analysis by the DNR contains specific
descriptions of kokanee and cutthroat habitat impacts.
The Fish Passage Barrier Inventory Final Report prepared by Whatcom County (2006)
documented a total of 837 anadromous fish barriers within the county, including those from
previous studies. Puget Sound bull trout, Chinook, and steelhead, which are listed as threatened
or endangered species, are not present in Lake Whatcom watershed’s tributaries; the Lake
Whatcom watershed was thus a zero-priority sub-basin in this study, according to local tribes and
WDFW. However, these listed anadromous fish are threatened by the same habitat degradation
that affects resident Lake Whatcom cutthroat and kokanee. This study was aimed at directing
priorities for Chinook and steelhead but also included a county road-based fish barrier survey
conducted by Whatcom County Public Works staff. Brannian Creek has two dam sites with
repair required; several Anderson Creek tributaries have restrictive culverts, some of which are in
satisfactory or undetermined condition. Several unnamed Lake Whatcom tributaries require
repair. Some Beaver Creek culverts require repair. Carpenter Creek and Oriental Creek have fish
barriers identified in the inventory. Overall results were likely slightly underestimated due to
some private property access restrictions. Ongoing efforts to improve fish passage are included in
the County’s Six Year Transportation Improvement Program through culvert replacements and
the fish passage project.
The Bellingham Hatchery and the Lake Whatcom/Brannian Hatchery are located on Lake
Whatcom, and both are run by Washington State Department of Fish and Wildlife. These
hatcheries supplement native fish populations for commercial and recreational harvesting
throughout Puget Sound. The Lake Whatcom/Brannian Hatchery is located at Brannian Creek on
the south end of Lake Whatcom. It provides kokanee fry to 36 state lakes each year. The majority
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of the state’s kokanee fisheries depend on the Lake Whatcom hatchery for their supply, and the
Lake Whatcom fish hatchery program contributes approximately $20.7 million to the
Washington State game fish industry. The Bellingham Hatchery, located in the city on the north
end of the lake in Whatcom Falls Park, also contributes to the hatchery kokanee supply. Both
hatcheries depend on Lake Whatcom water for operation.
Resident rainbow trout are native to Lake Whatcom; populations are currently managed by
hatcheries. Yellow perch are the most abundant species found in the lake, which along with
small-mouth bass are identified as containing high mercury levels in their tissue (Whatcom
County Salmon Recovery, 2003).
Wetlands, including riparian wetlands and wet areas, are rare in the Lake Whatcom watershed
mainly due to the naturally steep terrain that makes up most of the watershed. Scattered wetlands
between 0.25 and 1 acre occur on state-managed lands and are therefore regulated. Wetlands do
not contribute significant water-quality or hydrologic functions to the Lake Whatcom watershed
(Lake Whatcom Landscape Plan: Upland Wildlife Habitat Assessment DNR, 2001).

2.3.2 Built Environment
2.3.2.1 Population
The population of Whatcom County was registered as 166,814 during the 2000 Census.
Whatcom County population is projected to reach between 215,000 and 262,000 people by 2022,
at a rate of 1 to 2 percent growth per year, according to ECONorthwest and the Office of
Financial Management analyses reported in the 2005 Whatcom County Comprehensive Plan
(Whatcom County, 2005). Unincorporated Whatcom County is expected to grow by
approximately 12,000 people by 2022.
Of the 166,814 people registered by the 2000 Census as living within Whatcom County, 67,171,
or 40 percent, lived in the City of Bellingham. The Sudden Valley CDP had a population of
4,165 people in 1,977 units, 1,749 of them single-family dwellings. The Geneva CDP had 2,257
people in 805 dwelling units (751 single-family). A large portion of the population of the Lake
Whatcom watershed lives within the City of Bellingham, the Sudden Valley CDP, and the
Geneva CDP. Development outside these areas is located within the Hillsdale and Academy subbasins, along the north shore of Lake Whatcom, and in the South Bay and Blue Canyon areas.
As of January 2007, 6,492 dwellings existed within the Lake Whatcom watershed; 1,567 of these
are within the City of Bellingham, 2,369 are within Sudden Valley, and 1,582 are within the
Bellingham UGA but outside of the City of Bellingham. The remaining 974 are located in the
rural watershed. (These numbers are based on Whatcom County parcel data.)

2.3.2.2 Land Use and Land Cover
The entire Lake Whatcom watershed is designated as a Water Resource Protection Overlay
District under Chapter 20 (Zoning) of the Whatcom County Code (WCC), which establishes
regulatory controls over activities that affect the County’s most important water resources. The
Water Resource Protection Overlay District is an overlay zone that is intended to impose
additional controls to preserve and protect unique and important water resources within Whatcom
County (WCC Chapter 20.71). Over 70 percent of the watershed is designated and used for
forestry, both commercial and rural (Whatcom County Comprehensive Plan, 2005). Figure 2-8
shows the land-use designations for the Lake Whatcom watershed, according to the
Comprehensive Plan. Figure 2-9 shows the zoning of the Lake Whatcom watershed.
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Current land use in the Lake Whatcom watershed outside the City of Bellingham is composed of
a mix of residential, forested, and undeveloped land. High-density residential development is
located along the shorelines of the Geneva, Cable, Strawberry, and Sudden Valley sub-basins.
Lower-density and commercial forestland dominate the remainder of the Lake Whatcom
watershed, and shoreline and near-shore homes are common. The watershed has a high
proportion of land zoned for commercial and rural forestry, followed by rural development and
urban growth areas mainly bordering the city limits. Table 2-3 shows the breakdown of land use
designations watershed-wide and within each of the 23 sub-basins, according to the Whatcom
County Comprehensive Plan.
The majority of the watershed’s forest land is owned and managed by DNR or other Washington
State departments; a smaller proportion is owned or managed by private forest management
companies and landowners. Based on GIS data available from Whatcom County, forestry parcels
adjacent to Lake Whatcom are mostly managed by DNR or the Forest Practices Board, an
independent state agency that implements rules on timber harvesting, forestry road construction
and maintenance, and forestry chemicals (e.g., fertilizers and pesticides), while a smaller portion
is owned by private companies or individuals.
The Lake Whatcom Landscape Plan (DNR, 2001) identifies the following major owners:
Trillium Corporation, Crown Pacific, Bloedel, and a limited area in the Blue Canyon sub-basin
owned by Nielsen Brothers. The Brannian and Fir sub-basins are distinctly dominated by private
ownership, while the rest of the eastern and southern sub-basins’ areas are mainly DNR trust
lands.
Impervious surfaces resulting from development include roads, driveways, buildings, and
sidewalks that prevent the infiltration of stormwater. Dirt and gravel roads can act as impervious
surfaces when compacted with frequent use. Lawns have the potential to act as impervious
surfaces because they, too, are compacted. However, we don’t include lawns in estimates of total
impervious surface. Figure 2-10 shows an estimate of the impervious surface coverage by subbasin for the Lake Whatcom watershed. The unincorporated portions of the Lake Whatcom
watershed consist of approximately 8 percent impervious surface. The most impervious subbasins (in terms of percent impervious surface) are Sudden Valley, Lakeway, and Cable, ranging
from approximately 28 to 30 percent impervious surface. The least impervious sub-basins are
Olsen, Smith/Whatcom, Blue Canyon, Brannian, Fir, and Anderson/Whatcom. Figure 2-11
shows a map of where this impervious surface coverage is located throughout the watershed.
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FIGURE 2-10

Percent Impervious Surface within Unincorporated Lake Whatcom Watershed outside of the City of Bellingham
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Impervious surface coverage calculations were based on some existing impervious surface
coverage information but mainly calculated during development of this plan by digitizing aerial
photos while considering other information in the Whatcom County GIS library. Assumptions
had to be made during this calculation if information was not available or due to unknowns.
Detailed impervious surface determination must be conducted if an impervious surface
calculation is used for purposes other than purely informational. A detailed discussion of the
methods used to calculate impervious surface shown in Figure 2-11 is included in Appendix C, as
is a detailed map book showing impervious surface coverage in the Lake Whatcom watershed.
Based on Whatcom County GIS database parcels data, over 3,000 new dwellings could be sited
within the Lake Whatcom watershed under existing zoning designations. This represents a
48 percent increase in the number of dwellings within the Lake Whatcom watershed. This
represents a significant amount of potential new development. Several pending developments are
planned for non-urban areas.

2.3.2.3 Road Network
Information from the Whatcom County GIS database allowed a calculation of total road length
over the watershed. The watershed has approximately 132.5 miles of roads, including both
private and county roadways and roadways within the city of Bellingham. Approximately 20.9
miles are within the City of Bellingham with the remaining 111.6 miles of roadway located in the
unincorporated areas of the watershed. These numbers include both city- and county-maintained
and private roadways.
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The density of roads within an area is an indicator of extent of development of that area. The
132.5 miles of roads in the watershed equates to a road density of 22.3 feet of roadway per acre
of land in the watershed, based on a watershed area of 31,386 acres. Although this average road
density is not high, the fact that it is an average means that many sub-basins have a road density
higher than this. Figure 2-12 shows the road density (in terms of feet of roadway per acre of land)
for each sub-basin in the watershed. As expected, the most developed sub-basins nearest to and
within the City of Bellingham have the highest road densities. The sub-basins in the eastern, lessdeveloped portion of the watershed have road densities of less than 5 feet per acre. Figure 2-12
shows that although 22.3 feet/acre is the average road density for the entire watershed, several
sub-basins have road densities close to 10 times the average.

2.3.2.4 Septic Systems
Whatcom County GIS databases provided information on locations of known septic systems
within the watershed. According to that source, 736 septic systems are located throughout the
watershed. The South Bay watershed has the most septic systems of any of the sub-basins,
with 123; Academy, Agate Bay, Hillsdale, Northshore, and Carpenter have between 57 and
72 known septic systems each. Figure 2-13 shows the locations of known septic systems within
the watershed, including several serving waterfront properties.
2.3.2.5 Drainage Network
The built drainage network consists of ditches, culverts, catch-basins, and pipes. The existing
drainage network in the Lake Whatcom watershed is a product of the development history of the
area. The removal of trees and the increase in impervious surface with development have
increased the volume and peak rate of runoff from the watershed. The capacity of existing
drainage ditches and other infrastructure may not be adequate to convey these higher flows.
Construction of roadways and roadside ditches has altered the surface and subsurface flow.
Subsurface flow in the upper portion of soil is intercepted by roadside ditches and is conveyed
more quickly and in more concentrated amounts than if the roadway and roadside ditches had not
been there. This is most evident in steeper areas in the watershed, such as those in the southern
portions of the Oriental, Geneva, Hillsdale, and Agate Bay sub-basins.

2.3.2.6 Stormwater Facilities
Current stormwater management within the Lake Whatcom watershed is overseen by the City of
Bellingham and Whatcom County. Other sections of this plan discuss the regulatory and
maintenance aspects of stormwater management in the watershed. This section discusses the
stormwater facilities that have been implemented within the Lake Whatcom watershed for
purposes of stormwater quantity and quality management.
A stormwater facility is defined in this plan as a structural mechanism intended to manage the
quantity and/or quality aspects of stormwater. Several stormwater facilities are located within the
Lake Whatcom watershed. Privately owned facilities (listed on Table 2-4) have been installed
throughout the watershed as part of development according to requirements in the Whatcom
County Development Standards. Publicly owned facilities (listed on Table 2-5) have been
installed by Whatcom County as part of the Cable Street road project in the Geneva
neighborhood.
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FIGURE 2-12

Road Density within Lake Whatcom Watershed
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There are 13 private stormwater facilities in the watershed, including detention and wet ponds,
rain garden systems, and swales. Figure 2-14 shows the locations of these private stormwater
facilities. Operation and maintenance of privately owned stormwater facilities is the
responsibility of the owner(s), according to Chapter 2 of the Whatcom County Development
Standards. Whatcom County Public Works has no responsibility for maintaining privately-owned
facilities. A system is in place for Whatcom County to inspect a private stormwater facility to
check and confirm that adequate maintenance is being conducted. Whatcom County Public
Works is not responsible for the maintenance of that facility.
The original developer of the property usually turns over the stormwater facility to the
homeowners association. These homeowners associations are often not informed of this
responsibility or are not informed during association formation of the responsibilities associated
with the facility. In addition, sometimes homeowners associations are not formed for a
development, so maintenance of the facility is unofficially handed over from the developer to the
private owners in the development. As a result, routine maintenance is often not done.
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Scheduled maintenance refers to maintenance scheduled by the owner of the facility, not maintenance by Whatcom County Public Works. Information shown in this
column is from Whatcom County Department of Planning and Development.
b
Stormwater runoff out of the Sunnybrook Lane Facility (pond) has been diverted north and out of the Lake Whatcom watershed.
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TABLE 2-4. PRIVATELY OWNED STORMWATER FACILITIES
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Maintenance of public facilities is performed by Whatcom County Public Works, except for replacement of filter media, which is performed by a contractor.
The swales on Wall Street had been proposed, but had not been constructed as of November 2007.
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TABLE 2-5. PUBLICLY OWNED STORMWATER FACILITIES
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Publicly owned facilities have been installed by Whatcom County as part of the Cable Street
road project in the Geneva neighborhood (Table 2-5). These facilities include biofiltration
swales and Stormfilter® Vaults. Biofiltration swales act to promote infiltration and to filter
stormwater through amended soils. Stormfilters are a proprietary technology intended to filter
pollutants from the stormwater. These public stormwater facilities have been installed in
order to effectively manage stormwater in the area, and have been installed prior to the
reconstruction of Cable Street. The reconstruction of Cable Street will include flow
diversions off of the street surface and into the roadside biofiltration swales. Stormwater
runoff will be routed through the neighborhood, taking advantage of the infiltration and
biofiltration capabilities of the swales and Stormfilter® vaults, rather than being discharged
directly into Lake Whatcom. Operation and maintenance of these public stormwater facilities
is the responsibility of Whatcom County Public Works.

2.4 Summary and Limitations
The assessment of watershed conditions is dependent upon available information. In addition,
identifying the sources of watershed-condition degradation is challenging at best.
Lake and creek tributary monitoring has demonstrated undesirable concentrations of
phosphorus. Though this monitoring can indicate concentrations at the time a sample was
taken, it does not show loadings over time or total mass of phosphorus or other constituents
that reach Lake Whatcom. In addition, lake monitoring indicates phosphorus concentrations
within the water column at different locations within the lake but does not indicate fate and
transport within and between the three parts, or basins, of the lake.
Phosphorus enters the lake due to natural and human-influenced means. Erosion of stream
channels in both rural and developed areas and stormwater runoff containing phosphorus
contribute to phosphorus loads in Lake Whatcom. However, at this time, it is not possible to
quantify the relative significance of any one source over another.
Future planned monitoring projects and the publishing of lake modeling results will shed
light on phosphorus inputs to the lake and the cycling of phosphorus within the lake.
However, waiting for a quantification of these is not wise. We must actively target suspected
sources of phosphorus before the situation worsens.
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