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Executive Summary
Threats to Lake Whatcom water resources linked to
stormwater fall within the following four categories:

Lake Whatcom in Whatcom County,
Washington is an important recreational
area and water source for the citizens of
Bellingham and surrounding suburban
and rural communities.The watershed is
experiencing, nutrient enrichment and
algae blooms in the lake, a decline in water
quality, loss of valuable aquatic habitat,
and increasing flooding and erosion. The
goal of the Lake Whatcom Comprehensive
Stormwater Plan is to enable Whatcom
County to make stormwater management
decisions that will help restore and protect
Lake Whatcom and the quality of life in the
watershed.

• Elevated phosphorus loading
• Decline in water quality
• Increase in volumes and velocities of  stormwater
• Degraded fish habitat
These are the factors driving stormwater plan development.

Who Manages the Watershed?
Because Lake Whatcom and the watershed are affected by
activities within the City of Bellingham, in unincorporated
Whatcom County, on Washington Department of Natural
Resources land, and on privately-owned land, effective
coordination between all residents, visitors and regulating
agencies will be necessary for successful stormwater
management.

State and Federal Regulations

The lake is a popular boating, swimming,
and fishing resource for local residents and
visitors. Streams in the watershed provide
essential kokanee salmon and cutthroat trout
habitat.

The Washington State Department of Ecology has issued a
Phase II municipal stormwater permit to Whatcom County
as part of the federal Clean Water Act’s National Pollutant
Discharge Elimination System (NPDES). This plan includes
a gap analysis of current County programs, and specific
NPDES. It includes other state requirements as they apply

1

Executive Summary | Lake Whatcom Comprehensive Stormwater Plan
to the urbanized portions of the watershed and recommends
actions necessary to comply with the permits.
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Phosphorus is difficult to remove from stormwater once it
is there. Reducing phosphorus at its source through widereaching programmatic solutions can be more cost-effective
than attempting to remove it through stormwater treatment.
No single type of solution exists for any of Lake Whatcom’s
problems. This plan recommends a combination of different
solutions to target these problems.

The Department of Ecology has determined that Lake
Whatcom violates state surface water quality standards for
dissolved oxygen, mercury, and total phosphorus. Ecology
is defining the total maximum daily load for phosphorus
inputs that drive the algae blooms and dissolved oxygen
depletion. Ecology will then work with jurisdictions to
develop a plan to reduce phosphorus inputs.

Solutions

Driving Factors in the Lake Whatcom Watershed

Stormwater Management Priorities

Elevated Phosphorus Loading

Water Quality and Phosphorus

The increasing algae growth and overall water quality
degradation in the lake are mainly attributed to elevated
levels of phosphorus entering the lake.

• Control erosion in ditches and creeks, on alreadydeveloped property and construction sites
• Reduce stormwater runoff volumes and velocities

The diagram on page 2 identifies and describes the
numerous sources of phosphorus to Lake Whatcom.

• Infiltrate stormwater to provide natural treatment
• Provide source control

Other Pollutants

Water Quantity

There are several pollutants that contribute the overall
degradation of the watershed’s health. Examples of
important sources include sediment from roads and erosion;
oil and gas from vehicles; heavy metals from vehicles,
galvanizing, and paint; pesticides; and bacteria from failing
septic systems, pets, livestock, and wildlife.

• Infiltrate rainfall on-site
• Minimize peak flows
• Control runoff volumes
Aquatic Habitat
• Stabilize stream channels
• Re-vegetate degraded riparian corridors

Water Quantity Issues
Increases in impervious surfaces and channeled drainage
lead to higher runoff volumes and velocities that scour creek
channels and deliver phosphorus and sediment to the lake,
causing much of the water quality issues in Lake Whatcom.

The map on page 3 shows locations of known surface water
problems and proposed capital project solutions. Capital
projects include stream bank stabilization and pilot project
to reduce street widths and infiltrate runoff from streets.

Fish Habitat Concerns

Watershed-wide programmatic solutions have the
advantage of addressing several problems at once. These
solutions are designed to reduce phosphorus and other
pollutants at their source, reducing the need for “clean up”
projects. Programmatic solutions (which are not included on
the map) will be used along with capital projects to optimize
funding and water quality and quantity benefits. These
solutions include regulatory requirements (such as zero
discharge of stormwater from new development), increased
maintenance of existing stormwater facilities, and education.

Loss of vegetated habitat along streams (known as riparian
corridors), barriers to fish passage, buildup of sediment in
the lake and stream beds, and loss of habitat complexity
in stream channels all contribute to degradation or loss of
important fish habitat.

Stormwater Management Priorities
The highest priorities for stormwater management in the
Lake Whatcom Watershed are to reduce phosphorus inputs
to the lake and to mitigate altered hydrology. High-priority
surface-water problems are those with the greatest potential
to influence phosphorus inputs and alter water quantity.

Key actions for the public include changes in behavior
and activities that may influence stormwater (such as
gardening and recreational practices) and continued input
on identification of problems and solution. It is necessary
that actions from this point forward encompass more than
current regulatory requirements.

While many of the problems are associated with a particular
location, many are also watershed-wide issues.
This plan recommends both capital (structural) and
programmatic (non-structural) solutions for these problems.
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Funding

The challenge in the Lake Whatcom Watershed is to protect
vital water resources while limiting the financial burden on
the communities, even as the area’s population continues to
grow and the land develops.

Recommended Funding Sources
• Formation of a sub-flood control zone district for Lake
Whatcom

New funding sources will be needed to meet public
expectations, and to implement a long-term strategy for
protecting of Lake Whatcom. While further discussions and
public involvement are needed before the official adoption
of any particular funding mechanism, formation of a subflood control zone district is recommended as the primary
funding source for Lake Whatcom stormwater management.
This new district would require additional funding from the
existing county-wide flood control zone district. Coordination
with the City of Bellingham, the Lake Whatcom Water and
Sewer District, the Department of Natural Resources, and
the Sudden Valley Community Association will also be
needed.

• Additional funding from the existing county-wide flood
control zone district
• Public Works Trust Fund loans, other loans and debt
• Taxes
• New development fees (system development
charges)
• Federal and state stormwater project grants
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For More Information
To learn more about
Whatcom County and
Lake Whatcom Stormwater
Management, contact:

Lake Whatcom
Watershed

Chip Anderson
Whatcom County Public Works,
Stormwater Division
322 N Commercial Street,
Suite 120, Bellingham,
Washington 98225
Telephone: 360.715.7450
Email:
canderso@co.whatcom.wa.us
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Or visit the following web
sites:
Lake Whatcom
Cooperative Management:
http://www.lakewhatcom.wsu.
edu/
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Whatcom County Public
Works, Stormwater
Division:
http://www.co.whatcom.wa.us/
publicworks/water/lakewhatcom.
jsp
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Roadside ditches convey
stormwater at high velocities,
causing erosion of phosphoruscontaining soil. H

Septic system drainfields have
high concentrations of
phosphorus and other
pollutants that can be
transported by groundwater to
Lake Whatcom if not
functioning correctly. H-M

Groundwater seeping
continuously into Lake Whatcom
picks up naturally occurring
phosphorus from rocks and soil,
as well as fertilizers that have
leached down through the
ground. L

Pasture animal waste contains
high phosphorus concentrations.
These animals can also loosen and
release phosphorus-containing soil
to the lake, especially when
allowed access to a creek or
drainage ditch. M

Pet wastes, if not removed,
contain phosphorus that washes
into stormwater drains and into
Lake Whatcom. Droppings from
ducks, geese, and other wildlife on
and near the lake also contribute
phosphorus to Lake Whatcom. M

Erosion of stream channel
material due to high flows during
storms contributes phosphorus
to Lake Whatcom. H

Phosphorus in Lake Whatcom is a key driving factor behind
Comprehensive Stormwater Plan development. Recommendations
made in this plan aim to reduce phosphorus inputs to the lake in
order to restore and protect Lake Whatcom and the quality of life in
the watershed.

H, M, L Relative contribution of source

Roads and driveways are
impervious surfaces that are
sources of phosphorus because
of vehicles and other uses. H

Phosphorus in car oil,
soaps, fertilizers, and yard
debris like grass clippings
and bark mulch washes into
creeks, stormwater drains,
and Lake Whatcom. H

Exposed soil at construction
sites washes onto sidewalks
and streets and into
stormwater drains, carrying
phosphorus with it. H

Lake Whatcom Phosphorus Sources

Phosphorus in solid and
dissolved forms disperses
and circulates throughout
the three lake basins with
gravity, winds, and currents.

Atmospheric deposition of
phosphorus carried on car
exhaust particulates, other
urban air pollution, and dust
and windblown soil
contribute phosphorus to
Lake Whatcom. L

Once in Lake Whatcom,
phosphorus cycles back and
forth between a dissolved
form available for algae and a
solid form associated with
sediments.

Boating contributes
phosphorus to Lake
Whatcom in the forms
of fuel and oil, human
litter, and lake-shore
erosion from boat
wakes. L

Erosion contributes soil-laden
phosphorus through natural landslides
and downslope movement of soil and
rock material and human activities like
off-road vehicle use, timber harvesting,
and forestry road use. H

O2, lake
mixing in late
summer/early
fall

phosphorus
attached to
sediment
particles settle
to lake bottom

O2,
suspended
sediment

water surface

Created for Whatcom County Public Works,
by CH2M HILL, May 2007.

The form of phosphorus (solid or
dissolved) in the lake depends on pH
and the concentrations of metals, soil
particles, and dissolved oxygen. When
these factors combine to make
phosphorus soluble in the lake, algae
quickly take advantage of this
abundant nutrient and multiply. An
elevated rate of phosphorus input
causes unnatural build-ups over time
within Lake Whatcom, triggering
recurring algae blooms and water
quality problems.

dead algae
settle to
lake bottom

Algae
Biomass

PO43Dissolved
Phosphorus

Phosphorus enters the lake through
many natural and human-induced
sources. The phosphorus is either
attached to soil particles or dissolved in
water. In its dissolved form, it is an
essential nutrient for lake plants, algae,
and microorganisms. Natural sources
of phosphorus include groundwater
seepage from undisturbed soils, natural
stream bank erosion, wildlife droppings,
and lake sediments. Human activities,
including unmanaged land clearing,
landscaping, and motor vehicle use,
also produce phosphorus.
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