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Introduction
In March 1993 a Water Quality Report (Khan, 1993) was prepared by Zahid
Khan, Water Quality Specialist for the City of Mountlake Terrace that focused primarily
on water quality issues at Lake Ballinger. This report will provide an update on water
quality issues at Lake Ballinger and also contains a more comprehensive discussion of
issues related to the overall Lake Ballinger Watershed.
Water quality trends between 1993 and present day will be discussed along with
a summary and discussion of specific lake and watershed characteristics. Contracted
consultant work and volunteer efforts since 1993 have added to the body of work
related to water quality and to water management issues in the watershed (Clear Creek
Solutions, 2008; Otak, 2009; Northwest Hydraulic Consultants, 2011; Halvorson and
Khan, 2013). Historical information is contained in all these reports and will not be
specifically discussed unless referenced to issues new since 1993. All listed reports
highlight past issues with water quality dating back to 1973. More recent events
resulting in high water levels in Hall Creek and Lake Ballinger are also documented.
Water level issues first raised at Lake Ballinger in the 1940’s are still fully
relevant today. Work has been accomplished at the outlet of the lake to help address
high levels but lake elevations may continue to exceed court ordered elevations in the
future. In the same way, water quality degradation problems initially identified in the
early 1970’s still remain an issue today. Even with efforts in the 1980’s to rehabilitate
the lake, the Washington State Department of Ecology listed Lake Ballinger on the State
303d list (refers to impaired bodies of water as defined in section 303d of the Federal
Clean Water Act) in 1993 due to high phosphorous levels. Rainfall intensities and
durations have increased in the last 15 years and these events now occur within a fully
developed watershed creating stormwater runoff scenarios and water degradation
problems that are difficult to mitigate.
Further compounding efforts to deal with water quality and water levels issues is
the jurisdictional layout of the watershed. Portions of four cities, Mountlake Terrace,
Lynnwood, Edmonds, and Shoreline, along with an area of unincorporated Snohomish
County are located within the Lake Ballinger watershed. While all five jurisdictions
cooperated to develop a Strategic Action Plan in 2009 and continue to work together on
watershed issues, the development of an effective and comprehensive basin wide effort
to address water quality and high water levels continues to be elusive.
In 2003, Snohomish County published a “State of the Lakes” report (Williams and
Reynolds, 2003) for 35 selected lakes in County jurisdiction generally west of the
cascade foothills. A number of comparisons will be made throughout this report
between Lake Ballinger and the lakes included in the County report.
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Historic Timeline
The formation of Lake Ballinger likely occurred as a result of the Frazier
glaciation retreat approximately 15,000 years ago. Melting ice created many of the
surface features present today including lowland Puget Sound lakes and presumably,
Lake Ballinger. Native people populations are estimated to have been present in Puget
Sound for several thousand years before immigrants from the eastern portions of the
country began arriving in the early 1800’s. The City of Edmonds was incorporated in
1890. By the early 1900’s much of the area in the Lake Ballinger Basin began to change
from an old growth forest state to small family farms as the original timber was cut and
marketed. The Great Western Sawmill operated on the west shore of Lake Ballinger as
shown below. The train tracks in the photo on the right were to become part of the
Interurban Rail Line in the near future.

Logs in process to the sawmill – 1907
(Unknown photographer)
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Florence Butzke on the bridge
connecting Lake Ballinger's west
shore with the island, Edmonds,
ca. 1919 (Unknown photographer)

From 1910 to 1939, the Interurban Rail Line ran between Everett and Seattle.
The line can be seen curving southwesterly on the west side of the lake on the aerial
photo below. By the time the photo was taken in 1947, homes were appearing on the
south and west shores while road development can be seen to the north and east in
what would become Mountlake Terrace. In 1942, an Order was issued in Snohomish
County Superior Court regarding the level of Lake Ballinger. The Washington State
Supervisor of Hydraulics was charged with maintaining specific lake levels at different
times of the year. Starting with the 1942 Court Order, a series of events regarding Lake
Ballinger are listed below to present day.

1947 Aerial Photo of the Lake Ballinger Vicinity
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1942 – Snohomish County Superior Court Order issues a judgment that establishes and
maintains the level of Lake Ballinger through installation of a weir on McAleer
Creek. A management fund to pay for maintenance and operation of the weir is
set up.
1953 – The City of Mountlake Terrace is incorporated.
1959 – The City of Lynnwood is incorporated.
1959 – A sanitary sewer pump station is constructed near the southwest corner of the
lake to pump sewage from Mountlake Terrace to the City of Edmonds treatment
plant.
Mid 1960’s – Nile Temple fills in an area near the road crossing of McAleer Creek
creating a higher roadbed at the culvert and effectively raising the high overflow
elevation of McAleer Creek during large storm events. Prior to this work, high
water levels that exceeded the height of the outlet weir flowed around the culvert
and roadbed at a lower overflow elevation.
Early 1970’s – City staff becomes aware of Lake Ballinger water quality issues and
takes reports from residents about specific complaints.
1972 – Washington State Department of Ecology study finds that Lake Ballinger has the
poorest water quality of 34 lakes surveyed in the Puget Sound area.
1973 – First Lake Ballinger Report is compiled by consultant to begin background
assessment of water quality.
1974 – Second Lake Ballinger Report is prepared as part of the Lakeview Drive Road
Construction Project. The report indicates ongoing nutrient issues in the lake
causing algae blooms.
1970’s – Edmonds resident Bob Boye begins to release Chinook fry from the Issaquah
Creek Hatchery into Lake Ballinger and helps develop the Salmon in the
Classroom program with the Washington State Department of Fish and Wildlife.
1977 – King County Metro study is published with recommendations for improvements
to Lake Ballinger.
1978 – Mountlake Terrace receives a grant from Washington State Department of
Ecology and the Environmental Protection Agency to improve water quality in
Lake Ballinger.
1979 – Mountlake Terrace contracts with Kramer, Chin & Mayo to design water quality
improvements for a Lake Ballinger Restoration Project.
Lake Ballinger State of the Lake Report – 2014

Page 6

1980 – Construction begins on the Lake Ballinger Restoration Project.

1981 – The 1942 Snohomish County Superior Court Order is readjudicated to reset the
level of Lake Ballinger to reduce flooding and drainage impacts due to storm
events and to allow operation of the new water quality injection system in the
lake.
1982 – Work is completed on the installation of a hypolimnetic injection system to
transport oxygen rich water from Hall Creek to the bottom of the lake and remove
oxygen-depleted water to an outlet at the weir on McAleer Creek.
1980’s – Several pump failures at the Ballinger Sanitary Sewer Pump Station result in
sewer spills to Lake Ballinger and McAleer Creek.
1985 – Mountlake Terrace hires a water quality specialist, sets up a water quality lab
and begins monitoring efforts in the Lake Ballinger Basin.
1986 – Final water quality and project summary report is completed by Kramer, Chin &
Mayo for the Lake Ballinger Restoration Project.
1990 – An alum treatment project is implemented to improve water quality in Lake
Ballinger.
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1991 – A new sanitary sewer pump station is installed by King County Metro replacing
the existing Mountlake Terrace station near the south shore of the lake.
1992 – A Lake Ballinger Water Quality Report is prepared by the Water Quality
Specialist with a summary of work on water quality issues between 1974 and
1991.
1993 – The Washington State Department of Ecology issues a Total Maximum Daily
Load limit for phosphorous in Lake Ballinger to address water quality issues.
1993 – The Water Quality Specialist and lab technician positions are eliminated.
1993 – The Mountlake Terrace Water Quality program is discontinued.
1995 – Nile Temple converts its golf course from 9 to 18 holes and opens to the public.
1995 – The City of Shoreline is incorporated.
1996-97 – New Year’s Day Storm event results in a lake level of 282.5, 5.5 feet above
the average winter low level.
1999 – Ballinger Recreation, Inc. completes revisions to the newly named Ballinger
Lakes Golf Course.
1999 – Chinook Salmon are listed as a threatened species.
2000 – Mountlake Terrace forms a new stormwater utility to address separate funding of
storm activities, the upcoming National Pollution Discharge Elimination System
(NPDES) II permit, and the recent listing of Chinook salmon as threatened in the
Puget Sound region.
2001 – Mountlake Terrace adopts the Washington State Department of Ecology
Stormwater Manual for Western Washington.
2003 – Lake Ballinger resident Bob Boye reports that a released Chinook salmon had
returned to his site – the first documented return of released salmon since he
began his work in the 1970’s.
2005 – Lake Ballinger Recreation, Inc. discontinues management of the Ballinger Lakes
Golf Course.
2005 – First meeting of Mountlake Terrace and Edmonds city staff and the Lake
Ballinger Community Association member to discuss Lake Ballinger issues.
2005 – Mountlake Terrace enters into an agreement with Hardy Golf LLC to run and
manage the Ballinger Lakes golf course.
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2007 – Representatives from all five jurisdictions in the Lake Ballinger/McAleer Creek
Watershed meet to discuss joint cooperation on surface water related issues.
2007 – December storm raises the level of the lake to 280.6, the highest recorded since
the New Years Day 1997 storm event. High water levels are experienced
throughout the watershed.
2008 – The Washington State legislature appropriates $200,000 to study surface and
groundwater impacts to the level of Lake Ballinger.
2008 – The five local jurisdictions in the Lake Ballinger/McAleer Creek Watershed,
along with Snohomish County enter into an interlocal agreement to develop a
Strategic Action Plan for the watershed.
2008 – A lake level study by Clear Creek Solutions is presented to the Lake
Ballinger/McAleer Creek Forum with an evaluation of lowering the winter level of
Lake Ballinger.
2008 – Washington State Department of Ecology fish tissue analysis report is published
including analysis at Lake Ballinger.
2009 – A Lake Ballinger/McAleer Creek Watershed Strategic Action Plan is developed
and approved by the Forum.
2009 – The peat on the island in the lake is ignited from a charcoal barbeque. Most of
the vegetation is burned off.

Ballinger Island Fire (MLT News)

Fire Fighter on Island (Reutkin, 2009)

2010 – A Capital Improvement Program for the Lake Ballinger watershed is developed
and approved by the Lake Ballinger/McAleer Creek Forum based on
recommendations of the Strategic Action Plan.
2012 – The City of Mountlake Terrace develops a project to replace three culverts on
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McAleer Creek between Lake Ballinger and Interstate 5 on Nile Temple.
2012 – Hardy Golf LLC discontinues operation of the Ballinger Lakes Golf Course.
2013 – The Mountlake Terrace City Council designates the Ballinger Lakes Golf Course
as a passive recreational use park. Options are discussed to create additional
wetland and riparian habitat within the new park.
2013 – Phase 1 of the McAleer Culvert Replacement Project is completed.
2014 - Phase II of the Culvert Replacement Project is completed in 2014 for the two
culverts closest to Interstate 5 due to bridge fabrication and delivery issues in
2013.
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Watershed Characterization
The greater Lake Ballinger/McAleer Creek Watershed boundary extends from
highpoints in the Cities of Edmond and Lynnwood west of State Route 99 in a southerly
and easterly direction and includes portions of the cities of Edmonds, Lynnwood,
Mountlake Terrace, Shoreline, and Lake Forest Park along with a portion of
unincorporated Snohomish County. Surface and street runoff is collected by storm
conveyance structures and flows into Hall Lake, Hall Creek, Lake Ballinger and McAleer
Creek before entering Lake Washington at Lake Forest Park. The greater Lake
Ballinger/McAleer Creek Watershed is approximately 5300 acres in total with about
3300 acres tributary to Lake Ballinger upstream of the headwaters of McAleer Creek
and generally west of Interstate 5.
This report will focus on the upper 3300 acres of the watershed including Lake
Ballinger, Hall Creek, Hall Lake and all associated tributaries. The four cities with flow
tributary to Lake Ballinger or Hall Creek each contribute between 20 and 25 percent of
the flow to the lake. The Snohomish County contribution is about 9 percent.
Hall Creek conveys approximately 65 percent of the inflow to Lake Ballinger. The
Echo Lake conveyance pipe at the southwest shore of the lake and surrounding
Shoreline and Edmonds conveyance structures tied into this line account for about 20
percent of inflow. The remaining 15 percent comes from several direct pipe inflows
around the lake shore.
A significant characteristic of the Lake Ballinger Watershed is the size of the lake
compared to the size of the land area tributary to the lake. A lake with a large watershed
has more potential for stormwater related inputs (sediment and pollutants) than a lake
with a smaller watershed. Although Lake Ballinger is one of the larger lakes in size
compared to other lakes in the lowlands of Snohomish County, it also ranks sixth
among lowland Snohomish County lakes in the lake size to watershed size ratio. Only
Ruggs Lake southeast of Everett and Lake Stickney south of Mukilteo have higher
ratios among the lakes monitored by Snohomish County (Williams and Reynolds, 2003)
within the highly developed Interstate 5 - State Route 99 corridor. Lake Ballinger also
has the largest watershed in area of any of the lowland Snohomish County lakes in this
highly urban corridor. It is not surprising that Lake Ballinger is more sensitive to
upstream development than similar sized lakes with smaller watersheds. This sensitivity
has been well documented in studies to date. Similar issues exist at Ruggs Lake and
Lake Stickney.
For additional comparison, Silver Lake in Everett and Lake Bosworth and Lake Ki
in north Snohomish County are about the same size as Lake Ballinger but the
watershed area for each lake is only about one third the size of the Lake Ballinger
watershed.
Lake Ballinger State of the Lake Report – 2014
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The Watershed contains one major surface stream, Hall Creek, along with a
number of confined and constrained open channels, ditches and swales. Hall Creek has
seven major outfalls from the upper basin depositing flow from Lynnwood, Mountlake
Terrace and Edmonds between Hall Lake and Lake Ballinger including flow from the
Chase Lake Detention and Storage Facility in unincorporated Snohomish County west
of State Route 99.
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Development has changed the watershed considerably since the early 1940’s.
The watershed now contains areas where the impervious surface total is more than 50
percent of the land area. Otak (2009) estimated that the lake receives between 40 and
50 percent more water now than in the predeveloped forested conditions. This runoff
also reaches the lake much faster than in forested conditions due to the rapid runoff
from roofs, parking lots, roads and sidewalks. The depth and width of Hall Creek can
change very rapidly and the resulting flow can lead to high water levels in Lake
Ballinger.

Hall Creek – Normal Low Flow

Hall Creek – Large Storm Flow Level

Several rainfall events since 2003 have resulted in temporary road closures at
216 St. SW, 220th St. SW, and 226th Pl. SW where they cross over Hall Creek.
th

216th St. SW – November 2003
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220th St. SW – December 2007

226th Pl. W. – December 2007
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Lake Characterization
Lake Ballinger is one of nearly 500 documented lakes in Snohomish County. Of
the natural lowland lakes in the county, only Lake Stevens, Lake Goodwin, Lake
Roesiger, Lake Shoecraft, Flowing Lake and Lake Cassidy are larger in size. Lake
Ballinger has a surface area of 101 acres with a three acre island located off the west
shore. The lake is 35 feet deep at the maximum depth south of the island. The city limits
of Edmonds and Mountlake Terrace bisect the lake from northwest to southeast.
Approximately 66 acres of the lake area are located in Mountlake Terrace and 35 acres
are in Edmonds. Lake Ballinger has a volume of approximately 1,875 acre feet which
places it in the top ten lowland lakes in Snohomish County by volume.
The shoreline of the lake measures 8500 lineal feet. Located along the shoreline
are 52 single family homes along with the Nile Temple Shrine Golf Course and the Lake
Ballinger Park swimming beach and boat. Single family homes number 49 in the City of
Edmonds while three homes are located in the City of Mountlake Terrace. The City of
Edmonds also owns a 30 foot strip of shoreline on the west side of the lake where a
lake level gauge is maintained.
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Watershed Area
Under the Watershed Characterization section, mention was made of the relative
size of the watershed in relation to the surface area of the lake. Only Lake Stickney
between State Route 99 and Interstate 5 south of Everett and Ruggs Lake southeast of
Silver Lake in Everett has higher ratios. This is certainly part of the reason for past and
current water quality issues in the lake. Given that the drainage basin is estimated to be
between 40 and 50 percent impervious and that the basin is large in comparison with
the surface area and volume of the lake, inflow to the lake can happen very rapidly
during major storm events. This inflow carries with it any contaminants that may be
present on impervious surfaces. Contaminants can include sediment, litter and debris, a
variety of chemicals including zinc or copper from vehicle brake dust, along with excess
fertilizer runoff from lawn maintenance activities. Recent state legislative activity to ban
phosphorous in fertilizers and limit the amount of copper content in brake shoes has
helped to reduce the transport of these pollutants from impervious areas but more work
is needed. A detailed discussion on these contaminants can be found in the Water
Quality section of this report.
Given the high ratio of watershed area to lake surface area, water levels can
rapidly rise. For example on July 23, 2014, the area received 1.2 inches of rain in a 9
hour period resulting in a lake level rise of 7.25 inches. During winter events this effect
can be more pronounced. An extreme event occurred on New Year’s Day 1997 where
12 or more inches of melting snow and upwards of five inches of rain in six days
resulted in a lake level rise of five and a half feet. This relationship between precipitation
duration and frequency and lake elevation is further complicated by the outflow
characteristics of McAleer Creek. Outflow from the lake has been historically limited by
the hydraulic capacity of McAleer Creek. This capacity has been further regulated since
1942 by a Superior Court Order controlling the level of the lake. Lake level fluctuates
seasonally with a mean summer elevation of 277.5 and winter mean elevation of 277.0.
As the lake rises above 280.0 during storm events, water in McAleer Creek begins to
flow over the top of the concrete foundation structure that contains an adjustable weir.
At elevations above 280.0, flow is hydraulically regulated by the channel of the creek
and by the capacity of the culvert under Interstate 5 as flow volume increases.
Temperature
Lake Ballinger is deep enough with a 30 to 35 foot average depth to experience
seasonal water temperature differences. From late October until mid May, on average,
the lake has approximately the same temperature from surface to lake bottom. By late
May, again depending on seasonal variations, the upper layers of the lake begin to
warm. This traps colder layers at mid depths and at the lake bottom and restricts the
vertical movement of water. These layers are referred to as the epilimnion (upper
depths), metalimnion (middle depths) and hypolimnion (lower depths). The thickness
Lake Ballinger State of the Lake Report – 2014
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and position of these layers can vary from month to month and from year to year
between May and October.
Dissolved Oxygen
The level of dissolved oxygen in the lake varies by season and temperature and
is highly affected by the stratification that occurs in the lake in the summer months. As
temperatures rise and layers begin to form, vertical movement of water is restricted. The
normal replenishment of dissolved oxygen through the water column from air mixing at
the water surface is curtailed. Oxygen release from the activity of plant and algae
growth in the hypolimnion is diminished. In addition, the activity of bacteria that break
down and decompose organic matter at the lake bottom can consume much of the
residual available oxygen. The impact of low dissolved oxygen levels (2 or 3 parts per
million) at the bottom of the lake is significant to cold water fish like trout that need
higher dissolved oxygen levels to survive. As dissolved oxygen levels drop near the lake
bottom, a chemical reaction can occur that releases phosphorous attached to bottom
sediments. This process can then trigger the growth of algae when the stratification in
the lake breaks down and the layers begin to mix in October or November. Most algae
blooms observed on the lake have occurred in the fall.
Nutrients
There are a wide variety of nutrients naturally occurring in Lake Ballinger with the
key nutrients necessary for plant growth being phosphorous and nitrogen. Other
nutrients are present in small quantities and are also essential for growth. The
Snohomish County 2003 State of the Lakes Report states that for most lakes in the
county, phosphorous is the least available of the nutrients needed for algal growth.
However, increased flow of both phosphorus and nitrogen from development and
related activities has created a surplus of each, leading in some cases to increased
algal growth and periodic algae blooms. Lake Ballinger is no exception to this situation.
Bottom sediment in the lake consists of a two to four foot layer of fine sediment
that has washed into the lake during storm events from natural creek bank erosion, from
construction site runoff, and from other human activities in the watershed. Nutrients can
be bound up in these fine sediments and accumulate for extended periods. Since the
mid 1980’s, better erosion control methods implemented on construction sites has led to
a significant reduction in fine sediment deposition to Hall Creek and ultimately Lake
Ballinger. Nutrient levels have stabilized and average summer levels have started to
trend to lower levels.
Algae
Algae can be classified in several different ways. For example, phytoplankton are
free floating in the water column while periphyton are attached to fixed objects by
definition. Another classification scheme is by scientific name and includes green algae
Lake Ballinger State of the Lake Report – 2014
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(Chlorophyta), golden brown algae (Chrysophyta) also including diatoms, and bluegreen algae (Cyanobacteria) along with several smaller groups. Algae are an extremely
diverse group. Blue-green algae are actually classified as bacteria but have a number of
the characteristics of true algae. A complete discussion of algae and the effect they
have in general on lakes in Snohomish County can be found in the State of the Lakes
report. Sample analysis for algae concentration has been conducted since 2006 by
analyzing chlorophyll a within water samples. Chlorophyll a is a type of chlorophyll that
is common and predominant in all oxygen-evolving photosynthetic organisms such as
higher plants, red and green algae and is a good indicator of algae presence and
concentration.
Types of algae found at Lake Ballinger include primarily green and blue-green.
Several blooms of blue-green algae have been observed.

Algae bloom at the lake shore

Blue-green (Cyanobacteria) bloom

Zooplankton
Zooplankton consist of tiny invertebrate animals that generally feed on algae and
bacteria. Zooplankton are intermediate in the food chain and serve in turn as food for
fish and larger invertebrate animals. No assessment of zooplankton levels or species
makeup has been conducted at Lake Ballinger in recent years.
Water Clarity
Water clarity is primarily affected by suspended sediment and algae growth and
is a primary indicator of the condition of a lake. Assessment of water clarity is performed
by lowering a black and white colored disk (Secchi disk) into the water column and
measuring the depth at which it is still visible. Water clarity data at Lake Ballinger has
been collected regularly since 2006.
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Eutrophication and Trophic State
Eutrophication is a natural process of lake aging where nutrient content can
increase to produce greater algae and plant growth. As a lake fills with sediment and
organic matter, it can gradually disappear and take on the characteristics of a wetland
or meadow. Lake Ballinger may eventually become a large marsh/wetland complex with
a stream channel between the current outlet of Hall Creek at the north end and McAleer
Creek at the south end. All lakes can experience this effect, but it can take hundreds or
even thousands of years. Human activity in a watershed can accelerate this process.
Lake Ballinger again is no exception. By the early 1970’s, the lake had begun to show
signs of aging caused in part by development activities.
Lakes can be categorized by their “trophic state” or biological production. Any
particular lake lies on a continuum of trophic state ranging from oligotrophic (least
productive) to mesotrophic, to eutrophic (most productive). Oligotrophic lakes are
generally deep with clear water and narrow shoreline growth areas. Alpine lakes and a
few lowland lakes in Snohomish County exhibit these characteristics. Mesotrophic lakes
have generally more plant and algae growth and are more affected by nutrient
accumulation and sediment deposition. Water clarity is usually diminished. Most county
lowland lakes are in this category. Eutrophic lakes are characterized by vigorous
growth, high nutrient levels, decreased dissolved oxygen levels and limited water clarity.
Trophic state provides a framework within which to compare and discuss the
relative age and health of lakes. The divisions are not clear and concise or exact. Many
lakes can exhibit the characteristics of one or more states. These distinctions do not
necessarily indicate positive or negative lake conditions but are more a measure of the
productivity of a lake as defined by biological growth.
Other measures to characterize lakes include the relative abundance of aquatic
plants, the frequency of algae blooms, the depletion of oxygen in the hypolimnion, and
the concentration of phosphorous in the hypolimnion. More detailed information on
eutrophication can be found in the State of the Lakes Report.
The primary indicators of trophic state include total phosphorous level,
chlorophyll a, and water clarity. Threshold values generally agreed upon in the scientific
community are included and discussed in the water quality discussion section along
with a summary on the trophic state of Lake Ballinger.
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Fish and Wildlife
Fish
The upper McAleer Creek/Lake Ballinger Watershed was likely home to
significant runs of anadromous salmon including Chinook and Coho. Eyewitness
accounts certainly indicate that this was the case (Lake Forest Park Stewardship
Foundation, 2001). Residents report that downstream of Lake Ballinger in Lake Forest
Park, salmon spawned in the thousands in the 1930’s and 1940’s.
Loss of viable habitat through general development pressures, in-stream barriers
to migration and high flow levels that wash away spawning sites or deposit silt in egg
nests or redds in decades leading up to the present day has led to the decline and near
elimination of most Chinook and Coho salmon runs in the central Puget Sound region.
Installation of culverts for the Interstate 5 project in the mid 1960’s severely limited
access to Lake Ballinger and Hall Creek for these migratory salmonid species.
Urbanization in the upper watershed and corresponding stream flow increases over the
years has further degraded any existing habitat. Upper McAleer Creek, Lake Ballinger,
and Hall Creek no longer support natural Chinook or Coho populations.
Local residents released hatchery fry in past years on Hall Lake and Lake
Ballinger. One gentleman released Coho fry on Hall Lake in the City of Lynnwood and
Edmonds resident Bob Boye released Chinook fry on Lake Ballinger from the early
1970’s into the early 2000’s. Only one likely returnee from releases on Lake Ballinger
was documented in all those years (Boye, 2004).
Development pressure contributes to the loss of viable habitat and results in
higher stream flows with higher pollutant loads during storm events. This is arguably the
leading cause of the demise of anadromous salmon in the Lake Ballinger watershed.
Other factors include harvest issues in Puget Sound and the open ocean, the genetic
influence of hatchery fish and mortality issues related to the Lake Washington Ship
Canal.
Coastal cutthroat trout now remain the most visible of fish species in the lake.
Other documented species include largemouth bass, yellow perch, brown bullhead, and
planted rainbow trout. Rainbow trout are stocked by the Washington State Department
of Fish and Wildlife for recreational fishing.
Birds
A variety of waterfowl and terrestrial birds make the watershed home or are
present during certain times of the year. A bald eagle has roosted on the east shore of
the lake for the last several years in a Douglas fir tree on Nile Temple Shrine property.
Permanent populations of Canada geese inhabit the lake and surrounding area.
Between 75 and 150 geese may be seen along the lake shore at any given time. Other
Lake Ballinger State of the Lake Report – 2014
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waterfowl include several species of duck, coots, killdeer, great blue heron and
kingfisher. Other birds include swallows, red-wing black birds, crows and seagulls. With
the closing of the existing City owned golf course on the north end of the lake in 2012, a
number of species are now utilizing this open space.
Canada geese, although native and protected, have been a nuisance in the
watershed for decades. The abundance of year-round browse and a lack of predators
have allowed this migratory species to make a permanent home in Puget Sound. Lake
Ballinger has sufficient vegetation to support several hundred birds. Mountlake Terrace
currently participates with other local agencies in an interlocal agreement with the U.S.
Department of Agriculture to control non-migratory geese at Lake Ballinger. Current
efforts include egg addling (coating with oil so they do not hatch) and other forms of
removal or control as necessary.

Non-migratory Canada Geese at Ballinger Park
Mammals
Mammal species observed or noted from other evidence on site include coyote
(at least one sighting has been documented by a local resident), beaver and otters.
Nutria are an invasive species native to South America that were introduced to the
American southeast in the 1930’s and are present in the Lake Washington watershed.
Although no physical evidence or presence has been observed, it is likely only a matter
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of time until they are present in the Lake Ballinger watershed. Unlike beavers, nutria
have a short hairless tail, white whiskers and yellow front incisors.

Beaver at Hall Creek near 216th

Nutria with young
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Reptiles and Amphibians
Turtles have been seen in the “lakes” on
the Ballinger Park site and also sunning on the
many overturned stumps and trees on the east
shore of the lake. Although no other sightings
have been observed or reported to date, there is
likely ample habitat for other reptiles and
amphibians in and around the lake shore and
creek banks.

Photo courtesy of Candice Halvorson

Aquatic Invertebrates
The lake and creeks in the watershed likely support a wide range of aquatic
invertebrates, but no comprehensive analysis has been done to date. Much of the nondeveloped lake shore contains submerged and partly submerged logs from the days
when timber was floated in the lake before removal to the Great West sawmill on site or
transport downstream. This would appear to be ideal habitat for amphibians and aquatic
invertebrates.
Several invasive aquatic invertebrate species are present or making their way to
the watershed. Non-native brown crawfish, although not positively identified, are a major
component of most local aquatic sites and are presumed to be present. Northern
crayfish, also non-native, have been documented at Lake Ballinger (Larson and Olden,
2008). Additional investigative work may show others. The New Zealand mud snail is
documented in the lower reaches of McAleer Creek and may eventually make its way
upstream to the lake and to Hall Creek.
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Vegetation
The Lake Ballinger Watershed historically consisted of old growth forest habitat.
That began to change in the late 1800’s as pioneers arrived and began to cut the
original forests for timber. Land was cleared of stumps and other debris for small family
farms. The immediate area around Lake Ballinger was logged by at least 1925 as
shown in a photo taken from the south shore of the lake.

South shore of Lake Ballinger looking north - 1925 photo (Unknown photographer)
Much of the watershed reforested naturally after the initial cutting but continuing
development accelerated the conversion of forest land to urban use in the late 1940’s
with the first plat development in Mountlake Terrace. The vegetative makeup of the
watershed has continued to transform from native forest to a more developed and
landscaped look. Today only a portion of this second growth forest that succeeded the
old growth remains along the lake shore and in scattered pockets throughout the upper
watershed.
The north end of the lake, including the forty acres that make up Ballinger Park
and the adjacent recreation fields, are underlain by a significant layer of peat. This
would seem to indicate the former presence of a larger swampy flood plain. The
accumulation of at least 30 or more feet of peat is known at the site of the former
clubhouse now housing the Mountlake Terrace Senior Center. The foundation was
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placed on piles driven through the peat layer. The historic shoreline of Lake Ballinger
may have extended northward from the present location and was filled in with
vegetative material that decomposed to create this peat layer.
Along the lakeshore only one narrow undeveloped stretch of native vegetation
exists along the southwest corner of the Nile Temple Golf Course consisting of conifer
and deciduous trees with some understory shrubs and plants. This area ranges
between 100 and 400 feet in width. Continuing north along the lake shore, there is
another less diverse and narrower strip of vegetation running to the edge of the Cityowned boat launch and swimming beach. An area of natural vegetation has been reestablished on the site of the former Ballinger Lakes Golf Course – now Ballinger Lakes
Park. When the golf course site was redeveloped in 1999, fairways were realigned in a
north/south orientation and the site adjacent to Hall Creek from the lakeshore northward
was allowed to revert back to a natural state.
Throughout the upper watershed there are scattered areas of native vegetation
that exist in parks and a few greenbelts between developed sites. The largest area of
native vegetation left in the watershed is a ten acre site east of 70th Avenue W. and
between 222nd St. SW and 225th St. SW in Mountlake Terrace. Other native sites exist
at Chase Lake Pond, Echo Lake, and Hall Lake and in scattered pocket parks and are
generally 5 acres or less in size. The loss of native forest cover has had a significant
effect on watershed hydrology and has contributed to diminished water quality in
surface streams and lakes.
A wide variety of surface and underwater plant life exists in the lake and along
the lake shore. The most visible spring and summer native plant in the lake is the yellow
pond lily. Upright yellow flowers can be seen in spring and summer. Interspersed with
the yellow pond lily is fragrant water lily which is native to the eastern seaboard.
Fragrant water lily is an invasive plant but so far has not completely displaced yellow
pond lily. Control of fragrant water lily has been conducted by private residents on the
Edmonds side of the lake. No control has been implemented on the Mountlake Terrace
side of the lake.

Invasive fragrant water lily with native
yellow pond lily in the background
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Invasive Species
In addition to fragrant water lily, a number of other invasive plant species have
become established in the watershed and identified in and around the lake. This list
includes Japanese knotweed, yellow flag iris, English ivy, English holly, bindweed
(morning glory), Himalayan blackberry, reed canary grass, spotted jewelweed, Canada
thistle, common tansy, purple loosestrife, Scot’s broom, common European hawthorn,
European mountain ash and creeping buttercup. No invasive European milfoil has been
observed to date. This may be due to the ban on internal combustion engines on the
lake. Power boats moving from lake to lake in the Puget Sound region are known to
transport European milfoil.

Japanese knotweed at Hall Creek at the north end of Ballinger Park
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Development Impacts in the Lake Ballinger Watershed
The water balance in Lake Ballinger has been significantly altered due to the loss
of forested areas that, in the past, intercepted rainwater before it hit the forest floor and
also helped to pull water from the soil through evaporation and transpiration. The
removal of native vegetation and forest soils has decreased the ability of the forest floor
to absorb rainfall and slowly release it to surface streams and Lake Ballinger.
Impervious surface areas speed up and increase the flow of surface runoff to the lake.
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Another impact of development is the change in biodiversity within a watershed.
A study by Chris May from the University of Washington (May and Horner, 1998) shows
that biodiversity decreases as development and impervious surfaces increase. When
imperviousness of a basin reaches about 10% (roughly two to five acre tracts with two
lane paved access roadways) biodiversity begins to drop to a point that indicator
species for riparian habitats such as Chinook salmon are impacted and begin to decline.
When impervious surface extent reaches 40% to 50%, these indicator species can no
longer be supported and species makeup changes to favor those species that can
adapt to an urban environment.

Lake Ballinger State of the Lake Report – 2014

Page 28

Loss of habitat and the duration and intensity of flow during storm events are two
factors that contribute to the loss in biological diversity in receiving waters downstream
of urbanized areas. Urbanization removes viable habitat from both terrestrial and
riparian areas and the increase in impervious surface area results in more flow over a
shorter time span to surface streams. An increase in turbidity (the amount of suspended
sediment) in surface streams is also observed during even minor storm events.
Perhaps the most visible aspect of urbanization on riparian zones can be seen
with rapidly rising creek levels during storm events. In the Lake Ballinger Watershed
runoff now reaches Hall Creek must faster and in greater volume than in a forested
condition and can result in a rapid rise in water level. This effect is seen upstream of the
lake in recent years with frequent closures of 216th St. SW and 220th St. SW where they
pass over the creek.

216th St. SW – November 2012

220th St. SW – November 2012

The impact of development related runoff is also evident along the lake shore.
Many of the residents with waterfront property regularly experience high water levels
that can make their yards and docks unusable during storm events. Dozens of these
events have occurred since lake level readings began in 1984. Five of the low lying
homes on the south side of the lake have experienced structure flooding on one or more
occasions since 1997.
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South shoreline of Lake Ballinger in the City of Edmonds. December 4, 2007.

Hall Creek and Lake Ballinger - Projects and Actions
Court Ordered Lake Level History
As early as 1942, naturally fluctuating lake levels were a concern to residents on
the lake. In that year Snohomish County Superior Court issued an order regulating the
level of the lake. The Washington State Supervisor of Hydraulics was charged with
maintaining the level of the lake and the stream channel downstream of Lake Ballinger.
A log weir was installed and was seasonally adjusted by Nile Temple Shrine employees
per terms of the order.
In 1980 a project was undertaken by the City of Mountlake Terrace with state and
federal grant funds to address water quality within the lake. A hypolimnetic injection and
withdrawal system was installed to assist with water quality efforts. To provide a
hydraulic gradient on Hall Creek and Lake Ballinger to operate the siphon system, a
new weir gate was installed and the Superior Court Order was readjudicated to allow for
lake level fluctuation to operate the hypolimnetic system. The order was further modified
to identify the Washington State Department of Ecology as the successor to the
Supervisor of Hydraulics. Ecology was directed to name a suitable person or agency to
perform normal stream channel maintenance and periodic weir height adjustment. The
City of Mountlake Terrace has performed those duties to date through an Interlocal
Agreement.
The Superior Court Order sets a maximum lake level of 278.5 feet that is not to
be exceeded “during approximately one year out of every five years on the average” to
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take into consideration large storm events. Over the 30 years that lake level records
have been kept starting in 1984, the level has exceeded 278.5 a total of 42 times. (See
figure 1, page 34.) In January 1997 the lake reached a level of 282.5 during a major
storm event. It is clear that the court order does not take into account the intensity,
duration or frequency of occurrence of actual storm events. The fact that lake residents
regularly experience high water levels that inundate yards and docks and, at times,
habitable living space, prompted the Lake Ballinger Community Association to approach
all the local jurisdictions in the area to address these concerns.
Lake Ballinger/McAleer Creek Forum
Staff representatives from the cities of Edmonds, Lake Forest Park, Lynnwood,
Mountlake Terrace and Shoreline began meeting to discuss the possibility of regional
cooperation in early 2007. In December 2007, another major storm event caused
structure flooding in Mountlake Terrace, Edmonds and downstream in Lake Forest Park
with estimated damages in excess of four million dollars. By the summer of 2008 the
five jurisdictions were ready to form a local jurisdictional group and created the Lake
Ballinger/McAleer Creek Forum along with Snohomish County.
Concurrent with this effort, the cities of Edmonds and Mountlake Terrace
commissioned a Lake Level Report in the summer of 2008 (Clear Creek Solutions,
2008) that rated the effect of lake level modifications. This work was incorporated into a
2009 Lake Ballinger – McAleer Creek Strategic Action Plan (Otak, 2009) commissioned
by the Forum and funded through the Washington State Department of Ecology that
outlined a number of suggestions for lake level control. In 2010 a Capital Improvement
Plan based on suggested actions was adopted by the Forum. In 2012 the Capital
Improvement Plan was revised to focus on flood reduction and included several options
for Lake Ballinger. Also recommended in the plan were revisions to the existing
hydraulic model for Lake Ballinger developed in 2007. Analysis would include
optimization of the McAleer Creek weir for flow volume, assessment on the feasibility of
increasing channel flow in McAleer Creek prior to storm events, and further delineation
of impervious surface area calculations in the upper watershed.
Hall Creek Culvert Removal Project
This work in 2011 consisted of removing an abandoned road crossing with
undersized culverts to help minimize creek levels upstream in Hall Creek during storm
events and provide relief to residents along the creek between Lake Ballinger and 226 th
Pl. SW. The existing creek channel was restored with woody debris and native plantings
and a pedestrian bridge was installed for access to Ballinger Park.
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Concrete culverts installed in the 1960’s

Culverts removed – pedestrian bridge installed

Recent improvements to flow capacity within McAleer Creek at the lake outlet
and at Hall Creek upstream of Lake Ballinger will help to alleviate but not completely
eliminate flooding of habitable structures on the lake shore and in the Hall Creek
floodplain. These projects will help to maximize flow of stormwater through existing
stream channels. However, significant impediments to flow during extreme events still
exist. Concrete box culverts at 220th St. SW, 226th Pl. SW and 228th St. SW on Hall
Creek have a fixed flow capacity as does the existing culvert under Interstate 5 within
the Washington State Department of Transportation right of way. These structures will
continue to restrict flow within the stream channels and historic flood plains of Hall
Creek and McAleer Creek.
Northwest Hydraulics Consultants – Lake Ballinger Watershed Modeling Project
The City of Edmonds initiated and funded a Watershed Modeling Project in 2013
(Northwest Hydraulic Consultants, 2013). Analysis and observations as a result of this
report indicated that a reduction in lake elevation of approximately 0.5 feet could be
realized by replacing three existing culverts at the Nile Shrine Golf Course with bridges
spanning McAleer Creek. Additionally it was noted that completely removing the outlet
control structure and weir installation just upstream of the culverts had almost no
influence on lake and creek elevations during large storm events.
McAleer Creek Culvert Removal Project
Also in 2013, the City of Mountlake Terrace initiated and funded a 1.2 million
dollar project to remove three culverts downstream of Lake Ballinger on McAleer Creek
at the Nile Temple Shrine Golf Course property. All three structures were replaced by
bridges. This project had three objectives; removal of culverts to enhance fish passage
and meet current Washington State Fish and Wildlife requirements, habitat
enhancement and normalization of creek flow in the vicinity of the removed culverts,
and removal of hydraulic flow impediments that influenced the level of the lake
downstream of the existing weir. Now that the culverts are removed, outflow control
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during storm events is regulated first by the existing weir, second by elevation of the
existing weir foundation, third by the hydraulic capacity in the creek channel and lastly
by the capacity of the existing culvert under Interstate 5.

New vehicular access bridge over McAleer Creek at the Nile Shrine Golf Course
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Figure 1 - Compilation of yearly high lake levels
Maximum Court Ordered Lake Level is 278.5 - not to be exceeded more than once in any five year period
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Water Quality
Water quality in Lake Ballinger has been a topic of much discussion since the
early 1970’s. Human related impacts through the land development process have led to
the accumulation of sediment and nutrient laden runoff within the lake. The Lake
Ballinger Restoration Project was developed and implemented in the early 1980’s in
large part to address declining water quality. Current efforts to curb sediment
accumulation from construction runoff, to reduce nutrient input from landscape
maintenance activities, and to minimize runoff impacts from streets and roads are
summarized under Water Quality Projects and Actions. A number of other key factors
influence water quality in Lake Ballinger and are discussed below.
Temperature
Temperature is an important factor related to Lake Ballinger water quality due to
seasonal fluctuations that can impact the release of nutrients from the lake bottom.
Surface temperatures between winter and summer fluctuate between 41 and 75
degrees Fahrenheit (°F) while lake bottom temperatures vary between 39 and 59 °F.
Temperature can influence the level of dissolved oxygen in the water column.
Temperature related stratification can also interrupt water column mixing. A record of
temperature within the water column at one meter increments has been collected and
maintained since 1995.
Dissolved Oxygen
A record of dissolved oxygen at various depths within the lake has also been
maintained since 1995. Because of temperature stratification in the summer months,
oxygen levels fluctuate throughout the water column. When 100 percent saturated with
oxygen, 40 °F water can contain up to 13 ppm and 70°F water can hold about 9 parts
per million (ppm). Late winter levels when the lake is mixed typically measure between
10.5 and 12 ppm throughout the water column. During late spring and summer when
the lake is stratified oxygen levels at the surface typically range from 7 to 9 ppm while
oxygen levels in the hypolimnion can drop as low as 0.7 ppm.
Nutrients
Phosphorous and nitrogen are the most prominent nutrients present in the lake.
Both nutrients occur naturally but at much lower levels than currently exist due to inflow
from development related sources during storm events. Both nutrients are necessary for
the natural growth of plants and algae. Additional phosphorous is most commonly
flushed into the lake during storms from sources such as lawn and landscape fertilizers,
yard wastes, soil erosion and development-related sediment flow, roof runoff, and to
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some extent from waste from domestic pets and non-migratory Canada geese. Other
nutrients necessary for plant growth in the lake include iron, manganese, and
molybdenum although in much smaller amounts than nitrogen or phosphorous. No
recent studies or testing has been performed on nutrient levels in the lake other than
phosphorous. Phosphorous levels are one of the components that help determine
Trophic State and are discussed below.
Nutrient cycling and Algae
Because Lake Ballinger develops distinct water layers in the early summer
months as surface water temperature rises, by mid-summer temperature variance
between water at the bottom of the lake and at the surface can be 60 °F or more.
Stratification in the water column effectively eliminates vertical mixing of water.
Dissolved oxygen levels in the hypolimnion regularly drop to less than 1 ppm. When this
happens, a chemical reaction occurs that releases phosphorous bound to bottom
sediments. Temperatures subsequently drop at the lake surface in late summer and fall.
The temperature differential between bottom and top equalizes and the layers begin to
mix. The phosphorous rich water then provides food for algae and blooms can appear.

Algae clumping in the lake

Windblown surface algae at the fishing pier

This pattern was regularly repeated in Lake Ballinger in the 1970’s leading to
several studies that pointed to increased development, stormwater runoff and
subsequent nutrient accumulation in the lake. Consultant studies in 1973 (Redford,
1973) and 1974 (Stevens, Thompson, and Runyan, 1974) for the City of Mountlake
Terrace documented nutrient levels and recommended control of nutrient inputs from
the rapidly urbanizing drainage basin. A 1977 METRO (METRO, 1977) study
documented frequent algae blooms caused by the increasing nutrient levels and
recommended a number of actions and projects to maintain the health of the lake.
Included were hypolimnetic injection and withdrawal and stormwater diversion.
In spite of all efforts undertaken with the Lake Ballinger Restoration Project, the
Washington State Department of Ecology listed Lake Ballinger on the 303d list for
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excess phosphorous in 1993. A summer mean limit of 30 micrograms per liter (μg/l) or
parts per billion (ppb) was issued as part of the Total Maximum Daily Load (TMDL) level
for the lake. Phosphorous data compiled by the Washington State Department of
Ecology in 2005 and 2006 (Bell-McKinnon, 2008) and collected by the City through
2014 suggests that this limit is being maintained in the epilimnion and that phosphorus
accumulation in the epilimnion appears to have stabilized. Phosphorous levels in the
hypolimnion have continued to fluctuate and have been recorded as high as 768 ppb.
This would indicate that nutrient cycling and release from bottom sediments is
continuing when the lake is stratified and is contributing to depressed dissolved oxygen
levels. Future monitoring will be necessary to see if this trend continues. Phosphorus
levels in the lake are discussed in more detail under Trophic State.
Although still present in high numbers at times within the lake, blooms appear to
have become less severe in the past few years. The presence of blue-green algae or
cyanobacteria has also been documented at least twice in the past 10 years.
Cyanobacteria blooms can contain toxins that are fatal to small pets and wildlife if
consumed. The blooms can also affect human health. Effects can include stomach pain,
vomiting and skin rash. Although several lakes in the Puget Sound region regularly have
elevated levels of cyanobacteria, the blooms on Lake Ballinger have not had toxin levels
high enough to be a health and safety issue according to Washington State Department
of Health standards. Along with phosphorous levels, the presence of algae within the
water column has been monitored since 2006 by analyzing the amount of chlorophyll a
detected in samples. Chlorophyll a is a type of chlorophyll that is most common and
predominant in all oxygen-evolving photosynthetic organisms such as higher plants, red
and green algae and is a good indicator of algae presence and concentration . The unit
of measure is μg/l or ppb. This measure is a second component of the Trophic State
analysis process.
Water Clarity
Water clarity can be directly measured by the depth to which light penetrates into
the water column in a lake. Measurements of this depth at Lake Ballinger have been
conducted since 1995 using a device called a Secchi disk which is an eight inch
diameter plastic sheet that is painted with black and white reflective surfaces. The disk
is lowered into the water and the depth at which the disk can no longer be seen is
recorded.
A number of physical factors can influence water clarity including algae
concentration, suspended sediments, wind disturbance, dissolved organic matter and
sun glare. Wind and glare are effectively neutral factors over time as many readings are
taken. Lake Ballinger also has relatively low amounts of suspended sediments or
coloring due to biological process so that algae concentration tends to be the major
factor influencing water clarity. High water clarity suggests low algae concentrations
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while low water clarity suggests high algae concentrations. Water clarity is an important
means of assessing lake conditions and is one of the three components that help
determine Trophic State.
Heavy Metals and Hydrocarbons
The City of Mountlake Terrace has not conducted any heavy metal or
hydrocarbon analysis to date in the Lake Ballinger watershed. However two studies
have been conducted by the United State Geological Survey (USGS). A study focused
on chemical pesticides and polycyclic aromatic hydrocarbons (PAH) (Van Meter, 2005),
and found that DDT levels were decreasing and that PAH levels were increasing in lake
sediments by analyzing sediment cores. PAH levels are largely related to runoff over
asphalt surfaces. In the central and east portions of the country, coal tar is a common
component in asphalt products used for seal coating of driveways and parking lots. Coal
tar and other contributing sources can lead to high PAH levels in lake and stream
sediments. In the northwest, seal coating products typically have an asphalt base with
less PAH content. While Lake Ballinger PAH levels have increased, levels are still much
lower than other parts of the country where coal tar based sealants have been
extensively used. In 2010, the State of Washington became the first state in the country
to ban coal tar sealant products to prevent additional environmental contamination.
A 2010 joint study also looked at lake bottom sediment core samples specifically
analyzing for lead, zinc, copper and arsenic content. The study found that levels of
copper, lead and arsenic began to increase after about 1900, coinciding with the
opening and operation of the Asarco smelter in Tacoma and increasing urbanization. As
Asarco began to implement containment measures in the 1960’s and 1970’s, levels of
these three contaminants began to drop. Zinc levels have been slowly increasing since
1900 with a marked increase after 1950. Copper levels also began to rise in the late
1980’s. Zinc and copper concentration upticks are likely related to continued
urbanization and resulting inflow to the lake from brake dust, tire wear, soil mobilization
that releases metals from contaminated sources, automobile emissions, power plant
emissions and fertilizers (Borrock, Thapalia, Van Meter, Musgrove, Landa, 2010).
Fecal Coliform
Fecal coliform levels in the center of the lake are generally below state guidelines
for recreational use. Although data is limited to a two year period in 2006 and 2007,
levels suggest that the areas of the lake separated from concentrated human activity
are relatively low in fecal coliform content and meet the most stringent Department of
Ecology standards for bacterial content. Samples have been taken at the Lake Ballinger
Boat Launch and Swimming Beach on an ongoing basis since 2006. Levels at the
beach do fluctuate but the long term geomean average of 70 colonies per 100 milliliters
meets the Ecology standard for primary recreational contact. However, the second
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standard of less than 10% of the samples not to exceed 200 colonies per 100 milliliters
is exceeded. This is due in large part to the transitory nature of fecal coliform
contamination. Higher numbers are regularly seen in summer months when there is
more activity and use at the beach from humans and animals, or during large storm
events with runoff that contains high fecal levels.
Although many health districts around Puget Sound require analysis and beach
closures upon notification of high fecal contaminant levels, the Snohomish Health
District currently does not require sampling or notification at swimming beaches,
including the swimming beach at Lake Ballinger. Should the Snohomish Health District
require regular sampling, the city is prepared to perform this duty. No change in the
current sampling scenario is proposed.
Trophic State Analysis
The classification of lakes by trophic state is an uncertain business even for
professional limnologists. Some lakes have the characteristics of one or more states.
The boundaries between the states are sometimes difficult to define. Scientific groups,
educational organizations, and individual professionals can have slightly different ways
of grouping and assigning values to the parameters used to define trophic state.
In past reports, Lake Ballinger has been classified as eutrophic, mesoeutrophic,
and mesotrophic. All three terms indicate a general increasing trend of nutrient inflow to
the lake. These nutrients provide food for algae which then decompose and die falling to
the lake bottom and adding to the overall nutrient content of the lake system. The three
main components of the trophic state analysis; water clarity, phosphorous level and
chlorophyll a, provide general indications on the nutrient content of a lake. Water clarity,
particularly in a clear lake like Lake Ballinger provides a good indication of the relative
abundance of algae from a visual perspective. Phosphorous level provides a good
measure of the potential for algae growth and is commonly measured in the epilimnion.
Chlorophyll a is a relatively accurate measure of the actual algae concentration and is
also measured in the epilimnion.
For purposes of this analysis, the following standards will be used for threshold
values:
Oligotrophic
Mesotrophic
Eutrophic
Water Clarity
(Secchi depth in meters)

>4

2 to 4

>2

Total Phosphorous
(Epilimnion – in ppb)

4 to 10

10 to 20

>20

Chlorophyll a
(Epilimnion – in ppb)

<2.8

2.8 to 15

>15
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Secchi Disc summer mean values 1995 to 2014
Summer mean values for Secchi depth fall squarely in the mesotrophic range.
However, the depth trend is upward indicating improving water clarity. Continuing work
to minimize nutrient inflow to the lake is essential to continue this positive trend.
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Phosphorous levels for summer mean values fall in the eutrophic range but show
a steadily decreasing trend since 2006. If this trend continues, Lake Ballinger will meet
current Ecology standards for epilimnetic mean summer phosphorous content of 20 ppb
or below in the next few years. However, phosphorous levels in the hypolimnion
continue to fluctuate during stratification and have reached levels as high as 750 ppb at
times late in the season before fall turnover.
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Chlorophyll a values also fall in the eutrophic range and the trend is slightly
upward. This is likely due in large part to ongoing nutrient cycling within the lake as
indicated by high phosphorous levels in the hypolimnion during late fall stratification.
Trophic Summary
Two of the parameters commonly used to describe trophic state, total
phosphorous and chlorophyll a place Lake Ballinger in the eutrophic category with water
clarity falling more in the mesotrophic category. Trophic state may be more accurately
stated as mesoeutropic as in the 2008 Ecology phosphorus study. Compared to other
lakes in Snohomish County, Lake Ballinger ranks in the bottom third with approximately
two thirds of the lakes having higher clarity readings. Total phosphorous comparison
with county lakes is similar with about two thirds of the lakes having lower phosphorous
levels. No county wide information is available for chlorophyll a.
Some broad inferences may be made on this data given the positive short term
trends in water clarity and phosphorous levels in the epilimnion. These trends are
presumably the result of a drop in nutrient input from Hall Creek and other outfalls to the
lake. Educational efforts within the watershed concerning nutrient runoff, along with
jurisdictional efforts to maintain water quality through street sweeping, containment of
construction runoff and illicit discharge appear to be working. The long term issue of
nutrient cycling at the bottom of the lake during stratification remains problematic. The
nutrient load bound in lake sediment may take some time to decrease. After decades of
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nutrient input, levels are bound to remain high at the lake bottom until the natural
flushing action of the lake system can begin to lower concentrations. Improvements to
the hypolimnetic withdrawal system would certainly help if changes to the McAleer
Creek weir are proposed.

Water Quality Projects and Actions
1980 Lake Ballinger Restoration Project
The 1980 Lake Ballinger/Hall Creek Restoration project was initiated in response
to water quality issues identified in studies published in the 1970’s and incorporated the
hypolimnetic injection and withdrawal scheme recommended in the 1977 METRO
report. The project also included installation of two sedimentation ponds on Hall Creek,
riparian restoration efforts on Hall Creek between Hall Lake and Lake Ballinger,
installation of a new weir gate structure on McAleer Creek, and flow modification work in
the McAleer Creek channel.

A reduction in sediment from construction sites in the Hall Creek drainage basin
was the desired outcome for the two in-stream sedimentation ponds. Combined with
stricter construction standards for runoff retention, sedimentation loads in the creek
have been significantly reduced and are strictly controlled on construction sites through
new city, state and federal regulations. The ponds were dredged in the late 1980’s, but
no further action has been necessary. The hypolimnetic injection and withdrawal system
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helped to minimize the release of sediment bound nutrients at the lake by injecting
oxygen into the hypolimnion. The withdrawal side of the siphon system removed
accumulated nutrient rich water from the lake bottom and helped reduce nutrient levels.
A follow up study of the lake restoration project in 1986 (Kramer, Chin and Mayo,
1986) determined that although not all water quality aspects targeted by the project had
seen improvement, some benefit was realized within McAleer Creek with a reduction of
algae outflow during blooms, a decrease in the turbidity of outflow from the lake, and a
decrease in summer temperatures. Countering these benefits was an increase in
nutrient concentrations and a decrease in dissolved oxygen concentration downstream
of the withdrawal pipe. This effect was most pronounced during the late summer and fall
months when the level of the lake sometimes dropped below the top of the outlet weir.
During these periods, the full outflow from the lake to McAleer Creek came through the
discharge pipe.
As part of a state-wide assessment of impaired water bodies on the 303d list,
Ecology performed a year of monitoring in the lake and at the hypolimnetic outflow at
McAleer Creek in 2005 and 2006. A final report in 2008 determined that phosphorous
and dissolved oxygen levels were compromised in McAleer Creek in late summer and
fall due to the discharge of lake bottom water through the outlet pipe. During this period
lake outlet flow over the weir was often insufficient to mix and dilute the discharge flow
from the outlet pipe. Ecology ordered the discharge pipe closed in December 2008 to
eliminate further downstream water quality impairment (Svjerck, 2008). To date the
outlet discharge system remains off line.
1990 Alum Treatment
In June 1990, Lake Ballinger was treated with alum to control the severe algal
blooms which were occurring regularly. Within 48 hours of the treatment, the water
clarity increased by 40% and the phosphorus concentrations were reduced by 70%.
Over the next two years, numbers returned to pre treatment levels due to continuing
high watershed nutrient. Even after the alum treatment, total phosphorus concentrations
in the hypolimnion remained high indicating this kind of treatment was unable to prevent
internal loading of phosphorus into the lake (Khan, 1993).

Alum Treatment at Lake Ballinger – Summer 1990
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City of Mountlake Terrace Water Quality Efforts
From 1986 to 1993, the City maintained a water quality specialist and lab
technician on staff and supported a fully independent water quality laboratory facility.
The cities of Edmonds and Lynnwood participated for several years in an Interlocal
Agreement to monitor water quality in Lake Ballinger with Mountlake Terrace as the
lead entity. A summary report was issued in 1993 (Khan, 1993). In early 1993, both the
water quality specialist and lab technician left city employment and a decision was
made to decommission the lab and eliminate both positions. The Engineering
Technician position was tasked with monthly sampling on the lake, managing the
hypolimnetic injection and withdrawal system and dealing with water quality and water
level issues on an as-needed basis. In 2000, the City formed a stormwater utility to set
up dedicated funding of storm activities. These activities included stormwater utility
maintenance, street sweeping, pending NPDES II permit needs, and activities related to
the 1998 listing of Chinook salmon as threatened in the Puget Sound region. All these
activities continue to date.
Since 1995, monthly readings of dissolved oxygen and temperature have been
taken at one meter intervals along with a Secchi disk reading. Starting in 2006, monthly
samples of total phosphorous and chlorophyll a were added to the monthly sampling
regime. This data compilation has allowed for preliminary assessment of the trophic
state of Lake Ballinger using total phosphorous, chlorophyll a, and Secchi disk readings
included in this report. The analysis is preliminary and should include subsequent years
for a complete picture of the state of the lake.
NPDES II and TMDL Compliance
Continued diligence through public education on water quality issues, illicit
discharge prevention and elimination, and construction discharge control will be
necessary on the part of the City of Mountlake Terrace to comply with NPDES II
requirements. Actions and efforts are in place to continue this work. Compliance with
TMDL requirements for phosphorous will also continue in part through NPDES II efforts
and will focus on efforts related to specific lake nutrient issues.
Lake Ballinger\McAleer Creek Watershed Forum
Although the 2009 Lake Ballinger/McAleer Creek Watershed Forum Strategic
Action Plan and subsequent CIP development focused primarily on water quantity
issues, several water quality issues were mentioned and have been discussed. To date,
no specific water quality actions have taken place as a result of Forum activities in the
upper Lake Ballinger Watershed.
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Lake Ballinger Park
Perhaps the most significant opportunity in the watershed to reduce the inflow of
sediment, along with suspended and dissolved pollutants is at Lake Ballinger Park on
the north end of the lake. This site operated as a City-owned golf course until the fall of
2012. Council declared the site a City park in January 2013. Preliminary study suggests
that the Hall Creek channel could be reconfigured to meander through the former golf
course site. During high flow periods the creek regularly overflows existing banks and
finds multiple flow paths to the lake partly through existing ponds installed in 1999.
Associated wetland restoration and enhancement within the meander area could
significantly reduce sediment and nutrient input into Lake Ballinger from Hall Creek
runoff. As part of a Master Site Plan to be developed in 2015, it is anticipated that a
portion of the site could be designated as flood plain to allow for meandering of the
creek throughout the low lying portions of the site.

Lake Ballinger Park - November 20, 2012 storm event
Other State and Regional Actions
At the State Legislative level there have been three recent actions that will help
to improve water quality in Puget Sound and all over the state. Senate Bill 6557 passed
in 2010 will reduce the allowable amount of copper in brake shoes. Although the full
reduction is phased and will not be in full effect until 2021, this is a positive step. House
Bill 1721 passed in 2011 banned the use of coal tar in asphalt sealants. Although not a
widely used additive to sealants in the western part of the country, this ban prevents
accidental or unintentional uses. Also in 2011, House Bill 1489 eliminated the use of
phosphorous in lawn and garden fertilizers. The full ban took effect on January 1, 2013.
Other promising action is taking place at the regional level in Puget Sound with a
new Ecology program to quantify and identify urban pollutant sources. Monitoring is
required through the NPDES Phase II permit process. Mountlake Terrace joined the
program in 2014 and will participate through the current permit period ending in 2018.
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Fish Consumption
Another water quality concern at Lake Ballinger is the effect of pollutants on fish
and aquatic invertebrates. In 2006, Ecology conducted a fish tissue study at 14 lakes
across the state including Lake Ballinger. Not surprisingly, the highest levels of
contamination were found in the four most urban lakes sampled with Lake Ballinger in
that group. Fish in the lake had levels of two contaminant groups that exceeded levels
set by the National Toxic Rule. These levels are designed to minimize the risk of
adverse effects occurring to humans from exposure to toxic substances from drinking
water or from contaminated fish or shellfish from surface waters.
Polychlorinated biphenyls (PCB’s) and polychlorinated dibenzo-p-dioxins and
furans (PCDD/Fs) were both detected at levels in the lake that exceed national and
state standards. PCB’s have been historically used in electrical equipment as a cooling
medium and in inks, paints and plastics. Although banned in the United States in 1979,
PCB’s are very stable and have a high affinity for sediments and animal fats, both of
which are present at Lake Ballinger. PCDD/Fs are the products of burning (household
trash, forest fires, waste incineration) both intentional and unintentional. PCDD/Fs are
also used in the paper production process and in chemical and pesticide manufacturing.
Current EPA action is now focused on the requirement for Washington State to
redefine these standards. This work has resulted in much discussion at the state and
local level. Six major articles since April 2014 have appeared in the Everett Herald
alone on the setting of these new standards. Large businesses and major unions in the
state have engaged the Governor on this issue and he is suggesting middle ground that
both reduces pollution impacts and keeps compliance costs to a minimum. The debate
will continue into the fall of 2014 as a Preliminary Draft Rule is developed.
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Summary
Water quality concerns first came to light at Lake Ballinger in the early 1970’s
with repeated algae blooms. Several studies pointed to the increasing urbanization of
the watershed. Water quantity concerns due to a number of high water events at Lake
Ballinger and Hall Creek in the 1990’s and into the 2000’s continue to be an issue.
The fact that multiple jurisdictions are located within the watershed boundary,
coupled with Lake Ballinger having perhaps the largest highly urbanized watershed of
lakes in the Snohomish County lowlands make stormwater issues difficult to address.
Efforts at regional cooperation began in 2008 with the formation of the Lake
Ballinger/McAleer Creek Forum consisting of all six governmental entities in the greater
watershed, but to date only three; Edmonds, Lake Forest Park and Mountlake Terrace
have continued to meet on a regular basis.
Developmental pressure on habitat within the watershed has changed the
species mix of fish, birds and other wildlife to favor those that can adapt to an urban
lifestyle. Canada geese are no longer migratory in the area and the lake has a resident
population. Lake Ballinger is currently stocked with rainbow trout by the Washington
State Department of Fish and Wildlife. The lake has a non-native population of bass and
perch along with native cutthroat trout. No wild Chinook or Coho salmon have been
documented in recent memory. Species makeup in both the lake and the greater
watershed area is moving to a mix that can better tolerate the environment that has
transformed from old growth forest to an urban and developed state.
Developmental changes have exacerbated water quality issues as well as water
quantity and flow issues within the upper watershed. Concentration levels for several
pollutants in the lake sediment, in the water column and within fish tissue have risen to
levels of concern and have been the focus of regulatory efforts at the state level for
control and reduction. The installation of impervious surfaces over much of the
watershed has led to more runoff reaching Hall Creek and Lake Ballinger at greater
volumes and more rapidly than in the past.
Water quality project actions have included the Lake Ballinger Restoration
Project in the early 1980’s, and an alum treatment project in 1990. Water quantity and
flow projects include a culvert removal project on Hall Creek in 2011, and the McAleer
Creek Culvert Project completed in the fall of 2014. The culvert projects should result in
some relief from high lake and creek levels during storm events. The formation and
dedication of a city park on the north end of the lake at the site of a former golf course
may lead to the implementation of a large-scale restoration project that will enhance and
expand existing wetlands and allow Hall Creek to meander through the area for
improved water quality before discharge into the lake.
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Lake Ballinger is still compromised from a water quality standpoint but some
stabilization of nutrient levels over the past 20 years has occurred. The trophic state of
the lake can now be characterized as Mesoeutrophic rather than Eutrophic and is
moving in a positive direction. Lower nutrient levels and clearer water are good
indicators of relief from persistent algae blooms. Ongoing educational efforts, site
inspection efforts, diligence on construction sites and prevention efforts aimed at illicit
discharge and improved construction methods will be needed into the foreseeable
future. State and regional regulatory actions are in place to support and encourage
actions at the local level. The City of Mountlake Terrace should continue to build on the
body of watershed restoration work that has begun to yield positive change to water
quality and water quantity issues in the Lake Ballinger basin.

Aerial view of Lake Ballinger looking southeast from near the intersection of 228th St.
SW and State Route 99
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Recommendations and Future Directions
Many of the recommendations in the 1992 plan involve water quality monitoring.
Several of the recommendations that have been implemented include:






Monthly lake sampling
Stormwater Comprehensive plan development and update
Update of ordinances related to water quality
Develop a stormwater facility inspection and maintenance program
Conduct public education efforts

The following recommendations are included in this state of the lake report:
Water Quality
The most important recent development for water quality is the potential to utilize
the new Ballinger Park site for wetland and streambank riparian restoration to improve
water quality in Hall Creek before it reaches the lake. Past project efforts have focused
on removing or dealing with pollutants after they have reached the lake. Preventing
pollutants from entering the lake by allowing them to settle out in a restored wetland
environment also addresses the difficulty of controlling non-point source pollutants such
as lawn or landscape fertilizer runoff and road way contaminants within the upper
watershed.
Other recommended actions:





Install water quality retrofit structures at outfalls to Hall Creek for storm flow
coming from the public right of way
Continue efforts to control sediment runoff and pollutant input to the lake through
public education, natural yard care seminars, due diligence at construction sites,
and better Public Works maintenance practices
Contribute to Ecology-managed regional efforts to identify and quantify pollutants
and pollutant sources

Water Quantity
Management of stormwater runoff and the associated effect on Hall Creek and
Lake Ballinger is a much more difficult and problematic than water quality enhancement.
In Mountlake Terrace alone there are 52 acres of undetained right of way tributary to
Lake Ballinger. At current costs for detention, an estimated 7 to 10 million dollars would
be needed to construct detention facilities that meet current standards. The Mountlake
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Terrace portion of the watershed is less than 25% of the tributary area, suggesting that
an additional 30 to 40 million dollars would perhaps be necessary to minimize water
levels in Hall Creek and Lake Ballinger during major storm events. The total cost for
detaining stormwater runoff in the watershed within engineered structures clearly
represents the difficulty of mitigating stormwater runoff. Over the long term as sites
redevelop, Low Impact Development (LID) may begin to make a difference in overall
flow levels as individual properties deal with stormwater runoff on their own sites.
Other recommended efforts to reduce the impact of stormwater runoff in Hall
Creek and Lake Ballinger include:










Adopt the use of pervious concrete and asphalt for new and redeveloped
sidewalks, driveways and parking lots
Encourage the use of LID principles with current development projects until such
time use is required by the NPDES II permit in January 2017
Remove the in-stream sedimentation weir at 228th St. SW and Hall Creek to
reduce high water level in Hall Creek
Consider lowering the weir elevation at the in-stream sedimentation pond north of
220th St. SW to reduce the backwater impact of Hall Creek on the 216th St. SW
creek crossing adjacent to the Premera Blue Cross Campus
Consider flood proofing of structures on Hall Creek and Lake Ballinger that are
regularly flooded
Consider purchase of properties that undergo repetitive flooding as they come on
the open real estate market
Encourage the use of LID principals for retrofit and redevelopment projects at
existing sites
Elevate existing roadways that are impacted by high water levels in Hall Creek or
increase flood capacity at these sites with larger culverts or bridges
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