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SUMMARY

Lake Ballinger suffers from a history of pollution related to urbanization
and poor land development practices in the basin. The resultant overabundance
of phosphorus, causing nuisance algal blooms, together with sediment and
bacterial contamination has discouraged recreational use of the lake. Public
interest in lake restoration prompted the Lake Ballinger Rehabilitation Study
to develop and evaluate alternative restoration plans and recommend one for
implementation.

Lake Ballinger is located in south Snohomish County between Highway 99 and
the freeway (I-5). Its drainage basin encompasses sections of the Cities of
Mountlake Terrace, Edmonds and Lynnwood, as well as sections of King and
Snohomish Counties. Projected population growth for this area is 17 percent by
the year 1990,

There are 56 acres of public land with frontage on Lake Ballinger, which
currently includes a golf course/park facility, a boat launch and a natural
area (island). By 1978 another boat launch will be added. The State
Department of Game annually stocks Lake Ballinger with 8- to 10-inch rainbow
trout and fishing participation is estimated at about 2,000 man-days per year.
Recreational use of the lake is currently water-quality limited.

Based on background water quality data prbvided by Metro and the
University of Washington, the identified problems of phosphorus, sediment and
bacterial contamination as well as other pollutants were shown to derive
primarily from external sources associated with land development practices and
urban drainage in the basin, although lake sediments were also shown to be a
significant internal contribution of phosphorus.

Several alternatives were examined to addresF the internal and external
sources of contaminants and evaluated on the basis of expected 1lake
improvement, duration of impact, probability of success, other environmental
impacts, costs, and feasibility of implementation. Some of the alternatives
considered included land development controls, urban drainage controls,
elimination of on-site sewage disposal, lake dredging, lake flushing, lake
aeration, chemical treatment, hypolimnetic discharge, stormwater diversion,
stormwater treatment and marsh development.

The recommended plan consists of pollutant source and system controls.

Source controls include the adoption of Clearing/Grading and Urban Drainage




Ordinances by all jurisdictions within the basin, and the elimination of on-
site sewage disposal along Hall Creek. System controls include some stream
restoration on Hall Creek, the diversion to the hypolimnion of the Hall Creek
inflow, and siphon discharge of the hypolimnion to McAleer Creek. In order to
operate the siphon, a new control weir and some hydraulic modifications are
required on McAleer Creek between the lake and I-5. This plan will achieve a
reduction in the internal and external phosphorus loading to the lake. 1In
addition, the hypoliminion will remain oxygenated throughout the summer. To
control the external inputs of sediment, two sedimentation basins are provided
on Hall Creek.

The costs to rehabilitate Hall Creek, construct the sedimentation basins
‘and inflow diversion, and the Lake Ballinger discharge siphon are estimated to
be approximately $845,000. The annual operation and maintenance (0 & M) costs
are estimated at $7,000.

Significant adverse environmental impacts of the recommended system plan
include the potential weakening of the lake thermocline, and an increase in the
summer phosphorus concentrations in McAleer Creek. The potential thermocline
weakening problem will be mitigated by the provision of a follow-up monitoring
program to fine-tune the system for optimum effect. Some increased plant
growth probably will occur in McAleer due to the increased phosphorus
concentrations; but this is not expected to adversely affect the McAleer salmon
run because the increased phosphorus levels are more than 50 percent below the
EPA phosphorus criteria for streams, and what effects do occur are expected to
be attenuated by the time McAleer reaches the freeway. Salmon are not able to
traverse the stream beyond this point. Since Hall Creek does not support a
fishery, the weir at its outlet will not block spawning grounds. The
modifications to McAleer Creek will not conflict with its use as a salmon
spawning ground and will allow better lake level control to reduce flooding
around the lake shore. -

The plan will beneficially impact the lake fishery because the cooler
waters of the hypolimnion will now be oxygenated and, therefore, habitable for
all types of fish and fish food organisms. The enhanced fishery along with a
general overall improvement in water quality should encourage increased
recreational use of Lake Ballinger.

Implementation of the recommended plan requires the adoption of an

interlocal agreement by the local jurisdictions to provide funding to match EPA

ii




and DOE grant monies, funding for continuing O & M costs, and an administrative
framework to operate the system. The local share of construction costs is 10
percent or about $84,500. Plan implementation also depends on all local
jurisdictions adopting Urban Drainage and Clearing/Grading Ordinances with
appropriate enforcement procedures. Without such source controls little

improvement of a lasting nature can be achieved.
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CHAPTER 1
INTRODUCTION

Lake Ballinger suffers from a history of pollution related to urbanization
and poor land development practices in the basin. The resultant overabundance
of phosphorus, causing nuisance algal blooms, together with sediment and
bacterial contamination, has discouraged recreational use of the lake.

The fate of urban lakes has received substantial attention in recent years
as a result of their rapid deterioration, coupled with an increasing public
demand for this resource. Eutrophication, accelerated by man's activities, has
caused nuisance algal blooms, degraded water quality, deteriorated fisheries,
and decreased recreational utilization in many lakes throughout the nation.

The Federal Water Pollution Control Act as amended in 1972 (PL 92-500)
provides funding for lake restoration administered b& the Environmental
Protection Agency (EPA), as part of its total approach to water pollution
abatement. The State of Washington, under Referendum 26, sets aside monies for
the restoration of Washington lakes administered by the Department of Ecology
(DOE), which can be used in conjunction with Federal funding.

The citizens of the State of Washington have traditionally been concerned
about the water quality of their lakes which are viewed as a great resource.
When Lake Ballinger was rated second in the State for poor relative water
quality in 1974, the local jurisdictions availed themselves of the DOE funding
and initiated the first phase of a lake restoration,program. The Municipality
of Metropolitan Seattle (Metro) and the University of Washington collected and
analyzed one and one half years of water quality data and studied possible
alternative approaches to restoration on Lake Ballinger. This study, as well
as others, indicated nonpoint sources of nutrient and sediment pollution as a
result of land use practices and urban runoff throughout the drainage basin to
be the major cause of lake degradation. Based on this data, the firm of Kramer,
Chin and Mayo provided the detailed alternative development’;;d evaluation in
coordination with Metro, the University of Washington and the local
jurisdictions, and selected a recommended rehabilitation plan. The plan

development and selection process is the subject of this report.
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1. STUDY PURPOSE AND SCOPE

It is the purpose of this study to provide a recommended plan for the

restoration of Lake Ballinger. The scope of the study includes:

o the development and evaluation of alternative rehabilitative
techniques based on data and suggested restorative approaches
provided by the Metro/University Study, future growth trends in the
area, and costs;

o the selection of a recommended restoration alternative based on
expected long-term/short-term effects on water quality, other
environmental concerns, public recreation enhancement, and costs;

o the development of an implementation plan with the identification of

funding sources.

A separate report by Kramer, Chin and Mayo includes the Environmental

Impact Statement for the recommended plan.
2. PLANNING AREA DESCRIPTION

Lake Ballinger is located in south Snohomish County between Highway 99 and
the freeway (I-5). 1Its drainage basin of five square miles, shown in Figure
1.1, encompasses sections of the Cities of Mountlake Terrace, Edmonds, and
Lynnwood, as well as sections of King and Shohomish Counties. The lake shore
itself falls under three jurisdictions (Mountlake Terrace, Edmonds, Snohomish
County). Drainage from Lake Ballinger is by McAleer Creek to the southeast
through the City of Lake Forest Park to Lake Washington.

The drainage basin has been developing at a rapid pace over the past
decade, and this trend is expected to continue in the near future. A dis-
cussion of historical development in the basin in given in the Metro/University
report.(l) Approximately 88 percent of the basin is developed and 12 percent
vacant. Its present level of development includes 5l-percent low-density
housing, 5-percent medium-density housing, 17-percent commercial and
industrial enterprises, l5-percent parks and community facilities, and 12-
percent open space. D Land development within the basin has caused water

quality problems in Lake Ballinger and Hall Creek, its major inflow.
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The lake itself has a surface area of 41 ha (approximately 100 acres) and
a volume of 1.85 x 10%m> (about 490 million gallons) maximum depth is 10.7 m
(about 35 feet) and mean depth is 4.54 m (about 15 feet). The thermocline depth
varies each year depending on spring weather; however, the range over the past
two years has been 5 to 7 m (about 16 to 23 feet). The hypolimnion is anoxic
from July through October (until fall overturn). More background information

1)

on the lake and the basin is presented in the Metro/ University report.
3. PLANNING PARTICIPATION AND COORDINATION

Water quality studies on Lake Ballinger and its drainage basin by various
agencies since the early 1970's identified some specific problems in the lake,
such as nuisance algal blooms, low dissolved oxygen concentrations, poor water
clarity, excessive sedimentation, and bacterial contamination. Public concern
about improving the quality of Lake Ballinger resulted in an interlocal
agreement among Mountlake Terrace, Edmonds, Snohomish County, and Metro to
develop a program to rehabilitate the lake. This is defined under the State
Lake Restoration Program as a Phase I, Restoration Analysis. Fifty-percent
matching funding for the Phase I study was granted by the State Department of
Ecology.

The first task of the Phase I study was initiated July 1, 1975, by Metro
and the University of Washington, as a subcontractor to Metro, to determine the
trophic state, calculate the nutrient balance, identify external sources of
pollutants, and develop restoration recommendations for Lake Ballinger and its
drainage basin. This task culminated in a joint report by Metro and the
University of Washington entitled: '"Water Quality Problems and Alternatives
for the Restoration of Lake Ballinger," June, 1977.

In January, 1977, the City of Mountlake Terrace, acting in conjunction
with the other members of the interlocal agreement, contracted the firm of
Rramer, Chin and Mayo to carry out the remainder of the taskswéﬁecified in the

Grant Agreement with the Department of Ecology.
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CHAPTER 2
RELATED PROGRAMS AND STUDIES

1. LAND USE AND PROJECTED GROWTH

Figure 2.1 shows existing land use in the basin as compiled by Snohomish
County from a recent EROS photo for computer modelling use(l). The EROS photo
as interpreted, utilized the 1968 Snohomish County land use survey categories.
In general, the present land area in the basin includes 5l-percent low-density
housing, 5-percent medium-density housing, 17-percent commercial and
industrial enterprises, l5-percent parks and community facilities, and 12-
percent open space. Future land use for the year 2000, shown in Figure 2.2, was
compiled from the Snohomish County 1965 comprehensive plan as modified by
future land use for the Cities of Mountlake Terrace, Edmonds, and Lynnwoéd.
Future land use for the included sections of King County was provided by
Snohomish County. The land use categories shown correspond to those of
Mountlake Terrace.

The compiled future land use plan for the basin is essentially a saturated
development plan which is expected to include 48-percent low-density
residential, 5-percent low-density apartment, lO-percent urban apartment, l4-
percent commercial, l18-percent parks and community facilities, and S5-percent
light industry. Table 2.1 summarizes existing and future land use in the Lake

Ballinger basin.

TABLE 2.1
EXISTING AND FUTURE LAND DEVELOPMENT IN THE
LAKE BALLINGER DRAINAGE BASIN

Existing Future
Acres % Acres %
Residential 1809 56 2035 — - 63
Commercial 484 15 452 14
Light Industrial 66 2 162 5.
Parks/Community Facilities 484 15 581 18
Undeveloped 387 12 0 _0
TOTAL 3230 100 3230 100

2.1




Snohomish County census tracts No. 509 and No. 510 closely approximate the

Lake Ballinger drainage basin. Table 2.2 summarizes the projected population

(2)

growth for those tracts to the year 1990. An increase of 17 percent is

projected, although a larger study covering this area suggests the growth rate

to approach 25 to 40 percent.(3)
TABLE 2.2
LAKE BALLINGER BASIN POPULATION FORECASTS
1976 1980 1990
#509* 2,377 2,430 2,646
#510% 2,716 2,816 3,303
Total 5,093 5,246 . 5,959

(*Census Tracts #509 and #510 closely approximate the drainage basin.)

SOURCE: Snohomish County Demographic Data
Snohomish County Planning Department
February, 1977

2. CURRENT AND FUTURE PLANS

Several plans by various agencies in the basin relate directly or

indirectly to water quality.
2.1 Federal 208 Areawide Waste Management Program

As stated in PL 92-500, any 208 Plan shall include a process to identify
and implement procedures to control agricultural, silvi-cultural and
construction-related sources of pollution, as well as any necessary wastewater
collection and urban stormwater runoff systems. Pursuant to these
requirements, areawide management planning was initiated by Snohomish County
Metropolitan Municipal Corporation (SNOMET) in portions of Snohomish and King
Counties, a designated 208 area, with these objectives.

The planning is still underway, but several products addressing drainage
problems are in the final stages. Although the Lake Ballinger drainage basin
was not a specific demonstration study area, it is covered by the general

drainage provisions for the whole planning area.
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