

















» Control excessive aquatic plant growth that interferes with swimming, fishing, and boating.
Maintain aquatic plants at moderate levels to allow a balance of human, fish, and wildlife
uses in Lake Ketchum.

These broadly stated objectives have been restated in a more quantitative and scientific format
below. Water quality objectives are quantified in this way so that the success of lake and
watershed restoration activities can be monitored and verified following implementation.

Water quality objectives for Lake Ketchum are based on the scientific barometers of Carlson (1977)
and on the predicted water quality results of the recommended restoration alternative. The
objectives for average summer total phosphorus, algal levels (as measured by chlorophyll a) and
water clarity (Secchi depths) are 30 pg/l, 6.4 pg/l, and 2 meters, respectively. The lake restoration
strategy is based on phosphorus control. These levels would mean significantly improved water
quality with less algal blooms and duckweed growth. The existing summer lake total phosphorus
concentration is 434 ug/l; therefore, over a 90 percent reduction in phosphorus loading is needed to
meet the phosphorus objective of 30 ug/l. This is an ambitious objective that can only be achieved
if each recommended technique is as successful as predicted in reducing phosphorus loading.

Recommended Lake Restoration Alternative

Lake restoration alternatives should focus on restoration techniques that have the greatest
potential for reducing phosphorus from the two major sources (agricultural runoff and lake bottom
sediments). The evaluation conducted for this study indicates that to achieve lake water quality
objectives, the recommended restoration alternative will need to include a combination of
watershed and in-lake restoration measures. In view of the relatively long history of poor water
quality conditions at Lake Ketchum, members of the Ketchum Shores Improvement Club
Association are eager to take action and are in favor of implementing a restoration alternative that
implements both watershed and in-lake restoration measures concurrently.

The recommended restoration alternative includes these watershed and in-lake techniques:

1. Farmland Soil Amendment

This innovative agricultural best management practice would involve application of alum and
lime or calcium carbonate on the farmland south of 308th Street NW, in Subbasins 6 and 8
(Figure ES-2). (High phosphorus concentrations [between 7,000 to 13,600 pg/l] in agricultural
runoff are attributed to chicken and dairy cow manure that has been applied intensively in
Subbasins 6 and 8 in recent years). Recent research indicates that a combination of these
chemicals can be effective in retaining nutrients (phosphorus and nitrogen) in the soil and
reducing the amounts lost in watershed runoff. At rates of application used to date in this
research, nutrient runoff concentrations were reduced by 63 to 87 percent. Cost-effectiveness
may be enhanced if uncontaminated alum sludge can be obtained from a nearby water treatment
plant at an even lower cost than commercially supplied alum. While this approach seems to hold
considerable promise, longevity of treatment will need to be determined. This will be addressed
as part of the performance evaluation monitoring.
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2. Wetland Treatment

A 12-acre wetland in Subbasin 6 (Figure ES-2) immediately downstream of the farm is suspected
as a possible source of high phosphorus concentrations in the future. Even if agricultural
phosphorus sources are effectively controlled, high phosphorus concentrations in the wetland
could be flushed into the lake during periods of high runoff. Therefore, a separate phosphorus
control program using aluminum sulfate and sodium aluminate is recommended for the wetland.
Since alum has not been used in such an application elsewhere, this proposed use is
experimental. Because of thick wetland forest and shrub communities, which should not be
disturbed, the alum slurry would be manually sprayed onto the floor of the wetland. This
treatment may be relatively short-lived due to the rapid flushing rate of the wetland, the shallow
water depths in the wetland, and the high rate of leaf litter deposition in the wetland. However,
combined with the farmland soil amendment, the wetland treatment is intended to enhance the
effectiveness of the overall restoration plan.

3. Watershed Best Management Practices (BMPs)

A variety of watershed BMPs should be implemented to improve future watershed stewardship
including:

e Public education and involvement

e Homeowner BMPs

¢ Preservation of existing wetlands

e Stormwater treatment for new development

e Roadside ditch protection for phosphorus control

e Other related BMPs

4. Alum Treatment In-Lake

Whole-lake alum treatment is considered the most cost-effective means to reduce internal
phosphorus loads in Lake Ketchum. Alum is a chemical commonly used to treat drinking water
throughout the United States, and also has been used to control internal phosphorus in a number
of U.S. lakes over the past 20 years. A single treatment can produce internal load reductions of
up to 95 percent and can last for ten years or more. However, to be effective, watershed controls
and inflow diversion must implemented concurrently. Otherwise, continued watershed loading
could totally override potential internal control benefits or dramatically reduce the longevity of
alum treatment. Environmental consequences are considered insignificant as long as the
chemical is properly applied.
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5. Inflow Diversion

The concept for this restoration element would be to construct a pipeline from the main inlet to
the lake (Inlet 1), which drains the high-phosphorus agricultural lands, to the outlet of the lake.
Essentially, all the runoff from Subbasins 6 and 8 would then completely bypass Lake Ketchum. It
is recommended that this technique be implemented in combination with farmland soil
amendment, wetland treatment, and watershed BMPs since the benefit of farmland soil
amendment, wetland treatment, and watershed BMPs may not provide the watershed load
reductions necessary to achieve lake water quality goals in combination with whole-lake alum
treatment.

6. Aquatic Plant Control

Aquatic plant control has been a serious problem in the past. Therefore, a contingency aquatic
plant control program is proposed in the event that post-restoration water quality improvements
result in enhanced water clarity and increased density or area of growth of aquatic plants.
Possible control techniques include:

1. Volunteer pulling/raking/composting
Installation of bottom screening materials
Addition of plant-eating grass carp
Mechanical harvesting and

Herbicides
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7. Performance Monitoring

To determine whether the recommended restoration techniques are successful, performance
evaluation monitoring should be conducted. Performance monitoring would primarily involve
water quality sampling of the lake, groundwater wells, and the main inlet to Lake Ketchum.
Performance monitoring is normally required for all grant funded restoration programs.

Predicted Water Quality Benefits of Implementing Controls

The predicted response of Lake Ketchum to implementing the recommended elements of the
restoration alternative is listed in Table ES-1. The lowest in-lake phosphorus concentrations are
predicted with the implementation of farmland soil amendment and wetland treatment in
combination with diversion of the main inlet and a whole-lake alum treatment. Slightly higher in-
lake phosphorus concentrations are predicted without the diversion of the main inlet.
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Table ES-1
Predicted Phosphorus Loading to Lake Ketchum and Phosphorus
Concentrations of the Selected Restoration Alternative

Phosphorus Annual
Load From Average Summer
Total Agricultural In-lake Average In-lake
Phosphorus Runoff! Phosphorus  Phosphorus?
Alternative (kg/yr) (kg/yr) (ug/l) (ug/h
Recommended Alternative
Farmland Soil Amendment, 65-123 0-19 22-29 29-32
Alum Treatment and
Diversion3
Other Alternatives Considered
No Action 513 194 668 389
Farmland Soil Amendment 85-181 19-78 27-45 30-35

and Alum Treatment3

1. Subbasins 6 and 8.

2. June through September.

3. Includes wetland treatment, watershed BMPs, and aquatic plant control. Assumes the following percent effectiveness:
farmland soil amendment (60 to 90%); alum treatment (80 to 94%);and inflow diversion (75 to 100%).

Note: The amount of phosphorus load reduced by aquatic plant control, wetland treatment, and watershed BMPs was not included

because these restoration techniques focus on the elements which contribute a relatively small portion of the phosphorus load to

the lake and there is less certainty that these techniques would be as effective in controlling phosphorus loads from these sources.

Wetland treatment is experimental and would enhance the effectiveness of the alternatives, but not beyond the ranges shown.

RECOMMENDED RESTORATION PLAN

Table ES-2 provides a summary of the recommended lake restoration plan, including lake and
watershed restoration techniques, estimated costs, and responsibilities.

Funding Strategy

The recommended restoration plan is an aggressive program that will stretch the funding
capabilities of Snohomish County and the citizens at Lake Ketchum. To implement this lake
restoration plan, a combination of watershed resident funding, County funds, State grant funds,
and farm owner investments will be needed. Watershed resident and County funds will be
targeted toward watershed BMPs, the lake alum treatment, aquatic plant control, performance
monitoring, park development/maintenance, and administration. State grant and loan funds will
be targeted for each element of the restoration plan except for aquatic plant control and park
development/maintenance. The farmland soil amendment, wetland treatment, and inflow
diversion should be funded by Ecology in conjunction with the farm owner or other outside
funding sources as part of an on-going water quality enforcement action.
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Table ES-2
Summary of Recommended Lake and Watershed Restoration Elements

Estimated Estimated Implementing
Restoration Element 5-Year Cost Annual Cost Organization
1. Farmland Soil Amendment $55,000 $11,000 Snohomish County/DOE?
2. Wetland Treatment $45,000 $9,000 Snohomish County/DOE2
3. Watershed BMPs! $45,000 $9,000 Snohomish County/KSIC3
4. Whole-lake Alum Treatment $130,000 $26,000 Snohomish County
5. Inflow Diversion $320,000 $64,000 Snohomish County/DOE2
6. Aquatic Plant Control $50,000 $10,000 Snohomish County/KSIC3
7. Performance Monitoring $120,000 $24,000 Snohomish County
8. Administration $80,000 $16,000 Snohomish County
9. Park Development/ $50,000 $10,000 Snohomish County/KSIC3
Maintenance?
Total $895,000 $179,000
1. includes public involvement and education for 5 years plus conservation easements for wetlands.
2.  Washington State Department of Ecology.
3. Ketchum Shores Improvement Club.
4. Development of a park on the lake (about $35,000) and on-going park maintenance ($3,000/year) will be required

if state grant funds are received for implementation of the restoration plan.

Watershed Resident Funding

Lakeshore residents have historically funded lake-related work through collection of dues from the
members of the Ketchum Shores Improvement Club or through shorefront property assessments
under RCW 90.24. They have been able to generate up to $10,000 per year with these programs.
However, at the present time, there are a substantial number of retired residents who can no
longer assume these costs. In addition, there may be some restrictions on the use of funds
collected under RCW 90.24. For example, park development and maintenance are probably
ineligible uses for these funds. Also, there may be a need to go back to Superior Court for
authorization, if the proposed uses are substantially different than the uses specified under the
original authorization.

Another option available for generating local matching funds would be to form a Lake
Management District (LMD). The LMDs are special districts authorized under RCW 36.61 and
35.21.403. The law requires that the nature of improvements be specified along with their cost
and that some reasonable procedure be developed to assess costs to individual property owners
within LMD boundaries. Boundaries would be determined cooperatively between Snohomish
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County and citizens of the area. The LMD could collect fees for specified uses for a period of up
to 10 years. Prior to approval, a public hearing must be held to provide opportunity to discuss
the purpose, boundaries, cost, method of assessment, and benefits of the LMD, and a majority of
affected property owners must subsequently vote in favor of the LMD formation. Drawbacks of
this option are that the LMD process is long (12 to 18 months) and somewhat costly.

Snohomish County Surface Water Utility

Another source for funding a portion of the recommended restoration plan is Snohomish County
Surface Water utility fees. Existing fees have been contributing about $15,000 to $20,000 per
year as matching funds for the Phase | grant. A similar level of funding may be available for
implementing the restoration plan. One method for raising additional Surface Water utility funds
would be to establish a surcharge on top of the current fees to be paid by all developed
properties in the watershed. The surcharge would be for a specified length of time and would be
collected in the normal manner with regular property taxes. While not requiring a formal vote,
this option would only be chosen if supported by residents of the Lake Ketchum watershed.

Ecology/EPA 319 Nonpoint Source Grant

Phase Il Lake Restoration projects, which would include many elements of the recommended
alternative (farmland soil amendment, wetland treatment, other watershed BMPs, inflow
diversion, and whole-lake alum treatment), have recently been authorized under Ecology
guidelines for 319 funds. Preliminary discussions with Ecology staff indicate that 75 percent grant
funding may be available for all lake restoration elements. The next cycle to apply for funding
will extend from January 2, 1997, through the end of February 1997.

Ecology Centennial Clean Water Grants or Loans

Another source of grant or loan funds is the Centennial Clean Water Program. This program may
provide up to 75 percent funding (in the case of grants) or more for Phase Il implementation
projects. The application process is combined with the EPA 319 grant process. The current
application period closes February 28, 1997.

Farm Owner

The financial capabilities of the farm owner are unknown. However, agricultural runoff, affected
by the former dairy farm, is contributing a large percentage of the nutrient pollution to Lake
Ketchum. Therefore, Ecology should work with the farm owner and together address the costs of
the farmland soil amendment, wetland treatment, and inflow diversion. Some of these costs
could include donated labor and equipment. These restoration measures are specifically
designed to control nutrient and bacteria loading from the farm, which currently violate state
water quality standards. Without these agricultural controls, the proposed lake restoration plan
will not be effective.
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Ecology Aquatic Plant Control Grant Program

This grant program gives preference to projects involved in eradication of plants on the state list of
noxious weeds. However, control of other aquatic plants may also be eligible.

Roles and Responsibilities

Snohomish County should take the lead in preparing grant applications, coordinating with Ecology,
and managing the implementation of farmland soil amendment, wetland treatment, alum treatment
in-lake, inflow diversion, and performance monitoring. Ecology should coordinate with the County
and farm owner in implementing the farmland soil amendment, wetland treatment, and inflow
diversion. The County also should continue to maintain close coordination with the Ketchum Shores
Improvement Club for all restoration elements. The watershed citizens, through the Ketchum Shores
Improvement Club, should have primary responsibility for implementing watershed BMPs and aquatic
plant control.

Implementation Schedule

Implementation Action Items Starting Date Completion Date
Grant Applications/Negotiations February 1997 November 1997
Supplemental Monitoring, Design November 1997 May 1998
Environmental Review and Permits November 1997 May 1998

Restoration Plan Implementation:

Farmland Soil Amendment July 1998 October 1998
Wetland Treatment July 1998 October 1998
Watershed BMPs July 1998 Ongoing
Alum Treatment In-lake July 1998 October 1998
Inflow Diversion July 1998 October 1998
Aquatic Plant Control July 1997 Ongoing as needed
Performance Evaluation Monitoring July 1998 November 2003
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