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Executive Summary 

In anticipation of the completion and implementation of the Water Body Recovery Plan for 
Lakes Hood and Spenard, Ted Stevens Anchorage International Airport (ANC) is 
proactively identifying issues that may arise as water quality in the lakes begins to improve. 
A major issue is the recently observed increase in aquatic vegetation accompanying an 
increase in water column transparency. As ANC implements new best management 
practices that reduce pollutant loading to the lakes, lake clarity has increased, giving rise to 
increased macrophyte densities. The exact mechanism driving the changes in water quality 
is not fully understood, but is actively being investigated. 

Excessive aquatic vegetation has begun to be a nuisance and could be a source of 
problematic operating conditions at Lakes Hood and Spenard. The main concern to ANC 
management is the safety issue that vegetation poses to float planes. ANC analyzed all 
potential control options, and created an integrated strategy considering cost, 
environmental issues, and effectiveness. The chosen strategy is scientifically sound, and 
addresses specific issues in the lakes. This strategy should also be easy to permit, because 
herbicides will not be used and the potential to disturb sediment are minimal. 

This aquatic vegetation management plan is the first step in mitigating and preventing 
aquatic vegetation problems and impairments in Lakes Hood and Spenard. The plan 
considers control methods that fit within three general categories: physical/mechanical, 
chemical, and biological. Each control method is evaluated based on its advantages, 
disadvantages, cost, long-term effects and impacts, and permitting requirements. The 
various control methods were assessed by ANC to determine the most appropriate for use 
in Lakes Hood and Spenard.  

Under the vegetation management approach selected, ANC is responsible for controlling 
vegetation outside of the slips in the open water, while individual slip owners take care of 
their own slips with ANC’s guidance. A variety of specific vegetation control methods are 
incorporated in this approach. Harvesters were selected as the primary method of 
controlling vegetation in the open water because they achieve the desired goal of reducing 
vegetation, yet they leave vegetation on the shoreline intact which helps protect against 
erosion. Additionally, harvesters cause minimal environmental concern, and would likely 
be the most attractive option to the public. For the summer of 2005, ANC plans to use the 
harvester owned by the Alaska Department of Transportation and Public Facilities that 
resides in Homer most of the year. Because ANC will be sharing the harvester with Homer 
during 2005, ANC maintains the use of a contracted harvester for no more than five days on 
an as-needed basis. ANC will work on ordering and procuring a new harvester for use 
starting in the summer of 2006.  

Individual slip owners will have the option of using weed rakes to maintain their float plane 
slips. Hand rakes are another environmentally sensitive and inexpensive vegetation control 
method that can be used by the owners on an as-needed basis. 
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SECTION 1 

Background and Water Body Description 

Anchorage is located in south-central Alaska at the head of Cook Inlet. It lies at 
approximately 61°13'N latitude, 149°53'W longitude (Section 28, T013N, R004W, Seward 
Meridian). The city encompasses 1,697 square miles of land and 264 square miles of water 
(Figure 1-1). 

Lakes Hood and Spenard are located on the northeastern part of the property of the Airport, 
which is situated on a bluff overlooking Turnagain Arm of the Cook Inlet, on Anchorage's 
western edge. The Airport encompasses 4,500 acres. The surface area of Lakes Hood and 
Spenard combined is 208 acres. The mean depth of the lakes is 7.9 feet, and the combined 
volume of the lakes is 1,686 acre-feet (HDR, 1997). 

1.1  History of Lakes Hood and Spenard 
Lakes Hood and Spenard were originally two separate bog lakes. By 1940, the land between 
the lakes was excavated to form a channel. Floatplane moorings were added during the 
1950s. A second channel was dredged in 1975, creating an island between the two channels, 
named Gull Island. Five smaller channels with additional moorings were also constructed, 
expanding the western edge of the water body.  

1.2  Multiple Uses and Functions of Lakes Hood and Spenard 
The primary use of the lakes is as a floatplane base for private and commercial aviation. 
Three runways are situated on the lakes to accommodate floatplane landing and takeoff 
operations. The first runs north-south on Lake Hood, the second runs east-west via the 
south connecting channel and into both lakes, and the third runs northwest-southeast on 
Lake Hood. The entire shoreline of Lake Hood and the east and south shoreline of Lake 
Spenard are leased to floatplane operators for mooring or parking aircraft, with 
approximately 500 floatplane slips. The average annual number of flight operations on the 
lakes between 1999 and 2003 was 46,866 (the Airport Planning, 2004). Operations occur 
year-round, except during freeze or thaw periods, when the ice conditions will not support 
aircraft. 

Additional land use near the water body includes recreation, single-family homes, multi-
family residential units, motels, office buildings, commercial air tour companies, aircraft 
support facilities, roadways, and taxiways.  

1.3  Aquatic Vegetation  
The general categories of aquatic plants that inhabit freshwater are characterized as follows:  

• Emergent macrophytes are plants that are rooted in the sediment and have stems 
submersed in water and plant tops extending into the air. Most emergent macrophytes 
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are perennials, meaning that the plant or part of the plant lives for more than one year. 
Emergent plants develop strong roots to withstand the wind and waves in the shallow 
water zone. Species can spread via seeds, expanding root systems, or expanding 
rhizome (underground stem) systems. Common emergent macrophytes include plants 
such as reeds (Phragmites spp.), bulrushes (Scirpus spp.), and cattails (Typha spp.). 
Emergent macrophytes generally reside in the upper littoral zone, part of the shoreline 
that lies between the highest and lowest seasonal water levels. This zone generally 
extends from the water's edge to a depth of three feet. 

• Free-floating macrophytes are plants that are not rooted in the sediment. These plants 
float on or just under the water surface with their roots dangling in the water. The plants 
rely on the nutrient supply in the water and can be controlled by decreasing the nutrient 
loading on the lakes. Plants in this group include duckweed (Lemna spp.), mosquito fern 
(Azolla caroliniana), water fern (Salvinia spp.), water hyacinth (Eichhornia crassipes), and 
frog's bit (Limnobium spongia). Waves and wind move free-floating plants about the 
water body. Often the plants accumulate in quiescent areas. The presence of free-floating 
macrophytes in Lakes Hood and Spenard has not been confirmed. 

• Floating-leaved macrophytes are plants that are rooted in the sediment and have leaves 
that float on the surface of the water. Floating-leaved plants spread via rhizomes. The 
floating leaves have a thick, waxy coating on top of the leaf, which can make the plant 
resilient to herbicides. These plants generally reside in the middle littoral zone, the part 
of the shoreline generally between three to nine feet deep, and generally in areas 
protected from wind and wave action. They can exist with leaves submersed for a 
considerable time. Common species that inhabit this area in Lakes Hood and Spenard 
include water lilies (Nymphaea spp.), spatterdock (Nuphar lutea ssp.), water shield 
(Brasenia spp.), and yellow pond lily (Nuphar spp.). 

• Submersed macrophytes grow completely under the water, rooted in the sediment, with 
the tops of the plant below or at the water surface. A wide range of species comprises 
this group of macrophytes. Some of the submerged macrophytes at the Airport provide 
erosion control benefits, and others, such as water milfoil, are a significant nuisance to 
lake users. Submersed plants are able to absorb nutrients from both the sediment and 
water, but generally absorb them from the sediments (Hoyer and Canfield, 1997). 
Species in this group are made up of approximately 95 percent water and put little 
energy into developing a strong root system. These plants generally spread by breaking 
off, predominantly after flowering. The drifting plant stems are able to root into the 
sediment and create a new plant. Submersed macrophytes reside in all depths within the 
photic zone (Wetzel, 1983), the area in which at least 1 percent of surface light intensity 
penetrates, allowing for photosynthesis to occur. The photic zone marks the lower limit 
of the lower littoral zone. Submersed plants can grow down to two to three times the 
Secchi depth if there is sediment present to support plant life (Hoyer and Canfield, 
1997). 

The above categories may occupy different regions of the lake. Emergent and floating-
leaved plants tend to be confined to the shoreline. Submersed plants can extend deeper and 
farther out in areas of open water, as long as there is sufficient light. Free-floating plants can 
potentially be anywhere on the lake, but wave action and wind can drive them to the shore.  
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Aquatic vegetation surveys were conducted in Lakes Hood and Spenard during the summer 
of 2004. A wide range of plant species are found in the lakes, including the following 
representative species: 

• Myrophyllum sibericum (northern milfoil) 

• Scirpus subterminalus (water bulrush) 

• Nuphar polysepala (spatterdock) 

• Potamogeton pectinatus (Sago pondweed) 

• Eleocharis parvula (small spikerush) 

• Eleocharis acicularis (needle spikerush) 

• Najas flexilis (bushy pondweed) 

• Potamogeton zosteriformis (flat-stemmed pondweed) 

• Myriophyllum Farwellii (Farwell’s milfoil) 

• Najas flexilis (bushy pondweed) 

• Zannichellia palustris (horned pondweed) 

• Potamogeton Richardsonii (clasping leaf pondweed) 

Spikerush, bulrush, pondweed, and milfoil were the most common plants observed. 
Spikerush and bulrush are not considered to be a nuisance; and therefore will not be 
targeted for control due to their ability to stabilize the shoreline, inhibit erosion, and uptake 
nutrients while they do not pose a safety hazard to floatplane operations.  Pondweed and 
milfoil tend to be more of a problem for floatplanes, and are the primary focus for removal 
and control. 

It was estimated in July 2004 that approximately 15 percent of the lake bottom was covered 
with vegetation (Serrano, 2004). The littoral zone (i.e., where sunlight penetrates to the 
sediment) is defined as three times the Secchi depth, or the area extending from the 
shoreline out to 5 feet deep. This depth represents approximately 15 percent of the bottom 
of the Lakes. However, Secchi readings at Lakes Hood and Spenard have been as deep as 10 
feet in the late summer, indicating that the littoral zone extends well beyond 5 feet. Two 
littoral depths, 5- and 10-feet deep, were considered in evaluating treatment schemes and 
represent approximate lower and upper limits, respectively, of treatment area requirements.  

1.4  Water Quality 
Water quality in Lakes Hood and Spenard has changed substantially over the past few 
decades. The lakes have been used as a floatplane base and receiving water for the Airport 
stormwater for many years. Prior to 1998, water quality had decreased over time due to 
pollutant loading from floatplane operations and aircraft and pavement deicing runoff from 
the Airport entering the lake each year. Lakes Hood and Spenard are 303(d) listed, as per the 
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federal Clean Water Act, for dissolved oxygen (DO). The cause for DO impairment is 
primarily oxygen-demanding deicing chemicals flushing into the lakes (CH2M HILL, 2004). 
Stormwater runoff from the Airport is also high in ammonia from the urea used for 
pavement deicing. This ammonia load has implications to both nutrient and ammonia 
toxicity. 

Since 1998, considerable progress has been made in diverting stormwater and improving 
deicing techniques. As the Airport continues to implement methods that reduce the 
ammonia nitrogen loading on the lakes, the presence of algae has decreased and water 
clarity has increased. Nitrogen concentrations are still high enough in the water column that 
Nitrogen:Phosphorus (N:P) ratios are indicative of phosphorus limitation, so the exact 
mechanism behind these changes is unclear. It is suspected that an imbalance in the food 
web has occurred, resulting in dramatic reductions in phytoplankton populations, and 
allowing aquatic vegetation to flourish with the increased water clarity. This subject is being 
actively investigated by the Airport. 

1.4.1  Recovery of Water Quality in Lakes Hood and Spenard and Resulting 
Implications 
As the Airport continues to reduce pollutant loadings entering the lakes, water quality will 
continue to improve. Figure 1-2 shows that as the seasonal urea usage decreased, the lake 
clarity, measured by Secchi depth, has increased. As water clarity increases, sediment that 
previously was light-limited can sustain plant growth, which leads to the increase in the 
extent of aquatic plants in the lakes. Another factor contributing to increased abundance of 
rooted macrophytes is the increased oxidation of the sediment. As oxidation increases, the 
sediment becomes more habitable for rooted aquatic vegetation to thrive.  

Excessive vegetation growth can negatively impact the water quality of the lakes. For 
example, if decaying vegetation is abundant, DO concentrations can be depressed. Also, 
death and decay of vegetation adds organic matter to the sediment, increasing sediment 
oxygen demand and, over the long term, decreasing water depth and increasing the extent 
of the littoral zone. In addition, dense growths of floating or matted vegetation inhibit 
oxygen exchange with the atmosphere, decreasing oxygenation of the water (Hoyer and 
Canfield, 1997). 

A positive impact of increased shoreline vegetation is the added erosion protection that it 
provides. In recent history, the Airport had been considering expensive measures to 
stabilize the shoreline against erosion in the slips. The root systems of the vegetation on and 
near the shoreline act as an anchor, holding the soil in place and reducing erosion. 

To estimate aquatic vegetation growth rate in the lakes during the 2005 sampling season, 
samplers are noting the density and location of aquatic vegetation in the vicinity of outfalls 
NPDA, NPDB, and NPDC and at in-lake sampling locations. Aerial photography, 
ultrasound imaging, and infrared photography are alternative methods that may be 
considered in the future to help determine the extent of aquatic vegetation growth 
throughout the lakes. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 1-2. HISTORICAL SECCHI VERSUS AIRCRAFT DEICING FLUID USAGE 1997-2003. 

Historical Secchi vs ADF Seasonal Usage
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SECTION 2 

Problem Statement 

Excessive aquatic vegetation could potentially cause a number of serious problems for users 
and managers of Lakes Hood and Spenard. The primary concern is maintaining safe float 
plane operations by minimizing the risks posed by aquatic vegetation. 

To address these problems, the Airport is seeking an integrated strategy for reducing the 
densities and extent of aquatic vegetation. The strategy must be scientifically sound, 
effective in addressing the specific issues in the lakes, permittable by regulatory authorities, 
and cost-effective. 
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SECTION 3 

Aquatic Plant Management Strategy 

Efforts continue to be made to reduce nutrient loading to the lakes. Aquatic vegetation is 
likely to become more of an issue as the lakes become clearer and light is able to penetrate 
deeper.  

The Airport intends to proactively manage aquatic vegetation to maintain aircraft safety in 
Lakes Hood and Spenard. The overarching goal is to provide slip owners, visiting pilots, 
and passengers who fly in and out of Lakes Hood and Spenard with a safe flying and 
maneuvering environment. The Airport aims to protect the natural environment and water 
quality of the lakes while providing safe passage when taxing, taking off, and landing. 

The strategies that the Airport employs to ensure that goals are met include: 

• Using the best science and information available to research options for vegetation 
control in Lakes Hood and Spenard 

• Selecting the most cost effective and overall best option or combination of options for 
success with aquatic vegetation control as a part of the Airport's Integrated Vegetation 
Control Plan (Plan) 

• Implementing the Plan for five years, with monitoring to evaluate effectiveness 

• Involving the community in the Plan as it is implemented  

• Reviewing and reporting on effectiveness, drawbacks, and cost of chosen actions 
annually and at end of five year period 

• Adjusting the Plan and management strategy, as needed, to achieve overall goals 
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SECTION 4 

Physical Aquatic Plant Control Techniques 

4.1  Introduction 
A variety of physical or mechanical methods for controlling the extent and density of 
aquatic vegetation are available. The methods include removal by hand, bottom barriers, 
mechanical harvesting, water level draw-down, rotovation, and dredging, as described 
below. 

4.2  Hand Pulling or Cutting 
4.2.1  Description of Technique 
Removal by hand can be accomplished using the following methods:  

• Hand pulling the vegetation by the roots—The entire plant, including leaves, stem, and 
root crown, is removed and disposed of away from the water body. Equipment that may 
be required in shallow water (less than three feet deep) includes a trowel, shovel, and 
long knife if the sediment is compacted or heavy. A boat may be required if the 
sediment is loose and flocculent. In deeper waters, divers may need to be equipped with 
scuba gear and a mesh bag to carry away the removed vegetation. 

• Cutting the vegetation—An alternative to hand pulling is cutting the vegetation, leaving 
the roots in place. This method involves standing along the shoreline or on a dock and 
using a V-shaped cutting tool attached to a long rope. The cutter is thrown into the 
water body, and as the cutter is retrieved through the water, a 48-inch swath is made 
through the vegetation. The cut weeds float to the surface and can be retrieved by a net 
if the wind is favorably blowing the weeds to shore, otherwise they have to be manually 
pulled from the water. The vegetation is disposed of away from the shoreline. 

• Raking the vegetation from the surface of the water body—The surface of the water is 
raked from the shoreline or dock to remove any detached, floating vegetation. By 
removing only detached vegetation, no plants are pulled out by the roots and the 
sediment is not disturbed. Rakes can be equipped with floats to facilitate use. Plants are 
raked to shore for disposal away from the water body. 

In under-ice conditions, the dry dead stems often supply oxygen for root respiration. By 
cutting off stems below the water surface before the lake freezes, the oxygen supplied to the 
plant is limited and can sometimes kill rhizomes. 

The method used determines whether or not permitting will be required. Methods that do 
not significantly stir bottom sediment into the water column will not require permitting. 
Pulling the vegetation out by the roots in a fashion that substantially disturbs bottom 
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sediment using any type of machine would have permitting ramifications from the U.S. 
Army Corps of Engineers (USACE) (Baij, 2005). 

4.2.2  Advantages and Disadvantages 
The advantages of all three methods of hand removal are that they require little capital 
investment, they are easy to use around docks, and they allow for selective removal of 
aquatic vegetation should that be desired. This method also removes the entire plant, 
minimizing the chance for re-growth. Raking and cutting do not disturb the bottom 
sediment, thereby eliminating the need for permitting. 

The disadvantages are that removal of aquatic vegetation by hand is labor-intensive, and 
aquatic vegetation may re-grow or colonize from plant fragments, requiring treatment to be 
repeated several times throughout the summer. Containing all plant fragments during the 
removal process is virtually impossible. Drifting fragments could cause the plants to 
colonize other areas of the water body. Aquatic vegetation with massive rhizomes, such as 
the water lily, is extremely difficult to remove by hand pulling. In addition, hand pulling 
disturbs the bottom sediments, which can entrain sediment in the water column. 

4.2.3  Cost 
The cost associated with aquatic vegetation removal by hand is directly related to the cost of 
labor. Costs will vary depending on whether contract divers and laborers or volunteers are 
used. Hiring students on summer break can minimize labor costs. Expenses can range from 
$500 to $2,400 per day for labor. The area covered each day will depend on plant density 
(Washington State Department of Ecology, 2004).  

4.2.4  Long-Term Effects and Impacts 
No method will entirely remove aquatic vegetation from the lakes. The rate of reduction and 
the timeframe to achieve a desirable level of aquatic vegetation is dependent upon several 
factors. These include, but are not necessarily limited to, the level of vegetation currently 
present, the rate of colonization by drifting plant fragments, nutrient loading, lake 
transparency, temperature, and severity of the previous winter. 

Hand raking and cutting reduces the impact of aquatic vegetation on lake users in critical 
near-shore areas, and would therefore be most applicable for short-term and small-scale 
control around docks and in areas of light infestation along the shoreline. 

4.2.5  Permit Requirements 
Although the Lakes are not directly in the Coastal Zone, a Coastal Project Questionnaire will 
be required by the Alaska Department of Natural Resources (ADNR) because Fish Creek 
Outlet connects Lakes Hood and Spenard to waterways in the Coastal Zone.  A blank 
Coastal Project Questionnaire form is located in Appendix C. 

Hand pulling would not require issuance of an ADEC Water Quality Variation (18 AAC 
70.200) or application for a Section 404 permit to the USACE due to the small scale of 
disturbance (Baij, 2005).  The Airport has been issued a letter of non-objection from the 
ADEC in the past when dredging slips, and it is anticipated the same would be issued for 
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this type of work. The Airport’s most recent letter of non-objection from ADEC for dredging 
purposes is shown in Appendix D. 

4.3.3  Bottom Barriers 
4.3.1  Description of Technique 
Bottom barriers are used to cover the sediment like a blanket, and reduce or block sunlight 
from vegetative habitat, thereby reducing or eliminating rooted vegetative growth. Bottom 
barriers are anchored to the bottom of the water body to counter buoyancy caused by 
gasses. Rotting vegetation can produce gasses and installation early in the growing season 
can reduce the amount of gas produced. Anchors can be made from rocks, blocks, or 
sandbags. Barrier material can be made of woven-synthetic, perforated, black Mylar, 
plastics, or burlap. One commercially available barrier is Texel, a heavy, felt-like polyester 
material designed to control aquatic vegetation. Burlap in an inexpensive alternative, but 
has the tendency to rot in a few years.  

4.3.2  Advantages and Disadvantages 
Bottom barriers do not require high capital expenditure for small areas, but do require 
routine maintenance.  However, they are less labor intensive than hand removal methods 
once installed. Barriers may not have to cover the same site throughout the entire growing 
season to be effective. In New York, a lakeshore resident installed a bottom barrier screen 
for three weeks during the summer, and the weeds were effectively reduced for the entire 
summer swimming season (Conesus Lake Association, Inc., 2002). Barrier screens may be an 
effective control method for slip owners to construct and install in their own slips. 

One disadvantage to using screens is that they require substantial inspection and 
maintenance. Maintenance would include confirming that the screens have not been 
dislodged. A dislodged screen could present a safety problem for floatplanes. Screens 
should also be routinely checked for sediment buildup. If sediment collects on top of the 
screen, plants can potentially root in the sediment and grow on top of the screen. 
Additionally, some plants, such as milfoil, can send out lateral shoots and canopy over the 
top of the bottom barrier.  

4.3.3  Cost 
The cost for materials to build a bottom barrier ranges from $0.22 to $1.25 per square foot. 
Commercial installation of bottom barriers can cost up to $750 for 1,000 square feet. Costs 
can vary based on the type of bottom screen selected and the sediment characteristics 
(Washington State Department of Ecology, 2004).  

4.3.4  Long-Term Effects and Impacts 
Bottom barriers may be effective inside floatplane slips where the depth of sediment is 
within the photic zone and aquatic vegetation is a nuisance. Barriers can be effective for 
numerous years if they are maintained and repaired on a regular basis to prevent plants 
from growing up and over the barrier, or from breaking through the barrier.  If barriers are 
not properly maintained, they can be overtaken by plants within a year or two. 
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4.3.5  Permit Requirements 
Bottom barriers would not require a permit from any state or federal agencies because they 
do not disturb bottom sediment. 

4.4  Water-Level Drawdown 
4.4.1  Description of Technique 
Water-level drawdown involves lowering the water level to expose aquatic vegetation to 
freezing or desiccation. Water-level drawdown in reservoirs for power generation, flood 
control, or irrigation has helped minimize the extent of aquatic vegetation, especially in 
areas that experience little precipitation. Snow cover and rain help protect plants and thus 
counter the effectiveness of water-level drawdown. Generally, drawdown is most 
commonly conducted during the winter months to take advantage of both drying and 
freezing of plants and minimize impact on recreational water use. Under drawdown 
conditions in the winter, frost can often "heave" the rhizomes out of the bottom sediment, 
which results in a thinning of dense stands of aquatic vegetation. Summertime drawdown 
can potentially aid the spread of emergent plants such as cattails, rushes, and willows. 

Water-level drawdown requires an outlet structure or pump station to control the level of 
water in the water body. The outlet structure is opened to let water flow out until the water 
surface has reached the desired elevation. A pump station is necessary if the lake outlets are 
higher than the desired water level.  

Water-level drawdown is not considered a viable control method due to the impact on the 
operation of floatplanes on Lakes Hood and Spenard.  

4.4.2  Advantages and Disadvantages 
This method has been effectively used to control water milfoil in the Lower 48. Drawdown 
can enhance the expansion of native aquatic plants in areas formerly occupied by exotic 
species. Drawdown provides an opportunity to repair and improve docks and other 
structures, and can allow loose, flocculent sediments to consolidate. Water-level drawdown 
also has the added effects of oxidizing and consolidating flocculent sediments, potentially 
altering fish populations, and impacting resident sediment animal species.  Finally, water-
level drawdown can be accomplished at minimal cost if a control structure is already in 
place. 

The disadvantages to drawdown include the significant impact on floatplane operations 
caused by the change in water elevation. Float slip docks may be left high and dry. The 
capital cost to construct an outfall structure and the operation and maintenance costs for an 
associated pump station are very high. Seasonal conditions may reduce the effectiveness of 
drawdown. Snowfall before a hard freeze may act as an insulator, preventing frost kill of the 
roots of target species. Mild and wet Alaskan summers may prevent heating and desiccating 
of exposed plant roots and rhizomes. People may object to the reduced aesthetics and 
possible odor from rotting plants.  
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4.4.3  Cost 
If a water-level structure is in place, costs may be minimal. Cost to construct an outfall 
structure can range from $50,000 to several million dollars. 

4.4.4  Long-Term Effects and Impacts 
Water-level drawdown effects would most likely be short term, with plants re-propagating 
as soon as the water level is raised. The effect would only last as long as the water level was 
lowered. 

4.4.5  Permit Requirements 
Water level draw-down is not anticipated to result in any permitting requirements. 

4.5  Mechanical Harvesting 
4.5.1  Description of Technique 
Mechanical harvesting controls aquatic vegetation by cutting and removing the plants. The 
harvester travels along the surface of the water and cuts the plants in the targeted area. 
Depending on the harvester model, plants are cut in a swath between 6 and 15 feet wide. 
The plants are cut to a depth of 4 to 10 feet below the water surface.  Transport vessels can 
be used to move the cut material to a disposal site. Alternatively, the harvester can store the 
vegetation until it is disposed of. Most harvester manufacturers provide shore conveyor or 
trailer conveyor systems that allow the cut vegetation to be unloaded and transported to an 
upland disposal site.  

One study showed that Eurasian milfoil grew back at a slightly higher rate in harvested 
areas than in reference areas that were left unharvested (Crowell, et al., 1994). By six weeks 
after harvesting, the biomass and canopy density in the harvested areas achieved that of the 
reference areas. The biomass and canopy density did not increase significantly beyond that 
achieved by week six and at no time exceeded that of the reference areas. 

4.5.2  Advantages and Disadvantages 
Mechanical harvesting has several advantages. This method provides aquatic vegetation 
control immediately in small areas. Mechanical harvesting minimizes objectionable dead 
and dying vegetation that may be associated with other methods. 

Disadvantages that may limit the use of mechanical harvesting include higher cost and 
more maintenance and repair costs than those of other methods. Other methods may also 
achieve quicker control for large areas. Water depth and obstructions may limit the areas 
that a mechanical harvester can reach, and harvesting in close proximity to moored aircraft 
must be conducted very carefully. Disturbance of bottom sediment during harvesting can 
cause temporary increases in turbidity. Harvested vegetation must be disposed of in a 
suitable area. Harvesting can also disrupt aquatic wildlife and desirable vegetation. 
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4.5.3  Cost  
Harvesters range in price between $60,000 and $130,000. Services can also be contracted out. 
A local private contractor charges $2,200 per day for an EH-220 harvester, including 
vegetation removal. 

4.5.4  Long-Term Effects and Impacts 
Depending on the rate of growth of the aquatic vegetation, mechanical harvesting has to be 
repeated at least annually. Mechanical harvesting may not be practical in close proximity to 
floatplanes on Lakes Hood and Spenard. 

4.5.5  Permit Requirements 
Harvesting will require that the Airport submit a Fish Habitat Permit Application to the 
Alaska Department of Natural Resources Office of Habitat Management and Permitting. A 
copy of the Fish Habitat Permit Application is located in Appendix C. 

4.6  Rotovation 
4.6.1  Description of Technique 
Rotovation involves underwater rototilling using a barge-mounted rototiller or amphibious 
tractor towing a cultivator. Bottom sediments are tilled to a depth of up to 12 inches, 
uprooting plants and root crowns. To reduce plant re-growth potential, bottom tillage is 
best performed during spring. This technique is generally used for milfoil control.  

4.6.2  Advantages and Disadvantages 
The first advantage of using rotovation for vegetation removal is that a high percentage of 
plants, including their root systems, can be removed during tillage. Tilling stimulates the 
growth of native plants by removing the canopy formed by nuisance species, which is often 
beneficial to fish populations.  

The main disadvantages of rotovation include permitting difficulties and its limited use 
around bottom obstructions. If excessive nutrients and/or metals are present in the 
sediment, potential exists for their release into the water column. The release of nutrients 
could promote the growth of algae and reduce the DO in the water. Rototilling does not 
collect plants and produces plant fragments. The drifting fragments can colonize in other 
parts of the lake. Disturbance of the sediments causes short-term turbidity increases in the 
area of operation. Disturbance to the benthic invertebrate community can occur in the area 
of operation. Rotovation is not species selective and will effect both native and nuisance 
species.  

4.6.3  Cost 
Factors influencing costs include treatment scale, density of plants, machinery used, and 
other site constraints. In Washington State, the cost to contract out rotovation ranges from 
$1,200 to $1,700 per acre (Washington State Department of Ecology, 2004).  
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4.6.4  Long-Term Effects and Impacts 
Control offered by rotovation may last up to two or three years, depending on plant density. 

4.6.5  Permit Requirements 
The use of rotovation for bottom tillage would normally require an ADEC issued Short-
Term Water Quality Variance (18 AAC 70.200). However, the Airport has a letter of non-
objection for dredging operations in Lakes Hood and Spenard from ADEC (Appendix D); 
therefore no application would be necessary. The Airport would have to apply for a Section 
404 permit from the USACE due to the mechanical nature of rotovation and potential for 
sediment disturbance (Baij, 2005). Obtaining letters of approval from the ADNR and the 
ADFG would also be required.  

Although Lakes Hood and Spenard are not located directly in the Coastal Zone, a Coastal 
Project Questionnaire would be required by the ADNR because Fish Creek Outlet connects 
the Lakes to waterways in the Coastal Zone.  A blank Coastal Project Questionnaire form is 
located in Appendix C. 

4.7  Diver Dredging 
4.7.1  Description of Technique 
Diver dredging, also called suction dredging, involves scuba divers using hoses attached to 
small dredges to suck plant material from the sediment. The goal is to remove all parts of 
the target plant including the roots, leaving native species untouched. The suction hose 
pumps and deposits the plant material and the sediments into a screened basket at the 
surface. Some permits allow the water and sediment to be returned back to the water 
column. The turbid water is generally discharged to an area isolated from the rest of the lake 
by a silt curtain. The plants are disposed of on shore. Removal rates vary depending on 
plant density, sediment type, and diver efficiency, and can range from 0.25 acres per day to 
1 acre per day.  

The type of sediment can impact the effectiveness of diver dredging. Softer sediment allows 
for easy removal of entire plants although water turbidity is increased. Harder sediment 
may require the use of a tool such as a knife to help loosen sediment from around the roots. 
Very hard sediments defeat the purpose of diver dredging because plants are broken off at 
the roots. Diver dredging is also less effective where seeds or tubers remain in the sediments 
to sprout the next growing season.  

4.7.2  Advantages and Disadvantages 
Diver dredging is advantageous in that it can be used to selectively remove target plant 
species. Divers can remove plants around obstacles such as docks and in other difficult to 
reach areas. Diver dredging can be used in situations where other control methods, such as 
herbicide use, are not an option for aquatic plant management.  

The disadvantages to diver dredging include stirring up the sediment, which can release 
nutrients or other materials such as metals into the water column if present. In harder 
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sediments, the tops of plants may be removed, leaving a viable root crown behind to initiate 
growth. 

4.7.3  Cost  
Factors influencing cost include density of the plants, specific equipment used, and disposal 
requirements. Costs can range from a minimum of $1,500 to $2,000 per day (Washington 
State Department of Ecology, 2004).  

4.7.4  Long-Term Effects and Impacts 
Diver dredging is expensive, but may be an appropriate means for effectively reducing the 
number of plants for a year or two at a time.  

4.7.5  Permit Requirements 
Diver dredging would normally require an ADEC issued Short-Term Water Quality 
Variance (18 AAC 70.200). However, the Airport has a letter of non-objection for dredging 
operations in Lakes Hood and Spenard from ADEC (Appendix D); therefore no application 
would be necessary.  The Airport would have to apply for a Section 404 permit from the 
USACE due to the potential for sediment disturbance (Baij, 2005). Obtaining letters of 
approval from the ADNR and the ADFG would also be required.  

Although Lakes Hood and Spenard are not located directly in the Coastal Zone, a Coastal 
Project Questionnaire would be required by the ADNR because Fish Creek Outlet connects 
the Lakes to waterways in the Coastal Zone.  A blank Coastal Project Questionnaire form is 
located in Appendix C. 
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SECTION 5 

Biological Aquatic Plant Control Techniques 

5.1  Introduction 
Biological control involves the purposeful release of an organism to limit growth of other 
nuisance or undesirable species. Approaches include direct predation by fish or insects, and 
weed reduction through the use of pathogens or disease. Before using a biological control, 
one must understand the agent's feeding preferences, its effectiveness, how it is regulated, 
and what it will take to maintain the agent (Cofrancesco, 2000). Release of a biological 
control can be done through one of the following approaches: 

• Inundating—Releasing large numbers of the control agent sufficient to control the plant 

• Augmenting—Adding to an already existing population of agents 

• Conserving—Reducing limiting factors of the agent so that the existing agent population 
increases naturally (Cofrancesco, 2000) 

Biological controls have been used around the country to manage problem species of plants. 
Research is limited, however, and introduction of non-native biological agents is 
controversial. 

5.2  Triploid Grass Carp 
5.2.1  Description of Technique 
Sterile, or triploid, grass carp have been used to control submerged plant populations in the 
United States. Grass carp is a non-native species of fish originating in Asia. In the United 
States, grass carp are engineered with one extra chromosome and so cannot reproduce. They 
have food preferences, but do not target a specific plant. In some cases, they have eliminated 
all submerged vegetation in the water body. Their life span is approximately 10 years.  

5.2.2  Advantages and Disadvantages 
Initial cost is inexpensive when compared to other methods. Once stocked, the carp do not 
need to be further controlled or stocked for approximately 10 years. When and if all plant 
material is removed from the lake, grass carp consume organic material from the sediments.  

Carp may show a preference for other plants besides the target species or may prey on other 
species once the problem species has been eliminated. Carp should only be used in areas 
where complete elimination of all the submerged plant life is acceptable. Lake outlets must 
be gated to prevent carp from escaping into downstream waters. Grass carp do not feed 
from the bottom and so do not directly stir up nutrients from the sediment, but complete 
elimination of aquatic plant life will increase water turbidity. Fish waste by-products may 
also increase the internal nutrient load on the lake and result in algal blooms. Once the lake 
has been stocked, it is difficult to recapture the carp if necessary. Grass carp may prey on 
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other, more preferred species before eating milfoil. They may also feed on emergent plants, 
water lilies, or filamentous algae, but are not considered an effective control for those 
species unless all other vegetation has been eliminated. Carp may be adversely affected by 
stress, water chemistry changes, and temperature, resulting in a low control rate (Hanlon et 
al., 2000). 

The Alaska Department of Fish and Game is not supportive of stocking Alaska lakes with 
any non-native species (Pierkowski, 2005). 

5.2.3  Cost 
Stocking Lakes Hood and Spenard with triploid carp for aquatic vegetation management 
would cost an estimated $30,000 if the vegetation covered the bottom to a depth of 10 feet 
deep ($12 per fish and a stocking rate of 10 fish per vegetated acre, plus the cost of 
shipping). 

Fish screens for the lake outlets would cost an estimated $20,000 each (Washington State 
Department of Ecology, 2004). 

5.2.4  Long-Term Effects and Impacts 
Aquatic weed control may take two to five years. Triploid grass carp may not control any of 
the target species, or could effectively wipe out all of the submerged vegetation in the lake. 
After the carp die off in about 10 years, vegetation would most likely grow back. 

5.2.5  Permit Requirements 
Stocking Alaska lakes is regulated by Alaska Statute 16.05.251(a)(9), which states “The 
Board of Fisheries may adopt regulations it considers advisable in accordance with AS 44.62 
(Administrative Procedure Act) for prohibiting and regulating the live capture, possession, 
transport, or release of native or exotic fish or their eggs.” Conversations with ADFG 
biologists suggested that permitting triploid carp in Alaska would be “a most challenging 
endeavor” (Pierkowski, 2005). The Airport would need to get special approval from ADFG, 
and would also need to petition to the Alaska Board of Fish, which is a governor appointed 
regulatory body. 

AAC 41.005 regulates fish transport, which states that “No person may transport, possess, 
export from the state, or release into the waters of the state, any live fish unless the person 
holds a fish transport permit issued by the commissioner or his authorized designee, and 
the person is in compliance with all conditions of the permit and the provisions of this 
chapter.” The maximum permit length is five years, to be determined by the ADFG.  

No permits for stocking with triploid grass carp have been issued to date in Alaska.  

5.3  Insects 
Weevils that prey on northern milfoil often occur naturally where northern milfoil grows in 
the United States. Weevils have recently been investigated in Washington State as a control 
for Eurasian milfoil, a related nuisance and exotic species.  
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5.3.1  Description of Technique 
The milfoil weevil feeds on the upper leaves and reproduces on the milfoil plant by 
burrowing into the stems. Further damage to the plant may be caused by collapsing the 
stems, forcing the upper canopy of the plant out of the well-lit water. It is beneficial to stock 
weevils as early in the season as possible to increase the number of generations. A general 
guideline is to stock 3,000 insects per acre for effective control within 2 seasons (Madsen et 
al., 2000). The whole life cycle of the milfoil weevil is based on the growth of the plant, and 
it is not believed that this control would affect other species. 

5.3.2  Advantages and Disadvantages 
Milfoil weevils may already exist in this environment and may just need to be augmented. 
Once released, the weevil may be difficult to control or re-collect, if necessary. Research on 
insect use and effectiveness is limited. Over-wintering survival may limit populations in 
Alaska. Northern milfoil has thicker stems than the Eurasian milfoil and thus may not 
sustain as much damage as has been shown in research on the Eurasian milfoil. 

5.3.3  Cost 
Weevil and other insect costs can be quite high because of the time needed to locate and 
cultivate these organisms. Insects can sell for as much as $1.00 each (Washington 
Department of Ecology, 2004). Air freighted weevils could cost up to $624,000 (at an average 
of 3,000 weevils per acre for the 208 acre lakes). 

5.3.4  Long-term Effects and Impacts 
Long-term impacts are based on how effectively the control of the insects can be managed. 

5.3.5  Permit Requirements 
In other states, weevil stocking is regulated by Agricultural departments. There is not a 
permit available for weevil stocking in Alaska at this time. Additionally, no permits for 
stocking lakes with weevils have been issued to date. ADFG biologists indicated that 
extensive research would be required before considering their use in this state (Pierkowski, 
2005). 
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SECTION 6 

Chemical Aquatic Plant Control Techniques 

6.1  Introduction 
Unwanted aquatic vegetation is widely controlled using herbicidal chemical treatment. 
Herbicides are any chemicals that kill plant tissue or adversely affect their growth processes. 
Herbicides can be used to effectively manage plant growth; however, potential unwanted 
side effects must be considered.  

Eight herbicides are currently registered for use in aquatic systems. Herbicides most 
commonly used at aquatic sites in the United States include 2,4-D, diquat, endothall, 
fluridone, and glyphosate (Hoyer and Canfield, 1997). Trichlopyr has been recently 
approved for use in lakes. Commonly used herbicides are described in detail in Table 6-1 to 
help evaluate their potential effectiveness at Lakes Hood and Spenard. See Appendix A for 
herbicide labels. 

There are four categories of herbicides, based on the mechanism of retarding or eliminating 
aquatic plant growth: 

• Contact herbicides are fast-acting and kill plants by direct contact. These herbicides are 
most effective for annual plant species and less so for perennials. The root systems of 
perennials are able to survive and re-grow the year after treatment with contact 
herbicides. One shortcoming of contact herbicides is that they may not be completely 
effective on the first application and may have to be reapplied multiple times 
throughout the growing season for adequate treatment. 

• Systemic herbicides are absorbed into the body of the plant by either the root systems or 
the leaves. Systemic herbicides tend to act slowly and are effective for use with perennial 
and woodier plants. 

• Broad-spectrum herbicides, also known as nonselective herbicides, control all vegetation 
where the chemical is applied. 

• Selective herbicides are used to kill specific plants but leave others unharmed. 
Selectivity is based on comparative susceptibility and varying responses to the chemicals 
of different plants. The effectiveness of selective herbicides depends on physical factors 
such as placement and application rate and biological factors such as plant physiology, 
morphology, and stage in growth cycle.  

Selecting the most appropriate chemical requires an understanding of how the various 
herbicides inhibit or kill vegetation, as well as the target plants that the Airport would like 
to remove or preserve in the Lakes. The most problematic plants include milfoil and 
pondweed, because they can directly impact floatplane rudder movement. On the other 
hand, the Airport would like to keep the bulrush and spike weed which provide protection 
against shoreline erosion and sediment disruption, and do not impact floatplane operations. 
Table 6-1 presents information on whether or not the various aquatic herbicides harm these 



CHEMICAL AQUATIC PLANT CONTROL TECHNIQUES 

6-2 ANC/CTS125.DOC/041960013 

plant species, providing a basis for narrowing down the appropriate herbicides for the 
Airport. 

Additionally, the potential undesirable ramifications of herbicide use must be considered 
before making the decision to use chemicals in an aquatic system. Herbicide applications for 
controlling aquatic vegetation can result in direct effects on other organisms and on overall 
water chemistry. For example, controlling aquatic vegetation with herbicides can cause a 
release of nitrogen and phosphorus into the water column from the decaying plant material, 
which can contribute to algae and plant growth in the future (Hoyer and Canfield, 1997). 
Decaying plant material also consumes oxygen, and could contribute to depressed dissolved 
oxygen conditions. 

Herbicides should not be toxic to birds, fish, and other aquatic organisms when they are 
used appropriately and according to specifications on the label. However, environmental 
conditions are highly variable and fish kills have occurred from herbicide applications 
(Hoyer and Canfield, 1997). Herbicides have short half-lives in water and are generally are 
not known to accumulate in plant and animal tissues. Herbicide residuals in water are 
removed by volatilization, absorption by plants and animals, and dissipation by microbial 
degradation, metabolism, or phytolysis (Table 6-1). 

Seasonal timing of herbicide application can increase effectiveness and selectivity. 
Knowledge of the target plant's growth cycle will help target the appropriate species while 
leaving desirable species unharmed. Appropriate application timing can also reduce the 
required application rate. Specific plants controlled by each type of aquatic herbicide are 
listed in herbicide labels that are located in Appendix A. 
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TABLE 6-1 
Summary of Common Aquatic Herbicide Characteristics, Half-Life, Species Effectiveness, and Approximate Cost 

Nuisance 
Species  

Beneficial 
Species 

Herbicide Description 

Pondw
eed 

M
ilfoil 

Spikerush 

B
ulrush 

Approximate 
Cost per acre a 

2,4-D Selective herbicide that works well for 
submersed, emersed, and floating plants. 
Effective for whole-lake or spot treatments. 
Half life: 10-50 days. 

X X   $500 

Diquat Contact, nonselective herbicide used for 
submerged, floating, and filamentous algae. 
Diquat binds to sediment and is very 
persistent, but its half life in water column is 
1-7 days. 

X X X X $300 

 Endothall Water soluble, contact herbicide used 
mainly for submersed weeds. Does not 
adsorb to sediment or bioconcentrate. Half 
life: 4-7 days. 

X X   $500 to $800 

Fluridone Selective herbicide used mainly for broad-
leaved submerged vegetation. Works well 
for entire-lake treatments, and should not be 
used in areas <10 acres. Half life:  20-90 
days 

X X   $100 to 700 

Glyphosate Broad spectrum herbicide that is used to 
control emersed vegetation.  

  X  $250 

Triclopyr Selective, low toxicity herbicide that is most 
effective for spot treatment of emersed, 
submersed, and floating vegetation 

 X   $600 

a Western Aquatic Plant Management Society, 2004, http://www.wapms.org 

6.2  2, 4-D 
6.2.1  Description of Technique 
2, 4-D is available in two different forms for aquatic use: a granular form that is known by 
trade names, AquaKleen® and Navigate®; and as a liquid marketed as DMA*4IVM. Both 
forms of 2, 4-D herbicide are systemic and selective, and both are often used to control 
Eurasian milfoil and broad-leaved species of aquatic plants. 2, 4-D is slow acting and can be 
used as a growth regulator when applied in low concentrations. 

2, 4-D can be sprayed over the water surface, or granules may be applied with a dry 
fertilizer spreader or broadcast in the treatment area. Application of 2, 4 -D should be made 
on a smooth surface so that the granules will settle to the bottom around roots and stems. 
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This herbicide is useful for treating water lily, spatterdock, watershield, pondweed, milfoil, 
and bladderwort. 

6.2.2 Advantages and Disadvantages 
The biggest advantage of using 2, 4-D for managing aquatic vegetation is that it is selective, 
and can be used to control numerous species of submersed and floating plants. 2, 4-D is 
released gradually, which enhances its systemic action. When 2, 4-D is applied in its 
granular formulation; the herbicide readily sinks to the bottom and is effective at reaching 
submerged root systems. 2, 4-D can kill target species while leaving other native species 
relatively unharmed when used according to its label. This herbicide would be able to 
achieve the Airport’s goal of killing milfoil and pondweed while not harming spikerush and 
bulrush. 

A potential disadvantage of 2, 4-D is that complete plant death occurs very slowly after 
chemical application, sometimes taking as long as five weeks. This could be an advantage in 
that the impacts of decaying vegetation are distributed over a longer period of time.  This 
herbicide also has varying degrees of toxicity, depending on the formulation used. 

6.2.3  Cost 
The cost of 2, 4-D is approximately $165 for 50 lbs. of the solid formulation of Navigate® 
(Lake Doctors, Inc., 2004). Operations and maintenance costs include the expense of 
purchasing the herbicide each year, shipping, and professional applicator fees.  

6.2.4  Long-Term Effects and Impacts 
2, 4-D can be slightly toxic to wild animals; however, toxicity is dependent on the 
formulation used (EXTOXNET, 1994). Varying formulations can have a range of toxicity and 
bioaccumulative properties. The formulations using 2, 4-D DMA have a much lower 
potential of bioaccumulation (MDAR, 1997). Microbial biodegradation is the predominant 
method of degradation of 2, 4-D, however it is also broken down to a lesser extent by 
hydrolysis and photolysis. Break down occurs more quickly in oxygenated waters; and 
breakdown rates increase as nutrient levels, sediment loads, and organic carbon loads 
increase. The half-life for 2, 4-D is estimated to be between 10 and 50 days, depending on 
water quality (HDSB, 1995). 

Navigate® is advertised to control nuisance vegetation for one to two years; however, one 
herbicide application typically lasts only one growing season. Therefore, it is anticipated 
that the lakes would need to be treated with Navigate® annually to maintain adequate 
vegetation control. 

6.2.5  Permit Requirements 
The use of 2, 4-D in Lakes Hood and Spenard would require a permit from the ADEC 
Division of Environmental Health, Pesticide Program Services. 
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6.3  Diquat 
6.3.1  Description of Technique 
Diquat is more commonly known by its trade names Reward®, Reglox®, Aquacide®, or 
Weedtrine-D®. This herbicide is a very fast acting and nonselective chemical that destroys 
the vegetative part of submerged vegetation but does not harm the root systems. Diquat 
works well for spot treatments of both submerged and floating vegetation, as well as 
filamentous algae.  

Water treatments of diquat are generally applied by injecting it below the surface or by 
pouring it from the container while moving slowly over the intended area via boat. Floating 
weeds can be treated by applying the herbicide directly onto the intended foliage. 

Diquat is often used to control bladderwort, pondweed, duckweed, cattail, elodea, coontail, 
naiad, water hyacinth, and Eurasian milfoil. 

6.3.2  Advantages and Disadvantages 
Diquat works well for small, localized areas due to its fast-acting effectiveness. This 
chemical also works well on filamentous algae. 

A potential disadvantage is that it only kills the vegetative part of the plant, and therefore 
the plants can re-propagate the following year. Additionally, turbidity interferes with the 
chemical's effectiveness because the chemical binds tightly to sediment. Its ability to bind to 
sediment means that it may be persistent in the environment. Diquat is not selective and is 
known to kill both undesirable and desirable species found in Lakes Hood and Spenard. 
This herbicide may work well for small spot treatment; however caution must be used to 
ensure that spikerush and bulrush are not impacted. 

6.3.3  Cost 
The estimated cost for a diquat treatment is $300 per acre treated (Western Aquatic Plant 
Management, 2004). Reward®, the most common name brand of diquat, costs 
approximately $160 per gallon and $355 for 2.5 gallons (Aerators Aquatics 4 Lakes N Ponds, 
2004). 

Operations and maintenance costs include the expense of purchasing the herbicide each 
year, shipping, and professional applicator fees. 

6.3.4   Long-term Effects and Impacts 
Health effects of diquat are not thought to be long lasting. In an 8-week study, herbicide 
residual was not detected within one week of returning to a normal diet in humans. Diquat 
is not known to bioaccumulate in fish and other aquatic life and degrades quickly from 
open water when applied properly. While diquat degrades relatively quickly from water 
and is known to be completely gone from the water column within 7 to 14 days, it does 
persist in the sediment for a substantial length of time, over 160 days (MDAR, 1997). 

As previously mentioned, the effects of diquat on aquatic vegetation are relatively short 
term, and the treatment needs to be reapplied on an annual basis for consistent control. 
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6.3.5  Permit Requirements 
The use of this pesticide in Lakes Hood and Spenard would require a permit application by 
the regulatory authority of 18 AAC 90 to the ADEC Division of Environmental Health and 
Pesticide Program Services. Use of any herbicide would also require that the Airport 
complete a Coastal Project Questionnaire, which would be submitted to the Coastal 
Management Program. A copy of ADEC’s pesticide permit application and a Coastal Project 
Questionnaire are located in Appendix C. 

6.4  Endothall 
6.4.1  Description of Technique 
Endothall, or dipotassium salt (Aquathol-K®, Hydrothol 191®), is a fast-acting, nonselective 
contact herbicide that kills the vegetative portion of the plants but not the roots. This 
chemical can be applied in either granular or liquid form and is used primarily for 
submerged vegetation. Due to its ability to only kill the vegetative portion of plants, it 
works best for seasonal aquatic plant control in small areas. The active ingredient in 
endothall is comprised of carbon, hydrogen, and oxygen.  

Endothall is often used to control aquatic vegetation such as bur reed, coontail, hydrilla, 
milfoil, naiad, pondweed, and star grasses. The Hydrothol 191 formulation is the only 
formulation to control Chara and Eloda. 

6.4.2  Advantages and Disadvantages 
Advantages of endothall include its ability to work quickly and its availability in both liquid 
and granular forms. This herbicide has low toxicity, and degrades comparatively quickly in 
the environment. Endothall is also effective for milfoil and pondweed, however when 
applied in lower doses, will not have a substantial impact on spikerush or bulrush. 

A disadvantage of this chemical is its inability to kill plant root systems; therefore, it is 
effective for only one season. Additionally, there may be water-use restrictions associated 
with the use of endothall. Endothall herbicides tend to be more expensive than other 
chemicals, which may reduce their desirability as a treatment option.  

6.4.3  Cost 
Endothall treatment generally costs between $600 and $800 per acre for treatment (Western 
Aquatic Plant Management Society, 2004 and Minnesota Department of Natural Resources 
[MDNR] 2004). The brand name Aquathol K® costs around $191 for 2.5 gallons, while 
another endothall formulation, Hydrothol 191®, costs $146 for 40 lbs. and $209 for 2.5 
gallons (Aerators Aquatics 4 Lakes N Ponds, 2004). 

6.4.4  Long-Term Effects and Impacts 
There is no evidence that endothall is teratogenic, fetotoxic, mutagenic, or carcinogenic 
(MDAR, 1997). Endothall does not adsorb to sediment and when used appropriately 
according to the label, should not harm or bioaccumulate in fish, birds, and other aquatic 
life.  
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The effects of applying endothall are only likely to last one-growing season. Therefore, it is 
anticipated that the lakes would need to be treated with this chemical annually to maintain 
adequate vegetation control. 

6.4.5  Permit Requirements 
The use of endothall in Lakes Hood and Spenard would require a permit application by the 
regulatory authority of 18 AAC 90 to the ADEC Division of Environmental Health and 
Pesticide Program Services. Use of any herbicide would also require that the Airport 
complete a Coastal Project Questionnaire, which would be submitted to the Coastal 
Management Program. A copy of ADEC’s pesticide permit application and a Coastal Project 
Questionnaire are located in Appendix C. 

6.5  Fluridone 
6.5.1  Description of Technique 
Fluridone is often known by its trade names, Sonar® and Avast!®. Fluridone is a slow-
acting, systemic, broad-spectrum herbicide that is used to control underwater plants such as 
milfoil. This herbicide can be applied to aquatic systems either in pellet or liquid form. 
Fluridone has the best results when water is calm, with an extended time for treatment for 
constant dosing, and in whole-lake or isolated areas greater than 10 acres where dilution is 
minimized (Sonar A.S. and SRP labels).  

Fluridone can be applied by spraying it over the surface of the affected area, or by 
dispersing the chemical from a weighted hose near the bottom. Additionally, Fluridone can 
be applied in pellet form and physically broadcast over the surface of the intended area. 
This chemical is not effective for spot treatments. 

This herbicide is commonly used for bladderwort, coontail, fanwort, elodea, hydrilla, naiad, 
pondweed, milfoil, duckweed, water lily, watermeal, and spatterdock.  

6.5.2  Advantages and Disadvantages 
An advantage of fluridone is the amount and duration of control that can be achieved in one 
dose, especially in slowly moving water. This chemical can also be used to affect specific 
plants with numerous low concentration doses without substantially harming native aquatic 
species.  

The biggest disadvantage of fluridone is its limitation of only working well in areas larger 
than 10 acres. Another potential disadvantage is that fluridone is a slow-acting chemical, 
and it may take from 6 to 12 weeks before plants are completely dead and decomposing on 
the bottom sediment.  As mentioned previously, this slow-acting effect may have 
advantages in terms of dissolved oxygen impacts from decaying vegetation. 

6.5.3  Cost 
The Western Aquatic Plant Management Society (WAPMS) estimates the cost of Fluridone 
treatment to be $900 to $1,000 per acre. One study completed in Florida showed that large-
scale treatments provided up to five acres of control for each acre treated, with the 
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treatments lasting up to two seasons. The initial cost for these treatments was approximately 
$750 per acre treated, but the cost for the entire area that was affected by the treatment 
turned out to be less than $100 per acre (Schardt and Ludlow, 2004). 

• Sonar AS®= $545 - $590 for 1 quart liquid (Aerators Aquatics 4 Lakes N Ponds, 2004, 
Aquatechnexx, LLC., 2004) 

• Sonar SRP®= $931 for 40 lbs. of pellet (Aerators Aquatics 4 Lakes N Ponds, 2004) 

• Sonar PR®= $781 - $825 for 30 lbs. of pellet (Aerators Aquatics 4 Lakes N Ponds, 2004, 
Aquatechnexx, LLC., 2004) 

6.5.4  Long-Term Effects and Impacts 
Fluridone has an estimated half-life of 20 days in water and 90 days in the hydrosoil 
(Pesticide Management Education Program, 1986). As soon as entire amount of chemical has 
been removed from the system via photolysis, microbial degradation, or adsorption, the 
long-term effects should be minimal or nonexistent, if the chemical is used properly.  

Fluridone does not bioaccumulate in zooplankton or fish and is not known to affect algae 
(Schardt and Ludlow, 2004). Sonar® has a 96 hour LC-50 of 14 parts per million for bluegill 
and 11 parts per million for rainbow trout.  

As with most herbicides, the effects of applying fluridone are likely to last only one growing 
season. Therefore, it is anticipated that the lakes would need to be treated with this chemical 
annually to maintain adequate vegetation control. 

6.5.5  Permit Requirements 
The use of this pesticide in Lakes Hood and Spenard would require a permit application by 
the regulatory authority of 18 AAC 90 to the ADEC Division of Environmental Health and 
Pesticide Program Services. Use of any herbicide would also require that the Airport 
complete a Coastal Project Questionnaire, which would be submitted to the Coastal 
Management Program. A copy of ADEC’s pesticide permit application and a Coastal Project 
Questionnaire are located in Appendix C. 

6.6  Glyphosate 
6.6.1  Description of Technique 
Trade names for herbicides whose active ingredient is glyphosate include Rodeo®, 
AquaMaster®, and AquaPro®. Glyphosate is a systemic, broad-spectrum herbicide that is 
used mainly to control plants with floating leaves and shoreline plants. This chemical is 
usually applied as a liquid directly to the plant leaves. Leaves absorb the herbicide and it 
works its way into the root system. The effects of glyphosate treatment become visible 
within two to four days for annual plants and seven plus days for perennial plants. 
Although glyphosate operates within a broad spectrum, it can be used more selectively by 
targeting the spray directly onto specific leaves.  

Glyphosate is effective on water lily, spatterdock, spikerush, water shield, cattail, 
arrowhead, loosestrife, and common reeds. 
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6.6.2  Advantages and Disadvantages 
A benefit of glyphosate is its effectiveness for aquatic vegetation with floating leaves. 
Additionally, it is comparatively inexpensive compared to other chemical aquatic vegetation 
treatments. 

The main disadvantage of glyphosate for use at the Airport is that it does not target 
nuisance species, and does target some species that are desirable, such as spikerush. Other 
disadvantages include the length of time that it often takes to remove all targeted plants. 
Generally, repeat applications are necessary to remove all intended plants. Another 
limitation of this herbicide is that it does not work well on submerged vegetation. 

6.6.3  Costs 
The approximate cost of glyphosate treatment is $250 per acre (Western Aquatic Plant 
Management Society, 2004). 

6.6.4  Long-Term Effects and Impacts 
Glyphosate has an average half-life of 14 days but ranges from 12 days to 10 weeks in 
natural water (EXTOXNET, 1994). Data indicate that glyphosate is relatively low in toxicity 
to mammals and aquatic organisms (MDAR, 1997). Glyphosate is strongly adsorbed by 
organic matter and suspended minerals and is broken down by microorganisms.  

As with most herbicides, the effects of applying glyphosate are likely to last only one 
growing season. Therefore, it is anticipated that the lakes would need to be treated annually 
to maintain adequate vegetation control. 

6.6.5  Permit Requirements 
The use of glyphosate in Lakes Hood and Spenard would require a permit application by 
the regulatory authority of 18 AAC 90 to the ADEC Division of Environmental Health and 
Pesticide Program Services. Use of any herbicide would also require that the Airport 
complete a Coastal Project Questionnaire, which would be submitted to the Coastal 
Management Program. A copy of ADEC’s pesticide permit application and a Coastal Project 
Questionnaire are located in Appendix C. 

6.7  Triclopyr 
6.7.1  Description of Technique 
Triclopyr is a fast-acting, systemic, and selective herbicide that is commonly known by its 
trade name, Renovate. This herbicide is most useful in smaller areas rather than whole lake 
treatments. Triclopyr has historically been used to control woody plants and broadleaf 
weeds. This herbicide is usually applied as a liquid, and is effective as a spot treatment. The 
recommended dosage of triclopyr is 1 to 2.5 parts per million (ppm) per acre. 

6.7.2  Advantages and Disadvantages 
Triclopyr works very quickly, and can target specific plants while leaving others unharmed, 
which offers flexibility in its use. It is known to be very effective for spot treatments. 
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Additionally, this compound has low toxicity to birds and aquatic organisms, and readily 
degrades from natural waters.  

One disadvantage of triclopyr is that it is not known to control pondweed, which is one of 
the most common nuisance species at the Airport. The biggest disadvantage of Renovate is 
its cost. This product is substantially more expensive than most commonly used aquatic 
herbicides. The cost benefit analysis in Section 7 resulted in higher costs for this product for 
nearly all uses.  

6.7.3  Cost 
Renovate, the most commonly used name brand of triclopyr for aquatic purposes, costs 
approximately $333 for 2.5 gallons (Aerators Aquatics 4 Lakes N Ponds, 2004). 

6.7.4  Long-Term Effects and Impacts 
Triclopyr has very low toxicity to birds and aquatic organisms, and is quickly eliminated 
from the human body. There are no anticipated long-term health effects from this herbicide 
on any organisms. Acute exposures may harm the liver and kidneys. Triclopyr does not 
have significant reproductive impacts, and is unlikely to be mutagenic, carcinogenic, or 
teratogenic (EXTOXNET, 1996).  

As with most herbicides, the effects of applying triclopyr are likely to last only one growing 
season. Therefore, it is anticipated that the lakes would need to be treated annually to 
maintain adequate vegetation control.  

6.7.5  Permit Requirements 
The use of triclopyr in Lakes Hood and Spenard would require a permit application by the 
regulatory authority of 18 AAC 90 to the ADEC Division of Environmental Health and 
Pesticide Program Services. Use of any herbicide would also require that the Airport 
complete a Coastal Project Questionnaire, which would be submitted to the Coastal 
Management Program. A copy of ADEC’s pesticide permit application and a Coastal Project 
Questionnaire are located in Appendix C 

6.8  Aquashade® 
6.8.1  Description of Technique 
Aquashade® is a dye used to prevent portions of the light spectrum from reaching 
underwater plants and algae. It has been proven to inhibit growth in young, bottom-growth 
plants and planktonic algae. It is most effective at a depth of two feet or greater. The 
resulting tint is a clear aqua blue. Plants affected include elodea/hydrilla, milfoil (when 
treated early), parrot feather, leafy pondweed, chara, slender naiad, filamentous green and 
blue-green algae, and spirogyra (Applied Biochemists, 2004). The half-life of Aquashade® is 
estimated at about four weeks. 

Recommended dosage is one gallon per acre with an average depth of four feet (Applied 
Biochemists, 2004). 
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6.8.2  Advantages and Disadvantages  
When used at the proper dilution rate, Aquashade® is neither corrosive nor dangerous to 
humans, waterfowl, or fish. The effect of Aquashade® on water transparency is less than 
inorganic or algal-induced turbidity (Madsen et al., 1999). 

The aqua blue tint may be seen as too artificial by the public. Aquashade® may not be 
effective for shoreline plants above the two foot depth. Multiple applications may be 
necessary if growth resumes after the initial treatment.  

6.8.3  Costs  
The cost of Aquashade®  is approximately $45 per gallon when purchased in bulk (Dunn's 
Fish Farm, 2004). It would take at least 208 gallons to color both lakes, which would cost 
roughly $9,360.  

6.8.4  Long-Term Effects and Impacts  
Limited information is available on the fate and transport of Aquashade. The normal half-
life listed by the manufacturer is four weeks. Color is slowly reduced by dilution, 
photodegradation, and some biodegradation over time (Applied Biochemists Inc., 1992). 
Aquatic plant growth may continue once the color dissipates. Toxicity studies are limited, 
and have only been performed by the manufacturer. Long term health effects are not known 
to be related to this product. 

6.8.5  Permit Requirements 
The use of Aquashade® in Lakes Hood and Spenard would require permission from ADEC 
and would also require that the Airport complete a Coastal Project Questionnaire, which 
would be submitted to the Coastal Management Program. A copy of a Coastal Project 
Questionnaire is located in Appendix C. 
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SECTION 7 

Evaluation of Alternatives 

7.1  Vegetation Control Options Appropriate for the Airport 
The vegetation control methods described in Chapters 4 through 6 were assessed based on 
cost, applicability, and effectiveness in addressing site specific issues and meeting the 
Airport goals. The suitability of these treatments for Lakes Hood and Spenard and a 
thorough cost analysis are discussed in the following sections. All potentially suitable 
methods were analyzed as potential options for ANC, many of which were subsequently 
eliminated as options due to high cost, permitting issues, or public perception. 

7.1.1  Physical Methods 

Hand raking and cutting are inexpensive techniques that are appropriate for management 
of vegetation in small areas including individual slips. This is a viable control method that 
some individual slip owners and, on a limited basis, the Airport maintenance staff currently 
practice. Bottom barriers are also an effective control method for smaller areas in the lakes 
such as individual slips. Some tenants currently employ this method by placing carpet 
material in their slips. This option was later omitted due to the risk of loose material getting 
in the way of safe floatplane operation. Mechanical harvesting is a realistic control option 
for nearly all areas of the lakes, with the exception of very shallow areas and narrow 
floatplane slips. Harvesters would also provide the benefit of aiding in erosion control by 
allowing plant roots to stay intact, thereby stabilizing sediment against wave action. 

Water level drawdown was not considered as a practical option due to the necessity of 
maintaining a stable, elevated water level for operation of floatplanes at Lakes Hood and 
Spenard. Rotovation uproots plants from below the surface, and is likely to increase water 
column turbidity. Therefore, this option was not considered further. Diver dredging allows 
for selective removal of unwanted vegetation from the roots; however the cost and potential 
sediment disturbance made this option unattractive. 

7.1.2  Biological Control Methods 
The only biological control option that was initially considered as a potential option for the 
Airport was triploid grass carp. A potential problem for carp survival in Lakes Hood and 
Spenard is the seasonal use of urea for runway deicing, which causes occasional elevated 
ammonia concentrations in the lakes. In addition, permitting issues had to be explored due 
to the lack of their use in Alaska. 

Success using grass carp has been varied among other users around the country; however it 
may be a viable option for the Airport in the future when ammonia concentrations are no 
longer a concern.  



EVALUATION OF ALTERNATIVES 

7-2 ANC/CTS125.DOC/041960013 

7.1.3  Chemical Control Methods 
Fluridone and endothall are the only herbicides that can be used for whole-lake herbicide 
treatment; therefore, they were considered at the outset for the Airport as a whole lake 
treatment option. 

Most approved aquatic herbicides can be used as a spot treatment in smaller areas such as 
individual slips, with the exception of fluridone, which is only recommended for areas 
greater than 10 acres. Glyphosate and Triclopyr have limited effectiveness for pondweed 
and other plants of concern to the Airport; therefore, these herbicides were omitted from 
further consideration. Diquat is nonselective and could be harmful to plant species that the 
Airport is trying to protect for erosion control purposes, but was maintained as a potential 
option due to its effective use for small areas. Endothall and 2, 4 -D are effective for both 
milfoil and pondweed, and were therefore considered as options for partial lake treatment 
and treatment of smaller areas such as float plane slips.  

All chemical treatments were eventually eliminated from consideration by the Airport due 
to the potential permitting difficulties and to make sure the public is satisfied with the 
Airport’s approach. 

7.2  Vegetation Management Scenarios 
Three management scenarios were devised that offer varying levels of control and effort for 
the Airport:  

• Scenario 1:  the Airport would perform all aquatic vegetation management at Lakes 
Hood and Spenard. The costs and associated 5-year implementation schedule for 
Scenario 1 is illustrated in Figure 7-1. 

• Scenario 2:  In this Scenario, individual slip owners would take care of their own slips. 
The Airport would be responsible for controlling vegetation outside of the slips in the 
open water. The costs and associated implementation schedule for Scenario 2 are shown 
in Figure 7-2. 

• Scenario 3:  the Airport would not maintain any responsibility for vegetation control, 
which would be left entirely to slip owners. The implementation schedule and costs 
associated with Scenario 3 for the slip owners are shown in Figure 7-3.  

Aquatic vegetation control options and treatments can be implemented at various scales and 
areas within Lakes Hood and Spenard. Treatments that work well for small areas and spot 
treatments may be inefficient for large scale treatment. The three different scenarios could 
combine various treatment options. Treatment options available within each of the scenario 
components are described in Table 7-1.  
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Table 7-1 
Aquatic Vegetation Treatment Options 

Whole Lake (the 
Airport) 

10-foot deep Littoral 
Zone (the Airport) 

5-foot deep Littoral 
Zone (the Airport) 

Individual Slips (Slip 
owners or the 

Airport) 

Herbicides Small or Large 
Harvester  Small Harvester Herbicides 

Triploid Carp Herbicides Herbicides Bottom Barrier 

  Bottom Barrier Weed Mower 

  Weed Mower Weed Cutter 

 
 
 

 
 

Hand Rake 

 
 
 

 
 

 

7.3 Cost Analysis 
Present worth cost analyses were performed using a four percent interest rate over a five 
year life cycle. Details of the assumptions and cost elements for analyzing cost of each 
potentially viable option are discussed in the following subsections. Estimated treatment 
costs for vegetation management options are listed in Table 7-2. Calculations and additional 
information are included in the detailed present worth cost analyses (Appendix B). 

TABLE 7-2 
Summary of Treatment Option Costs 

Treatment Description Capital Costs Annual O&M Costs 
Present Worth 
Costs 

Whole Lake (208 acres) 

Triploid Carp    

  $70,912   $800   $74,616  

Herbicides    

Sonar A.S (Fluridone)  $  -     $30,886   $143,000  

Sonar SRP (Fluridone)  $  -     $26,763   $123,912  

Aquathol K (Endothall)  $  -     $184,157  $852,630  

Hydrothol 191 (Endothall)  $  -     $285,037  $1,319,693  

Deep Littoral Zone (to 10 ft deep, 134 acres) 

Purchase Large Harvester    

  $128,450   $26,509   $251,183  



EVALUATION OF ALTERNATIVES 

7-4 ANC/CTS125.DOC/041960013 

TABLE 7-2 
Summary of Treatment Option Costs 

Treatment Description Capital Costs Annual O&M Costs 
Present Worth 
Costs 

Purchase Small Harvester    

  $102,025   $38,065  $278,260 

Contracted Harvester, 5-days per year    

  $  -     $11,000   $50,929  

Contracted Harvester, 134 Acres, 56-
days per year 

   

  $  -     $122,833   $568,705  

Borrow Homer’s Harvester    

  $2,000   $38,065   $178,235 

Herbicides    

Sonar A.S. (Fluridone)  $ -     $30,648   $141,899   

Sonar SRP. (Fluridone)  $ -     $38,678   $179,074   

Aquathol K (Endothall)  $ -     $98,978   $458,258   

Hydrothol 191 (Endothall)  $ -     $153,153  $709,081 

Reward (Diquat)  $ -     $38,427   $177,913  

Navigate (2,4-D)  $ -     $37,109   $310,711   

Bottom Barrier    

  $5,515,866   $7,000  $5,548,276 

Shallow Littoral Zone (to 5 ft deep, 28.5 acres) 

Small Harvester    

 $102,025 $8,039 $139,246 

Herbicides    

Sonar A.S. (Fluridone) $ - $6,478 $31,244 

Sonar SRP (Fluridone) $ - $8,456 $39,151 

Aquathol K (Endothall) $ - $10,732 $49,687 

Hydrothol 191 (Endothall) $ - $16,483 $76,312 

Reward (Diquat) $ - $8,403 $38,904 

Navigate (2,4-D) $ - $14,503 $67,148 

Weed Mower     

  $2,095   $4,275  $22,448 
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TABLE 7-2 
Summary of Treatment Option Costs 

Treatment Description Capital Costs Annual O&M Costs 
Present Worth 
Costs 

Bottom Barrier    

  $1,173,127   $4,000  $1,191,647 

All Floatplane Slips (235 slips at 700 square feet each = 6 acres) 

Weed Mower     

  $1,948  $1,800  $10,282 

Weed Cutter (10)    

  $20,019  $8,125  $57,636  

Hand Rake (10)    

  $1,350 $16,250  $76,586  

Individual Floatplane Slips (700 square feet) 

Bottom Barrier    

  $ 694  $400  $2,546  

Weed Cutter    

  $2,064  $25  $2,180  

Hand Rake    

  $135  $50  $366  

Herbicides    

Aquathol K (Endothall)  $ -     $156  $722 

Hydrothol 191 (Endothall)  $ -     $159  $737 

Reward (Diquat)  $ -     $155   $715 

Navigate (2,4-D)  $ -     $160  $731 

 

7.3.1   Aquatic Vegetation Harvesters 
Larger harvesters would work well in deeper areas of the lakes, but only the smaller 
harvester would be suitable for shallow areas. Therefore, for the littoral zone out to 10-feet 
deep, both the larger and smaller harvesters were considered, but only the smaller harvester 
was considered for the littoral zone out to 5-feet deep. 

The Airport has to decide whether to: 

• Purchase their own harvester,  

• Outsource the harvesting to a local contractor, or 
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• Borrow the harvester owned by Alaska Department of Transportation that is located in 
Homer Alaska.  

This decision would have a great impact on the cost, frequency, and timing of operations. 
The Airport will also need to identify locations around the lake to operate the shore 
conveyor, as well as areas to unload the vegetation. Dump trucks would most likely be 
necessary to haul the harvested vegetation off site. If the Airport purchased its own 
harvester, a determination on which model and components to buy would need to be made, 
as well as determining a plan for the appropriate labor to operate and maintain the 
equipment each year. 

Aquarius Systems harvesters were identified as good candidates for consideration. 
Aquarius is an established manufacturer of well known harvesters. Three Aquarius models 
have been compared, including one smaller harvester (EH-220), and two larger models 
(HM-320 and HM-420).  

• The EH-220 can cover 0.30 acres per hour, with a 5 foot cutter width, and a storage 
capacity of 3,200 lbs. 

• The HM-320 can cover 0.37 acres per hour, with a 6 foot cutter width, and a storage 
capacity of 7,025 lbs. 

• The HM-420 can cover 0.43 acres per hour, with a 7 foot cutter width, and a storage 
capacity of 10,500 lbs. 

EH-220 Harvester 
The EH-220 Harvester is ideal for use in smaller bodies of water and for littoral zone work.  
It has a storage capacity of 3,200 pounds, hydraulic controls, and has complete engine 
instrumentation.  

Capital Costs: 

• EH-220 Harvester = $63,650 

• TR-12 Trailer = $7,875 

• SC-12 Shore Conveyor = $20,500 

• Shipping - $10,000 

Total capital costs for the EH-220 including the trailer, shore conveyor, and shipping would 
be $102,025.  

Operations and maintenance costs include labor (harvester operator, boat driver, 
maintenance, dump truck driver) at approximately $50 per hour. Other maintenance for the 
EH-220 includes: 

• Spare parts = $0.60 per hour (spare part costs range from $0.58-$0.93 per hour operation) 
(Aquarius, 2004) 

• Repairs = $1.25 per hour (repair costs range from $0.66-$1.47 per hour operation) 
(Aquarius, 2004) 

• Estimated Fuel Costs 
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− Fuel efficiency for harvester is approximately 1.5 gallons of diesel per hour operated, 
fuel cost = $1.55 per gallon 

− Estimated gas for dump truck per hour harvester operation is approximately $0.60 
(Aquarius, 2004) 

The EH-220 was considered as an option for both the 5 and 10 foot deep littoral zones. For 
the larger littoral zone (134 acres), the present worth cost for the EH-220 over 5 years would 
be $278,260, assuming 450 hours of harvester operation to cover the entire 134 acres of the 
littoral zone one time. The 5 foot deep littoral zone is 28.5 acres, which would take 95 hours 
each year for one harvest with the EH-220. The 5 year present worth costs for the small 
harvester, in the smaller littoral zone, would be $139,246. 

HM-320 and HM-420 Harvesters 
The HM-320 and HM-420 are small enough to work fairly close to the shoreline, but work 
best in the deeper open areas. 

Capital Costs for the HM-320 and HM-420: 

• HM-320 Harvester = $81,100 

• HM-420 Harvester = $83,500 

• TR-23 Trailer for either harvester = $9,450 

• SC-23 Shore Conveyor for either harvester = $20,500 

• Shipping = $15,000 

Total capital costs for the HM-320 are estimated to be $126,050, while capital costs for the 
HM-420 are estimated to be $128,450. 

Operations and maintenance costs include labor (harvester operator, boat driver, 
maintenance, dump truck driver) at approximately $50 per hour. Other maintenance for the 
HM-320 and the HM-420 include: 

• Spare parts = $0.60 per hour (spare part costs range from $0.58-$0.93 per hour operation) 
(Aquarius, 2004) 

• Repairs = $1.25 per hour (repair costs range from $0.66-$1.47 per hour operation) 
(Aquarius, 2004) 

• Estimated Fuel Costs 

− Fuel efficiency for harvester is approximately 1.5 gallons of diesel per hour operated, 
fuel cost = $1.55 per gallon 

− Estimated gas for dump truck per hour harvester operation is approximately $0.60 
(Aquarius, 2004) 

The larger harvester was only considered for the littoral zone because it is too large to be 
effective in more shallow water. The present worth cost for the HM-420 over 5 years is 
$251,183 assuming 315 hours of harvester operation to cover 134 acres of the deeper littoral 
zone one time.  
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The regular maintenance schedule for all Aquarius harvesters is listed in Table 7-3. 

Table 7-3 
Typical Maintenance Schedule for Aquarius Harvesters 

Fuel the machine Daily 

Check hydraulic oil Daily 

Check screen for tightness Daily 

Check cutting head Daily 

Grease all fittings Once daily 

Check engine oil Twice daily 

Check conveyor belting Weekly 

Oil chain couplings Once per month 

Change engine oil (gas) Every 50 hours 

Change oil (diesel) Every 100 hours 

Change hydraulic oil filter Every 250 hours 

Change hydraulic oil Every 500 hours 

  

Other options for the Airport include outsourcing the harvesting work to a local contractor 
or borrowing Homer’s EH-220 harvester. A local contractor charges $2,200 per day for his 
services, which includes all harvesting and vegetation removal. Assuming the contractor 
uses the EH-220 harvester, it would take approximately six weeks to cover 134 acres. There 
would not be any capital costs associated with this option, but it would cost approximately 
$121,000 per year, for a five year present worth cost of $560,217.  

Borrowing Homer’s harvester would not have any capital cost associated with it other than 
the cost of shipping the harvester to and from Homer each year.  Operations and 
maintenance assumptions and costs were estimated be the same as if the Airport had 
purchased their own EH-220 harvester. Assuming $2,000 each year for shipping and 
approximately 11-weeks of harvester use each summer, this option would cost $38,064 each 
year, with a five year present worth cost of $178,235. 

7.3.2  Herbicides 
Herbicide treatments would not have up front capital costs. Costs of purchasing and 
shipping herbicides, as well as applicator labor fees would be considered annual operations 
and maintenance costs. Labor for a whole lake application of any of the herbicides was 
estimated to be 16 hours. The 10 foot littoral zone treatment is anticipated to take 8 hours, 
while the 5 foot littoral zone application is anticipated to take 4 hours. Individual slip 
application was estimated to take one-quarter hour plus an additional half-hour for raking 
dead vegetation from the slip, two times per year. All labor costs for herbicide application 
were estimated to be $100 per hour. 
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2, 4 -D 
Because 2, 4-D is not usually recommended for whole lake treatments, it was only 
considered as a treatment for the littoral area and for individual floatplane slips. The 
Navigate® label recommends a dose of 100-200 pounds per acre (5-pounds per 2,000 square 
feet) for susceptible vegetation such as milfoil; and 150-200 pounds per acre (7.5 to 10 
pounds per 2,000 square feet) for more resistant vegetation such as spatterdock and water 
shield.  

For littoral and individual slip treatment, costs were analyzed using an application rate of 
150 pounds per acre. Approximately 20,100 pounds of Navigate® would be needed to treat 
134 acres out to 10 feet deep in Lakes Hood and Spenard. Navigate® is sold in 50 pound 
bags for $165 each, and 402 bags would be needed (The Lake Doctors, 2004). The total cost 
for the littoral zone out to 10 feet would be approximately $67,110 per treatment, with a 
present worth cost of $310,712 over 5 years. For the littoral zone out to 5 feet deep, 4,275 
pounds of Navigate® would be needed. Therefore 86 bags of Navigate® would be required, 
for a total cost of $14,503 per treatment. Over a 5 year period, the present worth cost would 
be approximately $67,148. An application of 2.5 pounds of Navigate® would be required to 
control vegetation in an individual slip. It was assumed that it will take 15 minutes to apply 
the herbicide and ½ hour to rake dead vegetation, two times each year.  Therefore, it would 
cost approximately $158 annually for herbicide cost and labor for treatment of 1 slip with 
Navigate®. The present worth cost over 5 years would be approximately $731 per slip. 

Fluridone 
Fluridone products are most effective for treatment of areas larger than 10 acres. Therefore, 
fluridone products were not considered for individual plane slips.   

Literature and expert recommended dosages are as follows: 

• 0.5 to 4.0 pounds per acre (Pesticide Management Education Program, 1986) 

• 16 parts per billion (ppb) of Sonar (Dr. Bill Haller, 2004) 

• 30-150 ppb for partial lake treatments with Sonar A.S. (Sonar A.S. Label) 

• 45-150 ppb for partial lake treatments with Sonar A.S. (Sonar SRP Label) 

• 0.16 to 1.25 quarts per acre for submerged and floating plants in water less than 5 feet 
deep (Penn State, 2004) 

• 1.0 to 1.5 quarts per acre for submerged and floating plants in water greater than 5 feet 
deep (Penn State, 2004) 

Sonar A.S. costs $550 per quart, while Sonar SRP costs $931 per 40 pound bag (Aerators 
Aquatics 4 Lakes N Ponds, 2004). A whole lake treatment of Sonar A.S. would require 53 
quarts of herbicide, for a total cost of $30,886. A whole lake treatment of Sonar SRP would 
require 5.2 pounds per acre to achieve 16 ppb. A total of twenty-seven 40 pound bags would 
be needed plus the labor for application. The total cost would of $26,763. The present worth 
cost over 5 years, including labor, would be $143,000 for Sonar A.S. and $123,912 for Sonar 
SRP.  
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Sonar labels recommend higher doses of herbicide for partial lake treatment due to drift, 
between 30 and 150 ppb. The amount of Sonar A.S. required for each acre to achieve 30 ppb 
is calculated by taking = (Average water depth of treatment site) x (Desired ppb 
concentration of active ingredient equivalents) x (0.0027), while the he pounds of Sonar SRP 
required for each acre is calculated by taking = (Average water depth of treatment site) x 
(Desired ppb concentration of active ingredient equivalents) x (0.054). One treatment of the 
10-foot littoral zone would cost $30,648 for Sonar A.S and $38,678 for Sonar SRP. The 5 year 
present worth cost for Sonar A.S and Sonar SRP for the 10 foot deep littoral zone would be 
$141,900 and $179,074 respectively. Treating the 5 foot littoral zone would cost $6,748 for 
Sonar A.S and $8,456 for Sonar SRP. The 5-year present worth cost for Sonar A.S and Sonar 
SRP for the 5 foot deep littoral zone would be $31,244 and $39,151 respectively. 

Endothall 
Endothall was considered as a whole lake treatment and as a littoral and individual slip 
treatment. The literature-recommended dosage is 0.6 to 1.9 gallons per acre-foot for 
submerged plants (Penn State, 2004). 

A dose of 3.0 ppm was chosen to analyze Aquathol’s cost based on the target vegetation 
species in Lakes Hood and Spenard (potamogeton:  0.5 – 3.0 ppm, milfoil:  2.0 – 3.0 ppm). 
Hydrothol 191’s label recommends a dose of 2.0 ppm for target species. Based on this 
guidance, 2,392 gallons of Aquathol K or 3,390 gallons of Hydrothol 191 would be needed 
for a whole-lake treatment. Whole-lake treatment would cost a total of $184,157 for 
Aquathol K and $285,037 for Hydrothol 191, including labor. The 5 year present worth costs 
of a whole-lake treatment would be $852,630 for Aquathol K and $1,319,693 for Hydrothol 
191. Treatment of the 10 foot littoral zone with Aquathol K would cost $98,978 including 
labor for the first year, with the 5 year present worth costs totaling $458,258. Treatment of 
the 10 foot littoral zone with Hydrothol 191 would cost $153,153, and the 5 year present 
worth costs would be $709,081. Treatment of the 5 foot littoral zone using Aquathol K 
would cost $10,732, and the 5 year present worth costs would be $49,687. Treatment of the 5 
foot littoral zone using Hydrothol 191 would cost $16,453 with 5 year present worth costs 
adding up to $76,312. Both Aquathol K and Hydrothol 191 would work well for individual 
slip owners, and both herbicides would require less than one container to treat each slip. 
This estimate includes 15 minutes to apply the herbicide and one-half hour to rake dead 
vegetation, two times each year. Therefore, it would cost approximately $156 annually for 
the herbicide and labor for treatment of one slip with Aquathol K, and $159 to treat one slip 
with Hydrothol 191. The present worth costs over 5-years would be approximately $722 for 
Aquathol K and $737 for Hydrothol 191. 

Diquat  
Diquat products are not usually recommended for whole lake treatment, and therefore were 
only considered for the littoral zone and individual slips. Reward®’s label suggests 
application dosages based on whether vegetation species are present, as well as whether 
you are placing it below the surface or spraying it on the surface of the water. Examples of 
vegetation controlled by Reward® and the appropriate application rates are listed on the 
product label (Appendix A). For most species present in Lakes Hood and Spenard, 2 gallons 
per surface acre would be sufficient for application of Reward® on the bottom, subsurface, 
or surface of the lakes. 
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Treatment of the 10-foot deep littoral zone would require 268 gallons of Reward®, which 
would cost $38,427 including labor for the first year. The 5 year present worth costs for 
treatment of the 10 foot littoral zone using Reward® would be $177,914. Treatment of the 
5 foot deep littoral zone would require 57 gallons of Reward®, costing $8,400 including 
labor. The 5-year present worth costs would be $38,904. Less than 1-gallon of Reward® 
would be needed to treat vegetation in an individual floatplane slip, which would cost 
approximately $155 per year, including labor. This estimate includes 15 minutes to apply 
the herbicide and ½ hour to rake dead vegetation, two times each year. The present worth 
costs over 5-years would be approximately $715 for one slip. 

7.3.3  Triploid Carp 
Stocking the lakes with triploid carp is a whole lake treatment option. The main capital costs 
consist of purchasing the fish and shipping. There is also labor for stocking the lakes. 
Washington State Ecological Services recommends 9 to 25 fish per vegetated acre, while the 
Missouri Department of Conservation recommends 5 to 10 fish per acre of water for 40 to 60 
percent plant cover. Nisqually Fish Farm in Washington State charges $12 per fish, which is 
the most likely supplier for Alaska. A stocking rate of 10 fish per vegetated acre was used to 
estimate the capital cost. Using a high estimate of 134 acres of the lakes being vegetated, an 
estimated 1,380 fish would be needed to have the desired result. Therefore, the total cost for 
the fish would be $16,560. Approximately 10 fish fit in each box, and shipping for each box 
is estimated to cost $104 based on weight (Federal Express, 2004). The total cost for shipping 
1,380 fish is estimated to be $14,352. Two fish gates would also be required for this option to 
prevent the stocked exotic fish from escaping to natural systems. A similar fish gate built in 
Washington State cost $22,000. The fish gates for the Airport are estimated to cost $20,000 
each. Therefore, the total capital cost of stocking Lakes Hood and Spenard with triploid 
carp, including two fish gates, is approximately $71,000. Labor for this option was estimated 
to be 16 hours each year for initial stocking and subsequent annual surveys and analyses. 
The 5 year present worth of stocking the lakes with carp is $74,616. 

7.3.4  Bottom Barrier 
Bottom barriers are mainly used for small, easy to manage areas. Barriers could be 
employed on a larger scale, but material costs and the difficulty of maintaining a large 
barrier could be prohibitive. Bottom barriers could also come loose, and get in the way of 
float plane operation.  

Reported costs for building bottom barriers range from $0.22 to $1.25 per square foot. Based 
on case studies conducted in Washington State, it costs approximately $750 to have 1,000 
square feet of bottom screen installed. The same study estimated maintenance costs for a 
waterfront lot at about $120 each year (Washington Department of Ecology, 2004). 
Commercial installation costs vary depending on sediment characteristics and type of 
bottom screen selected. 

Materials needed to build bottom barriers include a barrier material, sand bags, 2-inch by 2-
inch boards, nails, marine plywood, and staple guns. A variety of tarp materials have been 
used for barriers, including polyethylene, polypropylene, synthetic rubber, burlap, 
fiberglass screens, woven polyester, and nylon film. Synthetic fabrics or burlap are the two 
most commonly used materials. Bottom barriers can be used at any depth; however, divers 
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are often needed to build the barriers in deep waters. Labor includes installation and 
maintenance on a regular basis to make sure the edges of the barrier are secure and that 
vegetation is not growing up and over the barrier.  

Cost assumptions for bottom barriers at the Airport: 

Nails:  Two, 6d- 11½ gauge nails are needed for each 2-inch by 2-inch board. There are 
approximately 181 nails per pound. Lowe's hardware price = $1.69 per pound of nails. 

Staple Guns:  Ace hardware staple gun = $24.99, Lowe’s staple gun $16.97 

Marine Plywood:  12 square feet, or 48 gussets, are needed for each frame. Marine plywood 
costs approximately $2.13 per square foot at Westwind Hardwood (2004). 

Labor costs are estimated to be $50 per hour. If divers were needed for deep waters, their 
labor costs are estimated to be $100 per hour. 
Bottom barriers were considered for the 10 and 5 foot deep littoral zones, and for individual 
slips. Synthetic bottom barrier materials were chosen due to their superior durability. The 
entire area of the 10 foot deep littoral zone is 134 acres, which is 5,827,040 square feet, and 
would require 40,535 12-foot by 12-foot barrier frames to cover the area. Using an estimate 
of $0.75 per square feet for the synthetic material, the total cost for the barrier material 
would be $4,277,780. The total capital cost for the 10 foot littoral zone would be $ $7,336,080. 
With maintenance labor and replacement materials factored in, the 5 year present worth 
value would be $7,368,490. This option is obviously cost prohibitive, and is not a realistic 
option for the Airport. The 5 foot littoral zone encompasses 28.5 acres, or 1,241,460 square 
feet. Therefore, 8,622 12 foot by 12 foot frames would be needed at a total capital cost of 
$1,560,285, and the 5 year present worth cost would be $1,578,804. Scuba divers would not 
be needed for the 5 foot littoral zone or the slips, which would reduce labor costs. The most 
realistic use of bottom barriers at the Airport would be for individual floatplane slips. To 
cover the average slip area of 700 square feet, 5, 12 foot by 12 foot frames would be needed 
for a total capital cost of approximately $900 per slip including installation labor. The 5 year 
present worth cost would be $2,756, estimating that each slip would require 8 hours of 
maintenance each year. 

7.3.5  Weed Mower 
The basic weed mower only cuts down to three feet deep; however, extenders can be 
purchased to allow cutting two or four feet deeper. Due to the depth limitation, weed 
mowers were only considered as an option for floatplane slips. The mowers fit on the front, 
side, or back of any small boat. The Jensen Weed Mower with 1/10 horse power (hp) 
engine, which can cover 1 acre in 3 hours, costs $1,735. The mower also requires a 12-volt 
deep cycle marine battery, which costs approximately $144 (Optima Batteries, 2004). For this 
cost estimate, we assumed the Airport currently owned a boat adequate for this purpose. 

The weed mower was considered as an option for the Airport to use at all slips if Scenario 1 
were implemented. This option was not considered for individual slip owners because each 
individual would need a boat and the mower attachment, which was considered to be cost 
prohibitive. The labor is estimated to be one-fourth of an hour for each slip. The total capital 
costs for the weed mower, including a 2-foot extender and shipping is $2,095. If the mower 
was used at each of the 235 slips two times per year, the five year present worth cost 
estimate would be $10,282. The weed mower was also considered as an option for the 
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littoral zone out to 5 feet deep. The extender would need to be purchased for this area in 
order to reach 5 feet deep, which costs an additional $159. Using the advertised rate of 1 acre 
in 3 hours, it would take 85.5 hours to cover 28.5 acres, which would cost $4,275 per year in 
operations and maintenance. The 5 year present value of this option would be $21,888.  

7.3.6  Weed Cutter 
Weed cutters are a relatively inexpensive and easy method of removing vegetation from 
smaller areas. This option was considered for individual slips only. The Swordfish Weed 
Cutter works like a self-propelled lawn mower, and is sold with two re-chargeable batteries 
and a charger for $1,995, plus $69 for shipping.  

The weed cutter could be implemented by the Airport in Scenario 1 if they took 
responsibility for maintaining all slips. Weed cutters were also considered in Scenarios 2 
and 3 where slip owners maintained their own slip areas. It is estimated that it would take 
15 minutes per slip, two times per year. If the Airport purchased 10 weed cutters, the capital 
costs including shipping would be $20,019. The 5 year present worth cost would be $57,636 
for this option. If the weed cutter was used by an individual slip owner who purchased their 
own cutter, the 5 year present worth cost would be $2,180. This cost analysis assumes a cost 
of $50 per hour in order to assign value to the slip owner’s time (or hired help time), and 
that owners dispose cut weeds by either composting them on their property or throwing 
them away as trash.  

7.3.7  Hand Rake  
Hand rakes are the least expensive, but one of the more labor intensive methods of 
removing vegetation from individual slips. One popular commercial rake is the Deluxe Lake 
Rake by Pond Supply for $95 to $125. For purposes of this cost estimate, the $105 model was 
chosen, and shipping for that model would be approximately $30, for a total capital cost of 
$135.  

Hand rakes could be implemented by the Airport in Scenario 1 if they took responsibility for 
maintaining all slips. Hand rakes were also considered in Scenarios 2 and 3 where slip 
owners maintained their own slip areas. It is estimated that it would take 30 minutes per 
slip. If the Airport purchased 10 weed rakes, the capital costs including shipping would be 
$1,350. The 5 year present worth cost would be $76,586 for hand rakes including labor. For 
the individual slip owner, the 5 year present worth cost would be $366, assuming one-half 
hour was spent, two times per year removing vegetation from one slip. This analysis used a 
$50 estimate per hour in order to assign value to the slip owner’s time (or hired help time). 
This cost analysis assumes that slip owners dispose cut weeds by either composting them on 
their property or throwing them away as trash.  
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Scenario 1: ANC Performs All Vegetation Management at Lakes Hood and Spenard

2005 2006 2007 2008

$30,000
$1,600

$30,000
$1,600

$30,000
$1,600

$30,000
$1,600

$30,000
$1,600

$30,912

$800

$92,025

$35,065

$66,000

$35,065$35,065$35,065$35,065
$10,000

$66,000 $66,000 $66,000 $66,000

$1,350
$16,250 $16,250 $16,250 $16,250 $16,250

$35,065 $35,065$35,065$35,065$35,065
$2,000 $2,000 $2,000 $2,000 $2,000

$20,020
$8,125 $8,125 $8,125 $8,125 $8,125

$40,000
$800 $800 $800 $800

$1,948
$1,800 $1,800 $1,800 $1,800 $1,800

$10,000

$1,350



Figure 7-2

ANC j f m a m j j a s o n d j f m a m j j a s o n d j f m a m j j a s o n d j f m a m j j a s o n d j f m a m j j a s o n d
Herbicide Treatment
Sonar A.S. cost for whole-lake treatment 
Apply herbicides

143,000.00$        
Herbicides
Navigate cost for 10-foot deep littoral zone*
Apply herbicides

310,712.00$        
Purchase Vegetation Harvester 
EH-220 harvester, trailer, and conveyer
Ship harvester
Harvest vegetation, O&M

278,260.00$        
Contract Out Vegetation Harvester 
Harvest vegetation 30 days per year

2,295.50$            
Borrow EH-220 Vegetation Harvester 
Ship harvester
Harvest vegetation, O&M

178,035.00$        
Individual Slip Owners
Weed Cutters 
Purchase and ship one Swordfish cutter
One floatplane slips 2x per year

2,180.00$            
Weed Rakes
Purchase and ship one rake
Rake one floatplane slips 2x per year

366.50$               
*Navigate and other herbicide costs are higher than Fluridone due to higher dosages needed in smaller open areas due to drift. Smaller doses of Fluridone are needed for contained whole-lake treatments.

5-year Present 
Worth Costs

2009
Treatment Options Implementation Schedule
Scenario 2: ANC and Slip Owners Share Responsibility for Vegetation Management at Lakes Hood and Spenard

2005 2006 2007 2008

$30,000
$1,600

$30,000
$1,600

$30,000
$1,600

$30,000
$1,600

$30,000
$1,600

$92,025

$38,065

$66,000

$38,065$38,065$38,065$38,065
$10,000

$66,000 $66,000 $66,000 $66,000

$135
$50 $50 $50 $50 $50

$38,065 $38,065$38,065$38,065$38,065
$2,000 $2,000 $2,000 $2,000 $2,000

$2,064
$25 $25 $25 $25 $25

$67,110
$800

$67,110
$800

$67,110
$800

$67,110
$800

$67,110
$800



Figure 7-3

Individual Slip Owners j f m a m j j a s o n d j f m a m j j a s o n d j f m a m j j a s o n d j f m a m j j a s o n d j f m a m j j a s o n d
Weed Cutters 
Purchase and ship one Swordfish cutter
One floatplane slips 2x per year

2,180.00$            
Weed Rakes
Purchase and ship one rake
Rake one floatplane slips 2x per year

366.50$               
*Navigate and other herbicide costs are higher than Fluridone due to higher dosages needed in smaller open areas due to drift. Smaller doses of Fluridone are needed for contained whole-lake treatments.

5-year Present 
Worth Costs

2009
Treatment Options Implementation Schedule
Scenario 3: ANC Does Nothing, Slip Owners Maintain Their Own Slips

2005 2006 2007 2008

$135
$50 $50 $50 $50 $50

$2,064
$25 $25 $25 $25 $25
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SECTION 8 

Integrated Management Plan 

All potential vegetation control options were evaluated, and an integrated management 
strategy was developed considering cost, environmental issues, and effectiveness. The 
chosen strategy is scientifically sound, and addresses specific issues in the lakes.  

8.1  Selected Vegetation Management Scenario  
Scenario 2 was chosen for implementation at the Airport based on its flexibility and 
appropriateness of treatment options. In the selected Scenario, the Airport is responsible for 
controlling vegetation outside of the slips in the open water, while individual slip owners 
take care of their own slips with the Airport’s guidance. 

An implementation schedule that outlines the cost of the selected scenario and options is 
shown in Figure 8-1. Five year present worth costs associated with the selected management 
plan options are summarized in Table 8-1. Harvesters were selected as the main method of 
controlling vegetation in the open water. Harvesters achieve the desired goal of reducing 
vegetation, yet they leave vegetation on the shoreline intact which helps protect against 
erosion. Additionally, harvesters cause minimal environmental concern, and would likely 
be the most attractive option to the public. For the summer of 2005, the Airport plans to use 
the harvester owned by the Alaska Department of Transportation and Public Facilities that 
resides in Homer most of the year. It will cost approximately $2,000 to ship the harvester 
back and forth from Homer, and will cost $38,065 for operations and maintenance costs for 
one year. Because the Airport will be sharing the harvester with Homer during 2005, the 
Airport maintains the use of a contracted harvester for no more than five days per year on 
an as-needed basis, which will cost approximately $11,000. The Airport will work on 
ordering and procuring a new harvester for use starting in the summer of 2006. This is 
expected to cost approximately $102,025 in capital costs, with annual operating and 
maintenance costs of $38,065. 

Individual slip owners will have the option of using weed rakes to maintain their float plane 
slips. Weed cutters are another option that the Airport supports. Hand rakes are the 
preferred method because they are inexpensive and can be used by slip owners on an as-
needed basis. Labor costs were included in the cost estimates, which included the owner 
raking his or her slip two times each year.  Five-year present worth costs for this option are 
shown in Table 8-1 and Figure 8-1. 
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TABLE 8-1 
Selected Vegetation Management Options and 5-Year Present Worth Value 

Responsible Party Cost 

The Airport  

Borrow Homer’s EH-220 Vegetation 
Harvester (2005 only) 

$40,065 (Summer of 2005 only) 

Contract Harvester on as-needed basis 
for 5-days (2005 only) 

$11,000 (Summer of 2005 only) 

Purchase EH-220 Vegetation Harvester 
(2006 on) 

$278,260 (5-year present worth value) 

Individual Slip Owners  

Weed Rakes $366 (5-year present worth value) 

 

 



Figure 8-1

ANC j f m a m j j a s o n d j f m a m j j a s o n d j f m a m j j a s o n d j f m a m j j a s o n d j f m a m j j a s o n d
Borrow EH-220 Vegetation Harvester (2005)
Ship harvester
Harvest vegetation, O&M

40,065.00$       
Contract Out Vegetation Harvester (2005)
Harvest vegetation 5 days per year

11,000.00$       
Purchase Vegetation Harvester (2006) 
EH-220 harvester, trailer, and conveyer
Ship harvester
Harvest vegetation, O&M

254,285.00$     
Individual Slip Owners
Weed Rakes
Purchase and ship one Deluxe Rake
Rake one floatplane slips 2x per year

366.50$           
*Navigate and other herbicide costs are higher than Fluridone due to higher dosages needed in smaller open areas due to drift. Smaller doses of Fluridone are needed for contained whole-lake treatments.

5-year Present 
Worth Costs

2009
Treatment Options Implementation Schedule
Integrated Management Plan for Vegetation Management at ANC

2005 2006 2007 2008

$135
$50 $50 $50 $50 $50

$2,000

$11,000

$38,065

$38,065 $38,065$38,065$38,065

$92,025
$10,000
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Appendix A 
Herbicide Labels 

 



NAVIGATE 
A SELECTIVE HERBICIDE FOR CONTROLLING CERTAIN UNWANTED AQUATIC PLANTS 

 
ACTIVE INGREDIENTS: 

                        Butoxyethyl ester, 2,4-Dichlorophenoxyacetic acid, ………………....27.6% 
INERT INGREDIENTS:   …………………………………………………...……...72.4% 
                                     TOTAL                 100.0% 

*Isomer specific by AOAC Method, Equivalent to 2,4-Dichlorophenoxyacetic Acid 19% 
EPA Reg. No. 228-378-8959                                EPA Est. No.  228-IL-1 

KEEP OUT OF REACH OF CHILDREN 
CAUTION 

For Chemical Emergency, Spill, Leak, Fire, Exposure or Accident call Chemtrec Day or Night 1-800-424-9300 
 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS AND DOMESTIC ANIMALS 
CAUTION 
Harmful if swallowed, absorbed through skin, or inhaled.  Causes eye irritation. Avoid contact with skin, eyes or clothing.  Avoid breathing dust. When 
handling this product, wear chemical resistant gloves. Wash thoroughly with soap and water after handling.  When mixing, loading, or applying this 
product or repairing or cleaning equipment used with this product, wear eye protection (face shield or safety glasses), chemical resistant gloves, long-
sleeved shirt, long pants, socks and shoes. It is recommended that safety glasses include front, brow and temple protection.  Wash hands, face and 
arms with soap and water as soon as possible after mixing, loading, or applying this product. Wash hands, face and hands with soap and water before 
eating, smoking or drinking. Wash hands and arms before using toilet. After work, remove all clothing and shower using soap and water. Do not reuse 
clothing worn during the previous day’s mixing and loading or application of this product without cleaning first. Clothing must be kept and washed 
separately from other household laundry. Remove saturated clothing as soon as possible and shower. 

STATEMENT OF PRACTICAL TREATMENT 
IF SWALLOWED: Call a physician or Poison Control Center. Drink 1 or 2 glasses of water and induce vomiting by touching back of throat with finger.  If 

person is unconscious, do not give anything by mouth and do not induce vomiting. 
IF ON SKIN:   Wash with plenty of soap and water. Get medical attention. 
IF INHALED:  Remove victim to fresh air. If not breathing, give artificial respiration, preferably mouth-to-mouth.  Get medical attention. 
IF IN EYES:    Flush eyes with plenty of water. Call a physician if irritation persists. 

ENVIRONMENTAL HAZARDS 
This product is toxic to fish. Drift or runoff may adversely affect fish and non-target plants. Do not apply to water except as specified on this label. Do not 
contaminate water when disposing of equipment washwaters. Unless an approved assay indicates the 2,4-D concentration is 100 ppb (0.1 ppm) or less, 
or, only growing crops and non-crop areas labeled for direct treatment with 2,4-D will be affected, do not use water from treated areas for irrigating plants 
or mixing sprays for agricultural or ornamental plants.  Unless an approved assay indicates the 2,4-D concentration is 70 ppb (0.07 ppm) or less, do not 
use water from treated areas for potable water (drinking water). 

Clean spreader equipment thoroughly before using it for any other purposes.  Vapors from this product may injure susceptible plants. 

Most cases of ground water contamination involving phenoxy herbicides such as 2,4-D have been associated with mixing/loading and disposal sites.  
Caution should be exercised when handling 2,4-D pesticides at such sites to prevent contamination of ground water supplies.  Use of closed systems for 
mixing or transferring this pesticide will reduce the probability of spills. Placement of the mixing/loading equipment on an impervious pad to contain spills 
will help prevent ground water contamination. 

STORAGE AND DISPOSAL            

STORAGE 
Always use original container to store pesticides in a secure warehouse or building.  Do not store near seeds, fertilizers, insecticides or fungicides.  Do 
not stack more than two pallets high. Do not contaminate water, food or feed by storage or disposal.  It is recommended that a SARA Title III emergency 
response plan be created for storage facilities.  Do not transport in passenger compartment of any vehicle. 

PESTICIDE DISPOSAL 
Pesticide wastes are toxic.  If container is damaged or if pesticide has leaked, clean up spilled material. Improper disposal of excess pesticide is a 
violation of Federal law and may contaminate ground water.  If these wastes cannot be disposed of by use according to label instructions, contact your 
State Pesticide or Environmental Control Agency, or the Hazardous Waste representative at the nearest EPA Regional Office for guidance. 

CONTAINER DISPOSAL 
Do not reuse empty bag. Completely empty bag into application equipment. Then dispose of empty bag in a sanitary landfill or by incineration, or, if 
allowed by State and local authorities, by burning.  If bag is burned, stay out of smoke. 

MANUFACTURED FOR: 
SEE ADDITIONAL PRECAUTIONS 

AND DIRECTIONS ON BACK 
 
 
 
 

NAVIGATE is a trademark of Applied Biochemists 

NET WT. 50 LBS. (22.68 KG)  
 
Milwaukee, WI 53022 

1-800-558-5106 

www.appliedbiochemists.com 
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