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EXECUTIVE SUMMARY

In 2016, the investigated new technology that could be implemented in the Tahoe Keys
lagoons to improve macrophyte fragment collection. This investigation encompassed a
field trial comparison study, including the TKPOA current skimmer boat, the Omni Cat (by
ELASTEC), the TigerCat (by Weedoo Workboats), and the TKPOA retrofit skimmer boat,
designed by Dr. Lars Anderson.

The trials for each boat were conducted at different times and took a total of two days to
complete per workboat. The first day of the field demonstration included the mandatory
boat inspection and a presentation to the Water Quality Committee (WQC) of TKPOA.
The second day included a demonstration of each workboat. An evaluation sheet,
prepared prior to the trial, was filled out by the evaluation team [Sierra Ecosystem
Associates (SEA) and the TKPOA Aquatic Invasive Species (AlS) Coordinator] and used
to calculate the average performance score for each workboat.

While there was no reduction of crew members required for any of the new skimmer
workboats demonstrated in the field trial, the purchase and use of these workboats in the
Tahoe Keys would be advantageous for increasing fragment control and reducing spread.

Existing TKPOA | Good for collection of fragments around docks; pool skimmer
Skimmer Boat: | relatively laborious and slow as the net is small and has limited
capacity.

Omni Cat: Easy to operate; adjustable platform conducive to multiple uses of
boat. Worked well in open water areas and decreased physical labor
while increasing amount of fragments collected over time. Wide
turning radius due to single motor; work around docks was difficult.

TigerCat: Easy to operate; good maneuverability due to smaller size. Worked
well around docks, cutting with boom arm and collecting fragments
in hard to reach places. Requires frequent emptying.

Retrofit TKPOA | Retrofit easy to install on existing boats; materials relatively
Skimmer Boat: | inexpensive. Worked well in open channels and along shoreline;
retrofit scoop more efficient than pool scoop. Design of front scoop
will be modified to reduce operator lift weights.

The retrofit skimmer boat, designed by Dr. Lars Anderson, is capable of successfully
collecting the fragments floating along the surface of the lagoons. The retrofit frame and
scoop reduced the overall labor from the original TKPOA skimmer boat and increased
the amount of fragments collected in an hour.

The TigerCat (Weedoo) and the Omni Cat (ELASTEC) demonstrated their effectiveness
for management of aquatic weeds in the lagoons. These two machines complement each
other and would greatly increase the efficiency in the overall Weed Harvesting Program.
If only one boat can be purchased at this time, then it is recommended that the Omni Cat
be purchased as it allows for constant skimming of the main lagoon channels. If sufficient
funding allows, purchase of one of each of the boats is recommended.
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1.0 INTRODUCTION

The Tahoe Keys, a residential and commercial development located along the south
shore of Lake Tahoe, is comprised of three water features: Lake Tallac Lagoon (a storm
water collection basin for South Lake Tahoe), the Main Lagoon (western water access for
most residences of the Tahoe Keys), and the independent, separately owned Marina
Lagoon (eastern water access for the Keys Marina, other commercial, and many
townhome residences of the Tahoe Keys). Both the Main and Marina lagoons have direct
connections to Lake Tahoe via the West and East channels, respectively.

The Tahoe Keys encompass 172 acres of waterways with 1,529 homes as well as a
public marina, and a commercial center. Property in and around the Tahoe Keys lagoons
is controlled by multiple landowners and waterway land ownership includes individual
property owners, association ownership (e.g., TKPOA common property and Tahoe Keys
Beach and Harbor Association), and commercial and governmental ownership. Through
various agreements, TKPOA maintains the waterways for boating and other recreation.
This ownership pattern adds management complexity. TKPOA has no legal or other
authority to require others to participate in the Integrated Management Plan or implement
best management practices.

The Lake Tallac Lagoon is a narrow lake located on the southern edge of the Tahoe Keys
and is separated from the Tahoe Keys Main Lagoon by a diversion structure. Additionally,
the Lake Tallac Lagoon is connected to Lake Tahoe indirectly through the Pope Marsh
during times of significant water level increase. The Main Lagoon is located on the
western edge of the Tahoe Keys and is directly connected to Lake Tahoe through the
West Channel. It is a combination of connected lagoon fingers and coves that provides
recreational access to Tahoe Keys residents and renters. The Main Lagoon provides
limited public access and no commercial access. Lastly, the Marina Lagoon is located
towards the eastern side of the Tahoe Keys and is directly connected to Lake Tahoe
through the East Channel. It is relatively open, with heavy boat traffic from commercial
and private boat usage.

The Tahoe Keys lagoons are currently experiencing a problem with the growth and
spread of invasive aquatic plants, or aquatic macrophytes, a problem that has steadily
increased since the 1980’s. The three macrophytes that are of greatest concern include
the non-native Eurasian watermilfoil (Myriophyllum spicatum), curlyleaf pondweed
(Potamogeton crispus), and the native plant coontail (Ceratophyellum demursum). The
main mode of reproduction for these three aquatic macrophytes is vegetative
reproduction, or the generation of new plants via the dispersal of viable plant fragments.
These fragments can be created by mechanical harvesting, waterfowl feeding, and wave
action and have been known to travel between bodies of water by boat ballasts, hulls and
outboard motors. After treating the areas with mechanical harvesting residual rhizomes,
reproductive structures called turions, and the release of axillary buds also produce new
plants in the treated area.
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While aquatic plants are generally beneficial to aquatic ecosystems by providing habitats
and nutrients for benthic invertebrates, fish, and waterfowl, unchecked proliferation can
be harmful. Aquatic plants can entrap swimmer’s legs, wrap around boat propellers, and
reduce water quality.

Navigational clearance maintenance of the lagoon channels and collection of fragments
is conducted by the Tahoe Keys Property Owners Association (TKPOA). Currently, the
TKPOA is actively working on strategies to improve management of submerged aquatic
weeds in the Tahoe Keys lagoons. The Integrated Management Plan for Aquatic Weeds
for the Tahoe Keys Lagoons (TKPOA 2016) was created in order to fulfill the Water
Quality Certification and Waste Discharge Requirements (WDRs), issued by the
Lahontan Regional Water Quality Control Board (LRWQCB) for the Tahoe Keys in 2014
(Lahontan 2014). The IMP describes currently approved methods for the control and
management of invasive aquatic plant species in the Tahoe Keys lagoons. As part of the
IMP, the TKPOA proposed a 2016 Harvesting and Fragment Collection Program to
investigate methods to improve the existing practices of harvesting and fragment
collection in the Tahoe Keys lagoons. In the summer of 2016, the TKPOA implemented
the program by scheduling demonstrations in the Tahoe Keys lagoons of specialized
workboats used to collect plant fragments, trash, and debris in a variety of marine settings.
These workboats collect debris on the water surface and to a depth of approximately 18
inches below the surface and are referred to collectively as skimmer boats. This paper
reviews these demonstrations of several specialized workboats. The TKPOA will use this
information to determine the best option to improve fragment collection in the Tahoe Keys
lagoons that results from mechanical harvesting. Skimmer boats included in the
demonstration were:

1. TKPOA skimmer

2. Omni Cat (ELASTEC)
3. TigerCat (Weedoo)

4. TKPOA retrofit skimmer
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2.0 SKIMMER WORKBOAT TRIALS

Startup of the fragment collection improvement program began in February 2016. During
this time, initial research for a variety of skimmer workboats was conducted and
manufacturers contacted for more information on the different workboat models. In June
2016, the start of the harvesting season for the Tahoe Keys lagoons, changes in
harvesting and skimmer boat operations commenced.

Observations for the TKPOA skimmer boat currently utilized in the Tahoe Keys lagoons
were compiled throughout the 2016 season. These boats are used daily in the Tahoe
Keys lagoons to collect floating plant fragments produced from mechanical harvesting
and boat traffic, as well as to collect fragment piles created by homeowners on docks and
shorelines.

Field trials including both ELASTEC’s Omni Cat and Weedoo Workboat’'s TigerCat,
occurred during the first week of August 2016. The representative from each company
was given two days to complete the trial. An evaluation sheet was prepared prior to the
trial, with a section for scoring and another for any additional comments that can be used
to evaluate overall performance. Kristen Hunter (SEA), Krystle Heaney (SEA), Greg
Hoover (TKPOA), and members of the TKPOA Skimming Crew that worked with the
workboat in question filled out the evaluation sheets. The overall average score was
calculated for each workboat from the completed evaluations. All compiled evaluation
sheets can be found in Appendix A. Furthermore, each skimmer workboat was photo
documented during the course of the field trials. These images can be found in the photo
journal located in Appendix B.

The first day of the field demonstration included the mandatory Clean Drain and Dry boat
inspection, required before any boat can be launched in the Tahoe Basin, and a
presentation to the Water Quality Committee (WQC) of the TKPOA. During this
presentation, the representative provided an overview of the product, oversaw an
inspection of the boat by the WQC members, and answered any questions that arose.

The second day included a demonstration of each workboat, observed by the evaluation
team as well as interested stakeholders and WQC members, including:

Rick Lind

John Larson
Chris Disney
Marla Weitzman
Jim Jones
Dennis Zabaglo
Paul Nielsen
Bruce Warden
Madonna Dunbar
Lars Anderson
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Sites were determined two weeks in advance to the scheduled trial from the plant density
data that is routinely collected biweekly throughout the Tahoe Keys lagoons. Each boat
operator was given an hour prior to the start of the trial to practice and familiarize
themselves with the waterways. The morning of the trial focused on the collection of
fragments in open water areas while the latter half of the day focused on narrow areas,
including work around, near, and/or under docks.

The conclusion of all skimmer workboat evaluation field trials occurred in late-September
and included the retrofit TKPOA skimmer boat. The retrofit TKPOA skimmer was
manufactured by the TKPOA Water Quality Department in conjunction with Dr. Lars
Anderson. In both cases, the boats were tested with respect to their efficiency at collecting
fragments in an open channel, dead end coves, and around docks and the same
evaluation sheets used to initially evaluate the first two skimmer workboats tested (the
Omni Cat and the TigerCat) were also completed.

21 TKPOA Skimmer Boat

The current skimmer boats have been used for multiple seasons to collect aquatic
macrophyte fragments. These boats have a relatively simple design that includes flat
working platform, outboard motor, and equipment storage. The hull of the vessel is made
up of primarily fiberglass and the boats are roughly 6.5 feet wide and 16 feet long with a
draft of about 2 feet.

Each boat is crewed by two TKPOA staff, one driver and one skimmer. A pool skimmer
with an extended handle is used to scoop fragments from the surface of the water.
Collected fragments are stored on the flat work platform near the front of the boat.

2.1.1 Advantages

As this model has been used by the TKPOA for multiple seasons, there is no additional
cost for purchasing or renting the boats. The skimmer collects between 2 to 3 loads of
plant material per day, including material collected from the piles on homeowners docks
as well as fragments collected with the pool skimmer. Collected fragments can be
unloaded on either harvesters or the TKPOA trailer. This method of fragment collection
is good at collecting fragments near and under docks as the pool skimmer allows for
precision.

21.2 Disadvantages

A disadvantage of this fragment skimming method is that the use of the pool skimmer
makes it relatively laborious and slow. The net itself is small and can only hold a small
collection of fragments before it needs to be emptied on the deck of the boat.
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2.1.3 Modifications

Modifications for the TKPOA skimmer boat were proposed and utilized in the retrofit
TKPOA skimmer boat included in this field demonstration. Overall, the objective of this
retrofit was to increase the amount of fragments collected per hour.

2.2 Omni Cat

The August 2016 demonstration of the Omni Cat in the Tahoe Keys lagoon was the first
test by ELASTEC for the collection of floating aquatic macrophyte fragments. The Omni
Cat is a trash/debris skimmer designed for relatively sheltered waters. The vessel, 23’
long and 8'3” wide, is manufactured with marine grade aluminum. The draft of the Omni
Cat is relatively shallow, at 12 inches and one outboard motor (Suzuki 25 hp, 40 hp, or
50 hp) propels the vessel.

A central platform, with removable central deck plates, is attached to two pontoons
between which the collection basket can be found. The deck plates are removable, with
a variety of combinations that are made with non-slip aluminum tread plates. The basket
is lined with aluminum side panels. Forward hinged gates with 2” inch diameter mesh are
located at the front (which can be lifted to allow debris to flow in) and back of the basket.
The plated base contains drain holes to further aid flow and collection. Four built-in lifting
points located at the corners of the basket allow for removal and emptying via crane
(Figures 1 and 2 below).

Figure 1. ELASTEC’s Omni Cat

’ : :! y
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Figure 2. Omni Cat Collecting Fragments in an Open Water Area

2.2.1 Advantages

Overall, the Omni Cat has a simple design that is easy to operate. As the workboat is built
using marine grade aluminum, any mechanical work that may be required on the base
model would be for the outboard motor. The adjustable platform built-in to the workboat
is conducive to multipurpose use and the installation of desired modifications, including
the addition of a crane to conduct buoy installation/removal.

The skimmer worked well in open channels. As the skimmer moved up and down the
channel, fragments collected in the central basket formed a netting along the back and
prevented smaller fragments from escaping. This decreased the amount of physical labor
required for fragment collection, as the layout of the vessel allows operation to be
conducted by a single operator, and reduced the amount of time spent collecting
fragments from open areas. Reduction of fragment collection time due to size and
capacity of the Omni Cat litter basket that collects fragments with ease as the workboat
moves down the channel.

The Omni Cat has a 15 gallon fuel tank. While skimming, the workboat averages a speed
of 1 to 2 knots. At this speed, the Omni Cat can operate up to three days before requiring
refueling.

2.2.2 Disadvantages

While the workboat does have a simple design, the larger size and use of only one
outboard causes the Omni Cat to have a wide turning radius and difficulty backing up.
This made working along/near docks challenging. Furthermore, the boat was designed
for sheltered waters. As such, windy days in the Tahoe Keys lagoons could potentially
affect the operation of the vessel.

While the Omni Cat can be operated by one person, the optimum crew is two or three
workers. Additional crew members can act as spotters for the driver and can collect
additional fragments from the side of the vessel that would otherwise have been missed.

Tahoe Keys Property Owners Association Final March 27, 2017
Evaluation of Skimmer Workboats for Macrophyte Fragment Collection in the Tahoe Keys Lagoons Page 7



During the field trial macrophyte stalks would become snagged on the front lip of the
basket. Build-up along the lip caused the flow into the basket to become blocked. These
plants needed to be manually removed from the lip of the basket to re-establish
unhindered flow into the basket. Figure 3 illustrates this phenomenon.

Figure 3. Macrophyte Fragments Becoming Snagged by Omni Cat Collection

'__Jt—-—____ Flow of water into the basket

Omni Cat Weeds:
litter zmagged along
hasket the front lip

The collected fragments can be unloaded onto a harvester, however difficulty increased
and the amount of fragments successfully delivered onto harvester decreased as the size
of harvester decreased. As such, the transition from basket to harvester conveyor would
need to be perfected to reduce the amount of escaped fragments. Furthermore, the litter
basket has four built-in lifting points that can be used to hoist the basket from the boat. In
order for the TKPOA to utilize this removal option, a crane would need to be installed
onboard the workboat or along the shore.

2.2.3 Modifications

In order to obtain optimal performance from the Omni Cat in the Tahoe Keys Lagoons,
several modifications need to be made to the base model. The modifications listed in
Table 1 will help increase collection efficiency, provide multiple options for unloading with
and without a harvester, allow use of the vessel for buoy placement, maintenance, and
removal, and provide options for spill cleanup. Descriptions for the litter basket, A-Frame,
both oil spill options, and outrigger arms follow Table 1 below.

Table 1. OmniCat Potential Modifications

Modification Item Estimated Cost
Base price (no motors) $65,000
Litter basket $9,300
Mesh bag liner for litter basket $850
A-Frame $3,800
Dual 25 hp engines $16,000
Removal of canopy top (no Bimini Top included) -$500
Removal of flap behind the litter basket $0
Outrigger arms $5,000
Oil Spill Kit Option I: Shovel Head Skimmer $13,658
Oil Spill Kit Option II: Drum Skimmer System $23,096

Tahoe Keys Property Owners Association
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Litter Basket Pod

The Litter Basket Pod has a capacity of 99 cubic ft. / 2.8 cm that allows the Omni Cat to
collect floating trash & debris in harbors, marinas and protected waterways. Strengthened
corner points allow for secure crane hoisting.

Figure 4. Litter Basket Pod

A-Frame Lifting Pod

The A-frame lifting system with a 1,500 Ib. mid-ship pull for added stability, is ideal for
hoisting and inspecting navigational buoy moorings and a multitude of applications that
cannot be accomplished with standard craft.

Figure 5. A-Frame Lifting Pod

Skimmer Option: Shovel Head Skimmer

The Shovel Head skimmer is fitted with a 3 inch / 75mm camlock fitting for rapid coupling
to standard hose fittings. This robust suction skimmer head is manufactured in molded
Polyethylene and Anodized Aluminum, it can recover light oils or liquids from the water
surface. It is best suited to calm conditions. The head can operate in minimal amounts of
water due to a draft of only 2" / 50mm. The skimmer head can be easily opened in the
field for maintenance or cleaning.
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Skimmer Option 2: Drum Skimmer System

The skimmer head is fitted with a hydraulic motor. The TDS118 is rated by the United
States Coast Guard at 35 gpm / 8 cu.m/hour for Qil Spill Removal Organization (OSRO)
purposes. Wipers recover oil from the face and side of Drums, they are self-adjusting to
ensure they remain in contact. Spare wiper blades included.

Figure 7. Skimmer Option 2: Drum Skimmer System

Outrigger Arms

The outrigger arms are to be specially made for the Tahoe Keys to increase the width of
the collection path. The arms will be fabricated so that they can be deployed with a lever
system and pulled back in when entering narrower waterways.
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Figure 8. Outrigger Arms

2.3 TigerCat

The TigerCat is designed specifically for the harvesting and collection of aquatic
macrophytes. The fiberglass/Kevlar hull of the workboat is 15’ long and 7°3” wide. On the
deck there is one seat with controls, a marine boom cutter arm, and a hydraulic front
loader.

The workboat is relatively easy to use and is operated by one person. The marine boom
cutter can extend from the side of the deck and cut along the shoreline. It can also reach
up to five feet below the surface of a water body and cut submerged aquatic plants. These
cut fragments, and other floating fragments, are collected by the front loader, which can
be lined with mesh bagging material for better containment of fragments.

The TigerCat has an 11-gallon fuel tank for either diesel or gasoline twin propulsion
outdrives. Weedoo offers a Kubota D902 3-cylinder liquid cooled diesel motor with an
electrical start and alternator or a Kawasaki Fd750 2-cylinder liquid cooled gasoline motor
with and electrical start and Magneto (Figures 9 and 10 below).

Figure 9. Operation of TigerCat

e —tn
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2.3.1 Advantages

The TigerCat is easy to operate and demonstrates good maneuverability due to its
smaller size and two outboard motors. This allowed the workboat to work well around
docks. The boom cutter arm can be successfully used around and under docks, where
harvesting is often difficult. Overall, due to the composition of the hull combined with the
motors, the TigerCat was able to work in areas that are too shallow for both the TKPOA
skimmer boat and harvester.

The bucket, the bottom section lined with mesh, was able to collect fragments very well
with little escape. Successful emptying of the bucket can occur onto either the designated
TKPOA trailer, harvester conveyor, or onto a TKPOA skimmer boat.

2.3.2 Disadvantages

A gasoline version of the TigerCat was used during the August 2016 trial. The motors
produced some noise, but they were not as loud as the harvesters currently in use. The
workboat burns fuel fairly quickly, as it required refueling after the first four hours of the
demonstration. Wind effects the control and operation of the vessel and led to a faster
rate of fuel consumption.

The bucket of the TigerCat is able to collect fragments well but is unable to carry the
fragments. As such, the workboat bucket needs to be emptied frequently, either onto a
TKPOA skimmer boat or a harvester. The TigerCat would need to work with a skimmer
boat and crew. Overall, the process of fragment collection using a TigerCat is labor
intensive. The TigerCat can collect fragments from open water areas, channels, however
it is more successful in closed areas and around docks.

Furthermore, any TKPOA desired modifications would need to be manufactured by
Weedoo as most are not currently available (see modification section). While Weedoo
manufactures are willing to work with the TKPOA to create any desired addition, this could
become expensive and time consuming.
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2.3.3 Modifications

In order to obtain optimal performance from the TigerCat in the Tahoe Keys Lagoons,
several modifications have been suggested by the evaluation team and the WQC board
as an addition to the base model. The modifications listed below in Table 2 will help
increase collection efficiency, provide multiple options for unloading with and without a
harvester, allow use of the vessel for buoy placement, maintenance, and removal, and

provide options for spill cleanup.

Table 2. Potential TigerCat Changes

Proposed Change

Reason for change

Altering signature yellow to a different color, such
as gray or blue is suggested by the

This would be less aesthetically displeasing to
homeowners and would reduce strain on the
operator’s eyes.

Addition of a muffler system

Reduce the overall noise production of the
workboat

Interchangeable bucket frame that can slide and
lock into position allowing for larger or smaller
basket depending on the location that will be
skimmed

Allow for the installation of different attachments
to the front loader that would permit a variety of in-
water tasks (e.g., buoy work or oil spill clean-up)

Lining the entire collection bucket with additional
frame and mesh bagging material
Using polyvinyl mesh from ELASTEC

Could increase the amount of fragments gathered
in one scoop. Mesh from ELASTEC is stronger
and would last longer than mesh provided by
Weedoo.

24 Retrofit TKPOA Skimmer Boat

The retrofit skimmer boat utilizes the current TKPOA skimmer boats. The frame, designed
by Dr. Lars Anderson, was constructed from aluminum angle and fitted with a nylon mesh
to trap fragments. The retrofit frame was bolted to a sheet of wood attached to the deck
so that when the net was full the frame could be lifted up and emptied onto the deck of

the boat. See figures below.
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Figure 11. Retrofit Frame Test
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Figure 13. Storage of Collected Fragments
R

Figure 14. Demonstration of Retrofit Boat by Dr. Lars Anderson

=Y - & | -
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2.4.1 Advantages

The boat itself, including the hull and outboard, have been used by the TKPOA for multiple
seasons. This means that training, operation and maintenance of the boat can be done
with relative ease. The addition of the retrofit frame and scoop, including the purchase of
materials and equipment, to the existing TKPOA skimmer boats would be relatively
inexpensive and could be installed by the TKPOA or by a fabricator in South Lake Tahoe.

Furthermore, the retrofit skimmer worked well in open channels and along the shoreline.
Overall, each scoop collected a greater volume of fragments per scoop than the normal
TKPOA skimmer. As the attached retrofit frame did not enlarge the width of the boat, the
size is conducive for the boat traffic that occurs in the Tahoe Keys. Collected fragments
can be unloaded onto a harvester or onto the TKPOA trailer, although the harvester is
slightly easier to accomplish.

2.4.2 Disadvantages

The recommended number of crew members per skimmer boat is two individuals
including one driver and one scoop operator, similar to the current method used. During
the field demonstration, some fragments were observed being pushed out and around
the scoop while the boat was moving forward in the water. As such, the crew member
standing at the bow would likely also need to use a pool skimmer to collect fragments that
escape the collection scoop.

Lifting the mesh scoop attached to the frame is relatively labor intensive. A rope attached
to the bottom lip of the frame is pulled to hoist the collected fragments to then be dumped
on the front of the boat. The scoop, when nearly full, can be heavy and can potentially
lead to injuries amongst the crew. As previously stated, the retrofit harvester works better
in more open areas. The use of a pool scooper would likely still be required.

Lastly, collected fragments can be emptied onto the TKPOA trailer and harvester.
However, both are logistically difficult, especially when emptying onto the trailer, and are
labor intensive processes as the fragments must be manually moved from skimmer.

2.4.3 Modifications

The use of mesh with larger dimensions then that used in the 2016 field trial would reduce
drag. Furthermore, working with fabricator in South Lake Tahoe to determine if the use of
hinges or round pipe for rotation is better for the desired use. Overall goal is to make the
retrofit able to withstand stress and long lasting.
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3.0 CONCLUSION AND RECOMMENDATION

It is important to keep in mind the goals of fragment collection when determining whether
any of the four boats could improve collection of plant fragments in the Tahoe Keys
lagoons. Firstly, the spread of invasive weeds out into Lake Tahoe is concerning.
Collection of fragments in the channels and prevention of escape into the lake proper is
a key goal of fragment collection. The second goal of the program is the reduction of
fragment spread in the lagoons. Reducing spread inside the Keys could lead to a
reduction or general control of the aquatic weeds. Lastly, once the above goals have been
met, focus on Tahoe Keys waterways to increase the aesthetic value can begin.

The four boats included in the field evaluation were all different with respect to plant
fragment collection. For example, the TigerCat was built specifically for the collection of
aquatic weeds while the Omni Cat was built specifically for the collection of trash and
other debris in open water areas. As such, the TigerCat focuses on shallower areas and
in/around docks in open areas along with a versatile platform while the Omni Cat
specializes. The use of machines with various strengths was intentional and was meant
to illustrate a version of skimmer that would work better for the collection of fragments
and reduction of macrophyte spread in and out of the Tahoe Keys lagoons.

There was no reduction in the number of crew required for any of the tested skimmer
workboats. However, while each workboat has unique focuses each showed promise for
increasing fragment control.

The retrofit skimmer boat is capable of successfully collecting the fragments floating along
the surface of the lagoons. While this method is a slower process of fragment collection
than the use of the newer skimmer workboats demonstrated in the field trial and is slightly
more labor intensive, the installation of these retrofit skimmer frames and scoops would
be beneficial to the TKPOA as it permits the collection of more fragments per day.

Both the TigerCat and Omni Cat are unique in their collecting capacities. As such, benefits
for the purchase of both were seen by the evaluation team, WQC members, and TKPOA
stakeholders, even with the proposed increase of retrofit TKPOA skimmers in 2017.
These two machines complement each other and greatly increase the overall efficiency
of Weed Harvesting Program. As such, a dual purchase would expand the level of service
in the TKPOA waterways. These vessels however, specifically the Omni Cat, would need
some modifications to fulfill all of the requirements that are deemed necessary.

However, if only one boat can be purchased at this time, then it is recommended that the
Omni Cat would be the most beneficial for the Tahoe Keys lagoons. The overall need of
the TKPOA is the constant skimming of the main channels. This activity works to meet
the first and second goal of the TKPOA skimming program, reduction of aquatic invasive
weed spread in the Tahoe Keys lagoons and out into Lake Tahoe. The Omni Cat fulfills
this requirement.
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Of the two boats, the Omni Cat has less overall fuel cost. The versatility of its platform
accommodates many of the needs for the water quality mission. It can be used as a
skimmer, for the deployment and recovery of buoys, as an on the water work platform,
and for gas/oil spill recovery. This vessel, as previously mentioned, would need a few
modifications to fulfill all of the requirements that are deemed necessary.
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5.0 ABBREVIATIONS AND ACRONYMS

AIS Aquatic Invasive Species

IMP Integrated Management Plan

LRWQCB Lahontan Regional Water Quality Control Board

OSRO Oil Spill Removal Organization

SEA Sierra Ecosystem Associates

TKPOA Tahoe Keys Property Association

WDRs Waste Discharge Requirements

WQC Water Quality Committee

Tahoe Keys Property Owners Association Final March 27, 2017

Evaluation of Skimmer Workboats for Macrophyte Fragment Collection in the Tahoe Keys Lagoons Page 20



6.0 REFERENCES

Lahontan Regional Water Quality Control Board, 2014. Water Quality Certification and
Waste Discharge Requirements for Tahoe Keys Property Owners Association.
R6T-2014-0057.

TKPOA 2016. Integrated Management Plan for Aquatic Weeds for the Tahoe Keys
Lagoons. Prepared for the Tahoe Keys Property Owners Association. Prepared by
Sierra Ecosystem Associates. 2016.

Tahoe Keys Property Owners Association Final March 27, 2017
Evaluation of Skimmer Workboats for Macrophyte Fragment Collection in the Tahoe Keys Lagoons Page 21



- APPENDICES -

Evaluation of Skimmer Workboats for Macrophyte
Fragment Collection in the Tahoe Keys Lagoons

March 27, 2017



Table of Contents: Appendices

Appendix A: Evaluation Data Sheets
Appendix B: 2016 Skimmer Workboat Trial Photo Journal



Appendix A

Evaluation Data Sheets



Skimmer Workboat Demonstration Evaluation

Boat being evaluated: Omr\\ CoXx

Name: Kﬂ?’l‘ﬂn \X\M\W
Date: -3 ~\\W

Initial Cost
Operations and Maintenance

FOK® = 100000 S DOSSIo\0,

= ot MW eSS

Warranty

In open Channels ] (ollecrea AN well

In shallow areas 4 dvabt oE 12 emod ol

In confined spaces (around docks or in slips) 2 Aot ‘*\‘Y‘DUH_Q_ \oéktuzlm vip
In wind/weather (if applicable) N/A

Ope

How each skimmer works with harvester
Number of operators required to collect fragments

Volume of fragments collected
How much the workboat can hold before needing to be unloaded

Means by which fragments are stored once collected
Ho Il the fragments d

main contai

[Stim cxrewo 1y ™

hehweon 2-3 rec':nireolh\"““ﬁe‘ff"' /

baskot can hald 2201 lbs

baskotw eYKed well

litHg possectthrovgh

Difficulty 42 lsmaler MO w oS vaeve AvE oo W
Number of workers needed 3 MOE eScoped
Other equipment Z. Xes
If yes, what is required CYARNR i) poch
Unloading flexibility/ unload on: )
Trailer 2. |-Wd vequiie eyain = yor-¢d
TKPOA Skimmer Boat \ B
Harvester A
California Air Resources Board Permitted S
Green House Gas Emissions 3 oS aals enainy
Tank size S [15-1%5 -2 ineS) could Slm upip
How much fuel used per site < 3 AonsS o 14z I’]LG’F‘ 'PU“Q{
Recharging time (if applicable) N | A N[ ) ' i

How often is maintenance suggested
Nearest workshop/place that can work on boat

Can TKPOA conduct 1st and 2nd Echelon Maintenance
Clean, Drain, Dry

Net oFen i \U%’rm’rbomd

vhknowvia’

Other potential uses for boat

Additional Comments

Score: Rate from 1 to 5 with 1 being poor, 3 being sufficient and 5 being Excellent

SEA
Evaluation Sheet

mwexuw\- y oW\ C.\_,LCLYLLA_,P
nudvbacoushic Scanni

stex channd) Prolups Sij'lm f‘wafﬁgé

W\..a

vertiLy vaaXining | mﬂ?ﬂ-
-2 ovtboorel Motors 1o ald N 'Tummq

o A S oL Weoom oS (et )

“» avax Wl e \1@&‘\
s ﬂ'\m,\‘m.. U \N wac\e

8/8/2016



Skimmer Workboat Demonstration Evaluation

Boat being evaluated:

Initial Cost
Operations and Maintenance
Warranty

In open Channels
In shallow areas
In confined spaces (around docks or in slips)
In wmd.n’wﬂ&ihar (if applicable)

How aach sklmmar works with harvester
Number of cperators required to collect fragments

Volume of fragments collected
How much the workboat can hold before needing to be unloaded

Means by which fragments are stored once collected
How well the fragments remain contained

Difficulty
Number of workers needed

Other equipment

If yes, what is required
Unloading flexibility/ unload on:

Trailer

TKPOA Skimmer Boat
Harvester

T W T ke,

California Air Flasournas Buam Furmultﬂd
Green House Gas Emissions

Tank size

How much fuel used per site

Recharglng 'urna appblcable}

How often is ma1ntananne suggs-stad
Mearest workshop/place that can work on boat
Can TKPOA conduct 1st and 2nd Echelon Maintenance

Clean, Drain, Dry
Additional information”

Other potential uses for boat

;C'i:-' _-'"'56?‘-. l-"'.-"rﬂjs

[ﬂ"-\"r‘ .!HJ !rZ-r

S‘JIMCJ‘E -Z_&n_. ¥ ~ fﬁd Llﬁt&nﬂ'.ﬂ...-'..-@.

S‘mxetkrh Qt-”'t. ke

Stallgws c_i"h"}"‘"#l_

J—E.QL.V'\ "."-u\\ruﬂ h"d“-—

s

]
Lo %sm~m2}

£ | fok ol dd

{;-‘\‘IIQE""'E- [ L‘q.!ﬁ"'...-l'f ‘-t._{_p_ o P < ‘1-EP(‘H htﬂ_

S0l A e

Beiea ‘e o ‘Eh'tﬁrﬁ

(onge .,_n'ktf.“-f: &0
_.n‘_‘u-..-\-?_ [ -

=

Z- A" L',Lzr_nk L_x‘q'ﬂ-'-]_"ll'ﬁ: 's_&..ll'-‘-:l\.wfj ‘th-t‘ Conn uh" l.;.-.a-.-l"\.lt-.i"—
H 7 vgad “Be heealec
Z
O
O
5

Fes i i, OB

uul.'l;ll». ll\{-ﬂ.:l' 7 -5 rl.ﬁ-{g& cla ow ‘t-o.\;.llﬂ

G—;_},*r [

I;:S P T M&#—LA-L

11,'_5

Additional Comments

Score: Rate fram 1 to 5 with 1 being insufficient and 5 being sufficient

SEA
Evaluation Sheet

5(2 ":‘. L..,...\I"t‘u \.M...,-u.m‘j\ A.—-H- (_.I'\..'I-ﬂt...- \/ﬁb

L ires ..,r'ﬁvﬂ_rl'\‘—‘- 'll"r"-' 1:‘.-"* {@L-,,-—'

[N

{{3\..‘1.-" Whl.u-\.kﬂ. PP ¢ L
Esstorrhe bolive

Bosluseder k’\ck'ﬁ wisdly % b Fio O S
e picha o Nadela -;.f_r_uf'\ha-

Mm&h\m& Vaosleak e dlges Ve

8/1/2016



Dylan x|

N I«L‘L t}J “-"'"
. ’ . A N 3 HF L "“",}’) VL~
Skimmer Workboat Demonstration Evaluation - DZT:W 7
Boat being evaluated:
R s T s SEOTe A | COmments
Initial Cost

Operations and Maintenance
Warranty

T a|seore il .
In open Channels _ s ug[‘L.S wel} M_L 3 cfew meﬁwﬁ

In shallow areas 2 drv'/ | Stuch s Fuy €

In confined spaces (around docks or in slips) L. oAl fo manenvel anl 9/”"57'14.(/}(

In wind/weather (Jf applu:able)
- T i1 i

s

= -@."d:is'%l- . SCi

How each sklmmer works with harvester
Number of operators required to collect fragments

Volume of fragments collected
How much the workboat can hold before needing to be unloaded

Means by which fragments are stored once collected

How well the fragments remain contained
; ey TTH] s A s o 3

Difficulty 5 hqﬂml ﬂd‘ai
Number of workers needed Z 2 peope p

Other equipment

If yes, what is required
Unloading flexibility/ unload on:

Trailer O
TKPOA Skimmer Boat ﬂ
Harvester ' .y

Cahfornla Air Resources Board Permltted
Green House Gas Emissions

Tank size 5
How much fuel used per site 2
Recharging time (if applicable) &

How often is maintenance suggested
Nearest workshop/place that can work on boat ' /
Can TKPOA conduct 1st and 2nd Echelon Maintenance
Clean, Drain, Dry

Additional informatiol

i work & crane |éﬂﬁ”ﬂ/.

?ue'iT/ 1 5] %21&42}@
%A@;;ﬁmgr boats Can %wémﬁ’,
oloun & home ovnel” dacks,

Other potential uses for boat

Additional Comments

Score: Rate from 1 to 5 with 1 being insufficient and 5 being sufficient

SEA
Evaluation Sheet - 1 8/1/2016



Skimmer Workboat Demonstration Evaluation "[';"a':: AL

Boat being evaluated: T‘%@Q&V

Inmal Cost

Operations and Maintenance

Warranty J K
WManeuverabil o e [ Scom Tl e

In open Channels

vxcus, WP GRS DUTAAKR S uthol

In confined spaces (around docks or in slips)
In wmdfweather (If appllcable) .

Z

In shallow areas S oo s
S
3

Bl =%
How each skwnmer works with harvester

i

Number of operators required to collect fragments 3 | 40 ANVe. bLoat bt s\ina\d wm"V_N\
Volume of fragments collected 4 DALY OOV 3« o
How much the workboat can hold before needing to be unloaded = w2 -tp 100 s
Means by which fragments are stored once collected L 1\nodd il soop oY dumDP.d OO\ S,
How well the fragments remain contained \ooact
Difficulty l Notven ] difhcd |F
Number of workers needed ﬁ 3 % M 1o 3
Other equipment

If yes, what is required 5 Ne other equapmwent i § I’EMMQ:}
Unloading flexibility/ unload on:

Trailer -\ e00A WYY S very well

TKPOA Skimmer Boat 4 ) 3

Harvester /
Fuel us _ . ___|Comments e el
California Air Resources Board Permitted 5
Green House Gas Emissions g Aexan wil aos | o\ d\d?\ ATh e
Tank size 2 S *
How much fuel used per site 2 M‘ = M-P.O\ld (‘Eﬁ fl BY |-2:20 donfo
Recharging time (if applicable) A A AT A
How often is maintenance suggested 3 Not all Hhatgfien
Nearest workshop/place that can work on boat ﬂ 4 N ¢
Can TKPOA conduct 1st and 2nd Echelon Maintenance 4z |/

Ien, Draln Dry At 2 A Ll 0|
' wcrw!—'? o1l S mmu\safclnm Uy
nLd weaes G

Other potential uses for boat

Additional Comments

Score: Rate from 1 to 5 with 1 being poor, 3 being sufficient and 5 being Excellent

SEA
Evaluation Sheet 1 8/1/2016



Skimmer Workboat Demonstration Evaluation

[nmal Gust

Operations and Maintenance

In npen Channars
In shallow areas

In confined spaces (around docks or in slips)
In wind/weather (if applicable)

How each skimmer works with harvester
Mumber of operators required 1o collect fragments

Volume of fragments collected
How much the workboat can hold before needing to be unloaded

Means by which fragments are stored once collected
Hnw mll the fragmants remain contained

Difficulty
Number of workers needed

Other equipment

If yes, what is required
Unloading flexibility/ unload on:

Trailer

TKPOA Skimmer Boat
Harvester

California Air Resuurr.as Board F’arrnt‘l’lad
Green House Gas Emissions
Tank size

How much fuel used per site
Recharglng lirna (if applicable)

How nﬂan Js maFnt&nanca suggeﬂﬂd
Mearest workshop/place that can work on boat

Can TKPOA conduct 1st and 2nd Echelon Maintenance
C!ean Drain, Dry

Other potential uses for boat

PrJl RAY. w c

%3:_;1: -;\'_r.:\"vl =l Ty

'ﬁl“l”-l | ;'}&riﬂl-"‘ rJr-'!-"‘- wna ot

||u.- ’h'_;-k l’ ”E-L‘gﬁ‘.'\.f .E‘.":_.f L\"‘-—_&-‘-”" !LC»LI

Ye s

Cos [ Drese|

K pC AR 'k\'ki\-\i..’_,'\_f‘ﬁj\n LLJL\?L&L-_L‘I"_G

Additional Comments

Score: Rate fram 1 to 5 with 1 being insufficient and 5 being sufficient

SEA
Evaluation Sheet

_1 l\ar

B/1/2016



Dreann
. E’f A'&vhbc[’r&
Ae—Dos s & Cods
- ooy  (ons - :
—Ven \Ersrle |- VUses ald) of NS
- (o AR — Qan por VA& @
sWNow weke ‘wuc%eﬂ_ ‘\{:C_‘J-E'-{h JRe
(jr&*c\' Surning ket
odovs. T dnal\ow ede

- L\ﬂk% \“QMSC Gufeer | backed pcks up pku&
(% uﬁéd% l_,ﬂ.&c/( — Rucker [N\s Sy
LS & bﬁﬂ% %Q\.Lkluej
= 539“3‘“(3 ATQ'JPEC&& ) ==

—0own Mol v @& B

ovoond docks _ N

e P ng:._f(a_kk & was way
MevE &*@En_:mc*n:.\' and versihile Yo
de p@aliovs ook desk TT \eeds o

& wert nyo & aoond. docks b
_uWas ECLS./Q Yo \earn to QW&\-& -
[—Qbﬁ\ﬂ U Mane dwe L‘-"EE b‘jﬂ

L::O\/\\l ﬁrﬁﬂ;\' CLC\é- e o
ouC Sveed> \i(i.&'b\r&gl O he\p
WAPEVE. oY ch.)::u C \esSednen




Celo ] =

De WAy
wee Do — Plo's 3 Con'sS
?{cf‘g- ‘ szN S e

he WeeDeo Uses
o Ps W we Rear
W Stead ofF P DO\eS
LY S Snavl aynd
CaN Maloued  CetoreN
Pocwvs and Swed LINE,
Hed a He,_agg. bile AL
(7% W= o uﬁ JINSECAS
Vet L5,

Lon go iNte Swan
Wovred Weéal e ts
AdiAN et Stunekw,
eSSy 4o W\ Leed,
Wee- Do Cauvw F it iNt0
LSUPS 1D HecVest,

\D'.D Ne 1= se€én

PEFE iclant oM Fuel,
Qequens o ‘ot
Cred ot o 1€
‘o UNLoa®D.

Wil Plek AP MwD
oma Recwks  Feom
e Zotiton .,
Bucke T F\\S yary
,5?_.,;:::.1{1}/_
DiFficult Foll
d pn EXPeferced

DU VEA .




Skimmer Workboat Demonstration Evaluation
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How much the werkboat can hold before needing to be unloaded L] (A f,ﬁr_ [ 'b e ﬁ‘\

Means by which fragments are stored once collected L
How well the fragments remain contained VL

D|ﬂinu!t',r

Number of workers needed ol | Wyl L™ R
Other equipment A 4/4

If yes, what is required W ‘A
Unloading flexibility/ unload on: l\(t

Trailer

TKPOA Skimmer Boat l

Harvester

California Air Resources Board Permitted
Green House Gas Emissions

Tank size .
How much fuel used per site |
Recharging time (if applicable)

How often is maintenance suggested \ |

Nearest workshopfplace that can work on boat "\ \ |

Can TKPOA conduct 1st and 2nd Echelon Maintenance \ |/
Clean, Drain, Dry

Other potential uses for boat

rx‘rla Mfzflwk 3 wrm
onal Comments O ptathy ;
jf 7 g e haE T

Score: Rate from 1 to 5 with 1 being poor, 3 being sufficient and 5 being excellent M% s '_d,\ L.L 5 @L‘L &3@{&1. H{
Ufz&? = wu& ww.

q:;;-.u@c[\ WOw ',
l{}@:f@gﬂ emk’e ol 1\“]&[
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Appendix B

2016 Skimmer Workboat Trial Photo Journal
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