INTRODUCTION

!

The “Applicant”, the Nantucket Pond Coalition, is seeking approval to harvest rooted aquatic vegetation in
Hummock Pond, located in Nantucket, Massachusetts (Figures 1 and 2). Aquatic vegetation within the pond
has become so dense as to impair uses of the pond, including habitat and recreational uses (see appendix
with pictures). All species are native to the area, but nuisance densities are achieved for prolonged periods
during summer, leading to water quality impairment, preventing efficient foraging by predatory fish,
making swimming unsafe and unpleasant, and restricting boating.

!The objective of the proposed management program is to create openings within nuisance, high density

growths of submersed aquatic vegetation using a mechanical harvester. Reducing aquatic plant density in
the pond is expected to improve habitat and recreation without major alteration of pond ecology. The
overall reduction in dense plant stands will be small relative to total coverage of the pond by plants, but
will be achieved in a pattern that maximizes habitat value and recreational opportunity.

!Expected changes are temporary. Dense plants are seed producers that will regrow annually. Continued
harvesting over many years may shift the plant community, but over the duration of the proposed permit
the activity amounts to maintenance of improved conditions in localized areas.

!
Figure 1 – Hummock Pond location on Nantucket
Figure 1 – Hummock Pond: USGS Site Locus

Hummock Pond
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Figure 2 – Hummock Pond: USGS locus map

Note that Clark and Hummock Pond have become separate since this USGS map was created.

!!
Problem Statement
!Hummock Pond covers 142 acres extending to the southern shore of Nantucket.

The pond is shallow and
dense cover by plants is possible over most of the pond area. Survey work performed in 2009 indicated
moderate to dense growth of aquatic plant species at nearly 50% of the surveyed locations. Visual
assessment in 2014 indicated conditions even more dense than observed in 2009. Plant growth reaches the
pond surface by mid-summer, impairing recreational access, reducing circulation and negatively impacting
water quality and habitat in the pond. Management guidelines for plant cover rarely exceed 40% as
bottom cover and 20% for surface cover, for uses including fishing, boating and swimming. For habitat
purposes, desirable plant cover and density depend on the species of interest, but more diverse
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communities are fostered by more diverse habitat. Expansive dense monotypic stands do not favor
biodiversity and tend to negatively impact water quality, further compromising overall habitat value.

!Management Goals
!The primary goal of the proposed management plan is to maintain and preserve a balanced pond
ecosystem. At the density and cover observed, Hummock Pond is impaired for multiple uses. The current
overgrowth of aquatic plants limits open water conditions and is accelerating the eutrophication
(overfertilization and sedimentation) of the pond. Controlling excessive plant growth will increase open
water habitat and edge habitat, improving fish and wildlife habitat overall. Reducing plant density is also
expected to improve water quality though increased circulation and reduced internal nutrient loading.
Increasing the amount of open-water will also improve recreational access which is currently inhibited by
dense, topped-out vegetation.

!Exactly how much area will be harvested is a function of equipment, time and funding. For the initial year,

it is intended that channels be cut to increase edge habitat within the pond and that a few blocks of open
water be created and monitored. Efficiency and effectiveness of harvesting operations tend to be site
specific, tied to offloading location(s) relative to areas being cut, plant density, water depth profile,
harvesting equipment capacity, and disposal arrangements. Of about 100 acres that experience dense
growths, probably not more than 10 acres would be harvested in the first year as the program develops.
With the equipment to be used, managing up to 20 acres would be possible.

!Site Description
!Hummock Pond is a costal pond located on the southwest side of Nantucket.

The pond is approximately
2.3 miles long, running north to south with an average depth of about 6 feet and a maximum depth of
about 12 feet. The pond has an estimated surface area of 142 acres. The pond has a small, somewhat
isolated basin at the north end, known as Head of Hummock, covering just over 18 acres. An elongate
stretch of pond known as the Narrows covers 43.5 acres and connects Head of Hummock to the much
larger main basin of Hummock Pond to the south, covering 112.5 acres (Figure 3).

!Water from the pond is provided mainly from ground water movement and precipitation. Surface water

runoff is very limited, with no piped storm water discharges known for this pond. The pond has a
watershed of roughly 2,200 acres, but it is highly sandy, so overland flow is minimal. The pond has no
formal outlet, but intentional breaching of the barrier beach allows exchange with the Atlantic Ocean
twice per year. Usually the breaching results in a net loss of water from the pond, which gradually refills
from ground water that is itself slightly saline.

!The shoreline of the pond is undeveloped along the western shore, where most land is designated for

conservation. Limited development along the eastern shore is concentrated mostly along the southeastern
extent of the pond, adjacent to the main basin. There are several access points for people who use the
pond for recreation, including on Head of Hummock and on property owned by the Bartlett family that is
used as an informal access.

!The pond has a salinity gradient over time and space, averaging from 2-4 ppt at the northern end (Head
of Hummock) and 7-8 ppt at the southern end (main basin), making it a slightly brackish system overall.
Yet salinity declines to <1 ppt over time between breachings, suggesting near freshwater conditions much
of the time, and can be higher than 20 ppt right after breaching. Nutrient levels are high enough to
promote excessive algae growth at times, with both cyanobacteria blooms and excessive filamentous
chlorophyte (green algae) mats.

!!
!!
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Figure 3 – Hummock Pond: Site Map
!!
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EXISTING CONDITIONS
!Plants
!In 2009 a data point intercept survey of Hummock Pond was conducted by Allied Biological.

Twelve
aquatic plant species were identified during the course of the survey.
Clasping-leaf pondweed
(Potamogeton perfoliatus) and thin-leaf pondweed (Potamogeton pusillus) were the most common species in
the pond and were encountered at 61% and 57% of the surveyed locations respectively. Other common
species included spineless hornwort (Ceratophyllum echinatum), sago pondweed (Stuckenia pectinata),
widgeongrass (Ruppia maritima) and tapegrass (Vallisneria americana). Five additional species including
filamentous algae were also identified during the survey (Table 1).
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While all of the identified aquatic plant species are native to Massachusetts, these plants have become
overabundant in Hummock Pond. Normal wind-induced circulation is curtailed, allowing lower oxygen levels
near the bottom of the pond and exacerbating poor water quality conditions. High organic content and
color have resulted, and it is possible that anoxia occurs in some areas and leads to release of normally
iron-bound phosphorus from the surficial sediments. The plants also potentially act as “pumps”, releasing
nutrients taken up from the sediment into the water column, some while alive and much more upon
senescence. This may be a factor in increased algal blooms. The plants therefore have both a direct and
indirect impact on water quality and habitat value of the pond.
Even at 2009 levels, moderate and dense growth was documented at 43% of the sampled sites. Higher
densities were observed in the main basin in late summer of 2014, to the point where it was difficult to
travel by motorboat among areas of the pond. The dense growth also reduces circulation in the pond,
negatively impacting water quality and contributing to the proliferation of nuisance algae growth. Annual
decay of the aquatic plants in Hummock Pond is also contributing to internal nutrient loading in the pond
and accelerating the eutrophication of the pond.

!
!

Table 1: 2009 Plant Survey Results
Aquatic plants identified in Hummock Pond and Head of Hummock Pond during a survey on 24 and 25 August
2009. The frequency of occurrence, distribution and abundance of the individual genera are summarized.
Hummock Pond Aquatic Plant Distribution and Abundance
Aquatic Plants

Total

Trace

Sparse

Medium

Dense

Empty

Sites

%

Sites

%

Sites

%

Sites

%

Sites

%

Sites

%

115

100%

17

15%

23

20%

37

32%

12

10%

26

23

Potamogeton perfoliatus

70

61%

29

41%

26

37%

13

19%

2

3%

Potamogeton pusillus

65

57%

29

45%

18

28%

17

26%

1

2%

Ceratophyllum echinatum

38

33%

8

21%

13

34%

17

45%

0

0%

Stuckenia pectinata

34

30%

21

62%

10

29%

3

9%

0

0%

Ruppia maritima

28

24%

22

79%

5

18%

1

4%

0

0%

Vallisneria americana

27

23%

13

48%

13

48%

1

4%

0

0%

Benthic Filamentous
Algae

24

21%

16

67%

5

21%

2

8%

1

4%

Ceratophyllum demersum

23

20%

12

52%

7

30%

2

9%

2

9%

Nitella spp.

18

16%

13

72%

4

22%

1

6%

0

0%

Najas flexilis

12

10%

4

33%

5

42%

3

25%

0

0%

Lemna minor

4

3%

3

75%

1

25%

0

0%

0

0%

Fontinalis spp.

1

1%

1

100%

0

0%

0

0%

0

0%

Total

!!
In early September of 2014 a follow up examination of plant conditions was conducted by motorboat, but
no point intercept survey was conducted. The plant species were the same, but with pondweed species
(Potamogeton, Stuckenia, Ruppia) exhibiting greater density and more expansive coverage in the main
(southern) basin. It was difficult to get the boat through some areas, and probing suggested high density in
at least the upper 4 ft of the water column. The most southern portion of the pond exhibited the highest
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densities, but other areas had large patches of elevated density plants. Peripheral areas had rafts of
dislodged and decaying plants, predicable from wind speed and direction, and substantial mats of
filamentous green algae. It appears that plant density has increased since 2009, prompting even more
complaints from residents and pond users, and further growth can be expected.

!Water Quality
!Water quality was assessed by SMAST on 4 to 5 dates during summer in 2005, 2006, 2007, 2010, 2012
and 2013. Private consultants provided monitoring services in some years as well. The most recent data
(Table 2) indicate low clarity (<1 m), while salinity was <1 ppt during the monitoring period. Low clarity
has been a common issue for over a decade, but salinity varies substantially with beach breaching.
Oxygen was depressed but not depleted, although other studies of Hummock Pond have encountered
anoxia and the SMAST reports suggest that more monitoring is need to characterize the oxygen regime.

!Nutrient levels were elevated and the N:P ratio was in the low moderate range, which would favor

cyanobacteria. The phytopigment chlorophyll, indicative of algae abundance, averaged about 10 ug/L in
the southern basin; this is a moderate to high value. Values in Head of Hummock were as high as 70 ug/L.
There was a gradient of water quality, with the worst conditions in Head of Hummock and the best
conditions at the ocean (southern) end, but water quality was not acceptable for all uses anywhere in the
pond. Benthic animal habitat was considered impaired in all areas of the pond, but were “best” in the
southern third. Rooted plant distribution does not appear to follow any water quality gradient, although
the dominance of seed producing plants may be explained by the highly variable salinity that could kill
the mostly freshwater plants that dominate the pond.

!
!

Table 2: Water Quality from 2013 SMAST Sampling of Hummock Pond

!

Note that Hum-1 is closest to the ocean and Hum-7 is in Head of Hummock, with Hum-8 in the north cove.

!Water Dependent Invertebrates
!There appear to be no studies of invertebrates of Hummock Pond. Invertebrates are mentioned in some
reports, including the presence of blue crabs and possible mortality of freshwater invertebrates when
breaching is conducted and salinity rises substantially, but no quantitative or even detailed qualitative
assessment appears to have been conducted.

!Water Dependent Vertebrates
!Hummock Pond supports a variety of wildlife including painted and snapping turtles, American eels,

blueback herring, chain pickerel, sunfish, yellow perch, black crappy and smallmouth bass. Mute swans and
several species of ducks breed and raise young on the edges of the pond. There are two osprey-nesting
poles where pairs of ospreys nest almost every spring and great blue herons, great egrets, little egrets
and black-crowned night herons work the shoreline shallows for small fish. Plant cover is an important
habitat element for many of these species; ducks eat submergent aquatic plants and small fish hide among
the plants. However, excessive plant cover can also be a habitat impairment; chain pickerel, bass and
wading birds do not forage as successfully in dense stands. A mosaic of plants at varying densities
represents diverse habitat that supports more species; currently Hummock Pond is trending toward too high
a plant density over too large an area.
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!Endangered Species
!The Natural Heritage and Endangered Species Program (NHESP) of Massachusetts produces maps
indicating priority and estimated habitats of protected species. Virtually the entire pond is shown as
estimated habitat (Figure 4), meaning that there is reason to believe that listed species are present, but
that no confirmation of presence has been obtained. The portion of the pond within the area known as the
Narrows is shown as priority habitat (Figure 4), meaning that a listed species has been documented for that
location. A rare water penny (shallow water plant of the genus Hydrocotyle) is believed to have been
present at some time in the recent past, but no other listed species are known to us. The portion of
Hummock Pond within which harvesting is proposed, along with estimated habitat delineation and property
lines, is presented in Figure 5. The NHESP will receive a copy of the NOI and is responsible for completing
a review within 60 days.

!

Figure 4 – NHESP Habitat Map

!!
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Figure 5 – Main Basin of Hummock Pond with
NHESP mapping and property lines

!
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PROPOSED PROJECT

!

!Mechanical harvesting of aquatic vegetation is proposed for a portion of the main basin. The exact
location will depend on the pattern of plant growth at the time of harvesting, but would occur within the
envelope shown in Figure 6. The cross hatched area covers about 94 acres, but actual harvesting would be
within this zone, and would not exceed 20 acres. For the initial year, when contract harvesting is planned,
about 2 weeks of effort are expected at a rate of about an acre per day, so not more than 10 acres are
expected to be harvested in year #1.

!If results are acceptable, consideration will be given to purchasing a harvester that could be used for

longer periods, making a 20 acre harvesting area possible, but that would not occur in the first year or
prior to an evaluation of results. For the purpose of this application, we seek permission to harvest up to
20 acres within the 94 acre envelope in the 112.5 acre main basin in a pattern to be submitted to the
Conservation Commission two weeks prior to actual harvesting. This will allow assessment of conditions
shortly beforehand and responsive harvesting that maximizes benefits and minimizes any undesirable
impacts. Any restrictions required by NHESP can be incorporated into the harvesting pattern at that time.
The intention would be to create lanes and open patches within areas of denser vegetation, facilitating
access for human pond users and enhancing edge habitat within plant stands for fish and wildlife use.

!Access for the harvester and offloading of harvested plants will be from the Bartlett family land on the
east side of the pond (Figure 7). This area is located at the end of a dirt road off Hummock Pond Road
and is used as an informal public access point. This area has ample space for equipment access and
offloading/dewatering of harvested plant material. Harvested plants will be moved to the field, away
from the pond, where they will more completely dewater. Final disposal will be on Bartlett family property
outside of any resource area subject to WPA or MESA jurisdiction.

!Mechanical harvesting equipment is fairly standardized, with a cutterhead and conveyor belt mounted on

a barge with a plant storage hopper and powered by a diesel engine that turns paddlewheels (Figure 8).
Key features include the width of the cutting bar and the capacity of the hopper, as these determine the
width of the swath that is cut and the length of time cutting can take place before offloading must occur. A
larger machine can be more efficient, but is harder to move to target ponds and is less maneuverable on
the water, so compromises are often made. The features of any harvester that might be purchased after a
trial period of contract harvesting have not been set, but the intention is to use a harvester with about a 7
foot cutting width, an intermediate width. This will provide a cut lane large enough for boating and
sufficient to enhance fish habitat while keeping the machine small enough to get to the island and Hummock
Pond without special hauling equipment. Multiple passes in some area can create open patches at the
surface of the pond to create more of a habitat mosaic.

!Cutting will be at depths of 3 feet or more, with cutting no deeper than 7 feet below the surface and at

least a foot off the bottom. This will minimize impacts to any benthic resources and promote low plant
growths that cover the sediment but do not approach the water surface, while creating open areas at the
surface that should not experience regrowth for the remainder of the summer. Cutting will occur when
dense plant growths form, usually by mid-July but possibly later.

!All necessary precautions will be taken when refueling the diesel powered harvester to avoid spills.

Absorbent booms/pad and other spill containment devices will be carried on the machine in the
unlikely event of a spill. The machine uses a biodegradable, vegetable based hydraulic fluid, so only
the fuel represents any chemical hazard to the pond.

!
!
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!
!
Figure 6 – Proposed Harvesting Areas

!

!
!
!
!
!
!
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!
!
Figure 7 – Proposed Location for Base of Operations & Off-load Area

!

!
!
!
!
!
!
!
!
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Figure 8 - Mechanical Harvester
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!
ANTICIPATED IMPACTS
!No significantly deleterious impacts are expected from the harvesting operations. No significant
disturbance to the pond bottom is anticipated. The harvester cuts and collects the vegetation and does not
uproot it. In very shallow waters the harvester paddle wheels may cause some limited bottom disturbance,
which would be expected to remain localized and of short duration. Some small fish may be collected with
the plants, but when fish populations are dense enough for this to happen, it usually means that the
population is stunted and needs to be thinned. Harvested fish represent a very tiny fraction of any
population. Occasionally turtles show up on the harvester conveyor belt, very rarely with any harm, and
these can be returned to the water when the plants are offloaded. Invertebrates associated with harvested
plants will be collected, but will represent a minimal portion of the population and often find their way
back to water upon offloading.

!It is important to keep in mind that Hummock Pond is subjected to induced drawdown and saltwater inflow
twice per year when the barrier beach is intentionally breached. This action causes a water level drop of
as much as 8 ft, affecting most of the area proposed for harvesting in this proposed action. The exposure
of land under water and changes in water quality are far more extreme than those proposed through
harvesting of up to 20 acres of Hummock Pond.

!

Impacts Specific to the Wetlands Protection Act

!From the Practical Guide to Lake Management in Massachusetts, harvesting impacts in relation to the
interests of the Act are listed as follows:
• Protection of public and private water supply – Generally neutral (no significant interaction),
although reduced plant density may benefit taste and odor control and minimize clogging of
intakes.
• Protection of groundwater supply – Generally neutral (no significant interaction).
• Storm damage prevention – Generally neutral (no significant interaction).
• Prevention of pollution – Generally neutral (no significant interaction), but could be a detriment
if sediment disruption and resultant turbidity are high, or if cut vegetation is left in the lake to
decay.
• Protection of land containing shellfish – Generally neutral (no significant interaction) as long as
harvesting does not disturb the bottom.
• Protection of fisheries – Detriment from mechanical harvesting (direct fish removal), but with
potential benefit by habitat improvement (may have benefit and detriment to different species
in the same lake from same effort).
• Protection of wildlife habitat – Possible benefit by habitat improvement, but may have benefit
and detriment to different species in the same lake from the same effort.
With regard to Hummock Pond, we would expect all the above projections to hold true. Where detriments
are possible, they will be minimized by appropriate procedures. Harvested vegetation will be removed
from the pond. Harvesting will not occur right at the bottom to minimize sediment disturbance. The fish
community of Hummock Pond contains no species that require the level of dense plant cover currently being
experienced, and will benefit from some plant reduction. The bird community should also benefit from
having more open water, but harvesting will not occur in very shallow water.

!
COMPLIANCE WITH APPLICABLE LAWS
!The proposed project was designed to improve the natural capacity by maintaining open water conditions,
improving fish and wildlife habitat, and improving water quality though increased circulation and reduced
internal nutrient loading. Its relation to multiple environmental laws is as follows.
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!Massachusetts Wetlands Protection Act
!The objective of this project is to control nuisance densities of rooted plant species using a mechanical
harvester.
Controlling dense, nuisance growth of native species will typically not adversely affect wildlife habitat and
will not negatively impact other interests of the Massachusetts Wetlands Protection Act, as described in the
preceding section. No significant negative alteration to wetland resources areas will occur as a result of
the proposed management program. The quality of land under water will be enhanced by controlling the
nuisance plant growth. The proposed management activities are consistent with the guidelines in the
following documents:
•

Final Generic Environmental Impact Report: Eutrophication and Aquatic
Plant Management in Massachusetts (June 2004)

•

Guidance for Aquatic Plant Management in Lakes and Ponds: As it Relates
to the Wetlands Protection Act (April 2004 – DEP Policy/SOP/Guideline #
BRP/DWM/WW/G04-1).

!With regard to the Wetlands Protection Act, performance standards are established in 10.56(4) and
relate to this project as follows (responses to performance standards are bolded).
310 CMR 10.56(4) General Performance Standards for Land Under Water.
(a) Where the presumption set forth in 310 CMR 10.56(3) is not overcome, any proposed work within Land
under Water Bodies and Waterways shall not impair the following:
1. The water carrying capacity within the defined channel, which is provided by said land in conjunction
with the banks – No adverse impact to water carrying capacity will occur.
2. Ground and surface water quality – Water quality may be improved, but over small area involved,
no significant change is anticipated.
3. The capacity of said land to provide breeding habitat, escape cover and food for fisheries – Some
escape cover will be removed, but will increase food for fisheries and improve trophic flow of energy.
4. The capacity of said land to provide important wildlife habitat functions – The project is expected to
enhance overall habitat, but does represent a change in habitat types.
5. Work on a stream crossing shall be presumed to meet the performance standard set forth in 310 CMR
10.56(4)(a) provided the work is performed in compliance with the Massachusetts Stream Crossing
Standards – No stream crossing is involved.
(b) Notwithstanding the provisions of 310 CMR 10.56(4)(a), the issuing authority may issue an Order in
accordance with M.G.L. c. 131, § 40 to maintain or improve boat channels within Land under Water Bodies
and Waterways when said work is designed and carried out using the best practical measures so as to
minimize adverse effects such as the suspension or transport of pollutants, increases in turbidity, the
smothering of bottom organisms, the accumulation of pollutants by organisms or the destruction of fisheries
habitat or nutrient source areas – This project will improve boat channels in the pond and will take all
necessary precautions to limit adverse impacts.
(c) Notwithstanding the provisions of 310 CMR 10.56(4)(a) or (b), no project may be permitted which will
have any adverse effect on specified habitat sites of rare vertebrate or invertebrate species, as identified
by procedures established under 310 CMR 10.59- This project does have to be reviewed by the NHESP.

!The project qualifies as a Limited Project under 310 CMR 10.53(4)(e)5, the removal of aquatic nuisance
vegetation to retard pond and lake eutrophication (one form of ecological restoration limited project).
!Massachusetts Environmental Policy Act
!The strategy proposed in this NOI is approved under the Massachusetts Environmental Protection Act
(MEPA) process that was completed in 2004 with the issuance of the GEIR and the Practical Guide to Lake
and Pond Management in Massachusetts. Harvesting does not require individual MEPA review.
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!Massachusetts Endangered Species Act:
!According to the most recent Natural Heritage maps, Hummock Pond is located within designated habitat
areas as determined by the Massachusetts Natural Heritage & Endangered Species Program (NHESP),
harboring Estimated Habitat and Priority Habitat, although harvesting is proposed only in Estimated
Habitat. As such, a copy of this NOI will be filed with the NHESP under the Massachusetts Endangered
Species Act (MESA) in addition to the standard filing with the Nantucket Conservation Commission. The
NHESP will issue its determination as to the acceptability of the project and any special conditions that
need to be observed.

!
MONITORING
!An annual survey will be conducted to document aquatic plant assemblages, assess the efficacy of the

harvesting program and to help guide future management efforts. Within a month of the expected start
of harvesting, a map of the target envelope will be constructed, illustrating the types of plants present and
the pattern of density. With consideration of any input from NHESP on any specific areas to avoid, areas
to be harvested will be outlined on the map and submitted to the Conservation Commission at least two
weeks before harvesting commences. Any necessary adjustments can be made prior to or during harvesting
as warranted.

!The harvester operator will document the cutting pattern, which can be compared to the target map
prepared prior to harvesting and to the map created the following year to determine if there are any
lasting effects. As virtually all of the target plant species are seed producing annual plants, regrowth is
likely unless much more area is harvested than is planned. However, shifts in distribution and density are to
be expected among years, and may affect targeted harvesting areas.

!Records will be kept by the harvester operator on the number of loads collected and dominant plants in
each load. Notes will be kept on any non-target organisms collected during harvesting. The amount of time
spent cutting, hauling and maintaining the harvester will also be recorded.

!ALTERNATIVES ANALYSIS
!Alternatives to the proposed harvesting programs were considered when developing a plan to reduce
nuisance vegetation. There are many possible approaches to vegetation control, but each must be
evaluated for applicability, reliability, non-target impacts, duration of benefits, and cost. Findings and
recommendations were based on direct experience and discussions found in the Eutrophication and Aquatic
Plant Management in Massachusetts: Final Generic Environmental Impact Report (EOEA 2004), and can be
summarized as follows.
1. Dredging is the ultimate restoration approach. It removes sediment, roots, seeds and many other things.
If thorough (to a hard bottom), much less plant growth will occur until substantial soft sediment is
deposited. Dredging changes habitat, so permitting issues exist. If the sediment is contaminated in any
way (and it is in most lakes), disposal can be very expensive. Cost and permits restrict dredging
projects. Dredging Hummock Pond could be very beneficial at several levels, including reduced plant
growth and limiting algae blooms generated from internally cycled phosphorus. However, the cost is
simply prohibitive on the necessary scale.
2. Herbicides include contact and systemic forms. Contact herbicides kill the portion of susceptible plants
with which they come in contact (usually not roots), while systemic herbicides are translocated
throughout the plant and with adequate dose and exposure time, will kill the whole plant (but not
seeds, turions or winter buds). Application can be as liquid or pellets. Choice of herbicide depends on
target species, non-target species, hydrologic features, permitting considerations, and cost. For
Hummock Pond, a contact herbicide would be the logical choice, as seeds will allow populations of
nearly all species in the pond to re-establish each year (use of more expensive systemic herbicides
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3.

4.

5.

6.

would not prevent regrowth from seeds). However, re-treatment would be needed, most likely on an
annual basis, and control over the precise target areas is limited by diffusion and water flow. Cost and
permitting issues would be expected to limit this option on a repeat basis.
Physical removal has many forms, including hand pulling, hand raking, diver assisted suction harvesting,
mechanical cutting with and without collection, rototilling and hydroraking. Each has advantages and
disadvantages. Hand harvesting is most focused and ideal for scattered plants in an otherwise
desirable plant community, but the whole assemblage in Hummock Pond represents a problem and the
labor necessary to hand harvest target areas would be extreme. DASH makes handpulling more
efficient in dense stands, but is still very labor intensive and not typically applied to annual species.
Rototilling and hydroraking would generate very high turbidity and not provide benefits for more than
a season. Mechanical harvesting is used where selective removal is unnecessary and repeat action is
expected, which is the case at Hummock Pond.
Bottom screening (benthic barriers) covers an area and limits plant growth. It is expensive on a large
scale but very useful for swimming areas, docking areas, and boating lanes to deeper water. It is
allowable without an OOC in MA, and would be appropriate on a localized basis in Hummock Pond.
However, the cost is often on the order of $50,000 per acre and the covering of the bottom limits
habitat, making this less desirable for Hummock Pond, although shoreline residents might want to
consider use of benthic barriers near shore.
Drawdown exposes peripheral sediment and freezes plants that depend on vegetative forms (leaves,
stems, roots) to survive all year (perennials). It is not effective for most seed, turion, or winter bud
producing annual plants unless repeated drawdown changes sediment features to coarser materials
inhospitable to plants. It is a weather dependent technique with variable results among years. Given
the nature of the plant community in Hummock Pond, it is not really applicable, and drawdown can only
be achieved by breaching the barrier beach (which has not limited plant growth to date).
Biocontrols include organisms that eat target plants, such as grass carp, milfoil weevils, loosestrife
beetles and others. Grass carp are the only biocontrol suitable for the plant assemblage of Hummock
Pond, but are illegal in MA.

!The no action alternative would allow conditions to continue as is, with reasonable expectation of
worsening over time. If nuisance plant growths are allowed to continue unabated, eutrophication and
filling-in of Hummock Pond will continue to occur at an accelerated rate due to the annual decomposition of
excessive plant material. Anoxic conditions may expand and/or intensify, further degrading water quality
and potentially impacting fish and other aquatic organisms. Recreational and aesthetic value would also
be degraded. Given habitat value and economic considerations of Hummock Pond for both residents who
pay taxes and tourism which fuels the island economy, doing nothing is not a very responsible option.

!Harvesting was selected as the most advantageous plant control method for Hummock Pond. It is often

portrayed as mowing the lawn, but where dense growths occur in a pond, such action is entirely
appropriate as a maintenance action. It offers flexibility of application over space and time, has not been
associated with major adverse impacts when only a portion of a pond is harvested, and can be tried on a
contract basis at an acceptable cost. It will not cause more than temporary impacts, both positive and
negative, but does have potential to meet use needs as currently perceived.

!!
!
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APPENDIX: Photos from Hummock Pond
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!
Close up of dense pondweed growths at surface

!

!
Close up of decaying plants and algae at surface
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!
Dense pondweed growths

!

!
Dense pondweed growths
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!
Rafts of decaying plants washed to shore

!

!
Filamentous algae and decaying plants along shore

!
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!
Boat prop fouled by pondweeds

!
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Drawdown in fall 2014, exposing pond bottom and plants
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