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Mr. Glass, 
 
Attached is the revised report for the aquatic plant survey conducted in 2018 in accordance with 
the scope of work dated July 9, 2018. This updated report includes a Selected Plan section that 
describes the activities the Lake Archer Association intends to pursue as you described in our 
recent conversation. 
 
Please let me know if you have any questions or comments regarding this report. Thank you for 
the opportunity to assist with your assessment and management of Lake Archer.   
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Introduction 
Aquatic Restoration Consulting, LLC (ARC) performed in-lake aquatic plant survey of Lake Archer 
in 2018. The intent of the survey was to document the aquatic plant community, relative 
abundance of plants and delineate the areal extent of invasive species previously identified by 
State biologists. The invasive species known to inhabit the lake are variable watermilfoil 
(Myriophyllum heterophyllum) and Brazilian elodea or waterweed (Egeria densa). This report 
provides a summary of findings from the survey and provides a recommended plan for the 
management of Brazilian waterweed (abbreviated to BWW for this report) and other nuisance 
vegetation. 
 
Both variable watermilfoil and BWW are exotic (non-native) invasive species in the Northeast. 
BWW was introduced into the United States as an aquarium plant in the late 1800’s. It is assumed 
that BWW was introduced into Lake Archer from a discarded aquarium. Variable milfoil is a 
species native to the southeastern US and Midwest but is considered an exotic invasive species 
in Massachusetts. Both BWW and variable milfoil are on the Massachusetts Prohibited Plant List 
which prohibits the sale and distribution of known invasive plants. These plants are known to form 
dense monocultures (single crop of one species) by outcompeting and choking out native species. 
Dense monocultures reduce biological diversity, impede recreation (fishing, swimming, boating, 
etc.) and may result in the loss of aesthetic and waterfront property values. Excessive plant 
densities can also result in hypoxic (low oxygen) and anoxic (no oxygen) conditions when plants 
decay, threatening the health of other aquatic biota. 

In-Lake Plant Survey 
Methods 
ARC conducted a plant survey on August 1, 2018. ARC scientists observed submerged aquatic 
plants using an Aqua-Vu® underwater camera using a modified semi-quantitative systematic 
design point interception method (Madsen and Wersal, 2017)1. This systematic design 
establishes predefined observation points based on a grid system. This methodology is best to 
provide an overall assessment of the lake community as the observer is more likely to encounter 
most of the species that exist within the lake. We established a grid with 200 foot spacing between 
points. The point grid resulted in 115 observation points (Figure 1). By employing this method, 
observation points can be revisited in subsequent years to assess changes over time. At each 
point, we recorded: 

 water depth using a graduated metal conduit for depths <10 feet (using the conduit 
reduces the depth interference by plants) and sonar in waters >10 ft 

 estimated percent cover of all plants as measured by the areal extent of plants within an 
approximate two square meter visual area;  

 estimated percent biovolume as measured by the amount of the water column filled with 
plants within the two square meter area.  

 both cover and biovolume are estimated using a semi-quantitative (0-4) ranking system 

as follows: 
0 =  0%  1 = to 1 - 25%,  
2 = 26 - 50%,   3 = 51 - 75%, and 
4 = 76 – 100% 

                                                
1 Madsen, JD and RM Wersal. 2017. A review of aquatic plant monitoring and assessment methods. Journal of 

Aquatic Plant Management. 55:1–5 
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Figure 1. Lake Archer Aquatic Plant Observation Points 

Note: point #45 was 

inadvertently skipped 
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 identified plants to the species level and to genus level for those that are not readily 
identifiable in the field. We estimated the percent composition of all species present. We 
utilized a rake toss to verify the visual identification of plants and relative abundance 
observed with the Aqua-Vu®. Invasive species picked up in the rake toss were saved in a 
plastic bag and properly disposed of off-site. 
 

In order to map the areal extent of invasive species, we revisited the points where they were 
observed during the initial point survey. We ran transects using the Aqua-Vu® between presence 
and absence points and marked locations (waypoints) where invasives were encountered. In this 
way we could delineate the boundary of invasive presence using the waypoints last observed. 
There is error/precision limitations associated with all biological surveys and all data are an 
estimation of conditions at the time of the survey.  
 

Results 
Table 1 provides a listing of the data collected at each observation point. Plants were observed 
at 74% of the observation points (85 out of 115). Plant cover in these locations was greater than 
50% of the lake bottom (cover ranks 3 & 4) at 51 observation points, representing 44% of the 
observation points. Biovolume, a representation of the portion of the water column taken up by 
plants, was low overall – very few plants reached the water surface in large numbers. Over 90% 
of the sites containing plants had a biovolume rank of 1 - less than 25% of the water column that 
contained plants. In summary, most of the lake bottom supports plant growth (74%), but the plants 
that were present rarely reached the water surface (<25% of the water column) in great density 
during the August survey.  
 
There were more than 14 species encountered at the 115 observation points. The location of the 
dominant species are illustrated on Figure 2. Some of the fine leaved pondweeds (Potamogeton 
species) were lumped (reported as Psps in Table 1) due to the difficulty identifying individuals in 
this genus to the species level. This genus includes 69 species2 which are nearly impossible to 
identify without fruit.  
 
One easily identifiable pondweed, Robbins’ pondweed (Potamogeton robbinsii) was the most 
frequently encountered plant within the lake. Robbins’ pondweed was observed at 43% of the 
observation sites. This is a native plant that forms dense colonies in deep water and is 
occasionally found in shallow water. Robbins’ pondweed was found in water depth ranging from 
2.5 to 18 feet, with an average observed depth of 11 feet. Since dense colonies are found 
alongside invasive species, biologists have hypothesized that Robbins’ pondweed is capable of 
reducing the colonization of invasive species (like milfoil and fanwort) by forming a canopy limiting 
light and utilizing the substrate before the invasives can take root3. It is often considered a 
desirable species. While this plant is relatively common in Massachusetts, it has protection status 
in six states.  
 
Coontail (Ceratophyllum demersum) was the next most frequently encountered species (39%). 
Coontail is very common and native to Massachusetts. It is capable of forming monotypical beds 
in lakes impeding recreation when it reaches the surface but it is not typically the most common 
nuisance species. Coontail was observed in slightly deeper water than Robbins’ pondweed (range 
2.5 – 22.6’, average 13’). 

                                                
2 Wiegleb, G. and Z. Kaplan 1998. An account of the species of Potamogeton L. (Potamogetonaceae). Folia 

Geobotanica 33: 241-316 
3 Personal observation of outcompeting milfoil in select area in Bare Hill Pond, Harvard Massachusetts. Also used in 

a plant replacement pilot project in Duxbury Massachusetts. 
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Figure 2. Dominant Plants at Observation Points 
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Table 1. Lake Archer Plant Survey Data (Aug 2018) 

Point 

Water 
Depth 
(ft) Cover 

Bio-
volume 

Plant Species – relative percent composition 
(abbreviation key provided at the end of table) 

Cd Cha Ec Ed Eleo Ga Iso Ld Pb Pp Pr Psps Sg Va 

1 1.0 0 0                             

2 6.0 4 2 5   5           20   35     35 

3 8.5 4 2       5             95       

4 2.8 3 1 5   5           20   35     35 

5 5.5 0 0                             

6 14.8 1 1 100                           

7 15.4 3 1 100                           

8 15.5 1 1 100                           

9 15.5 1 1 90                   10       

10 3.8 3 1     5               40     55 

11 2.5 4 1 5 5 5             10   10 20 45 

12 15.1 4 1 50                   50       

13 17.1 3 1 100                           

14 2.7 0 0                             

15 14.2 2 1 100                           

16 15.1 4 1 100                           

17 3.0 0 0                             

18 4.1 3 1   20 10               10   60   

19 12.3 4 1 5     90             5       

20 15.0 2 1 100                           

21 12.5 4 1 50     40             10       

22 12.5 4 1 90     10                     

23 12.3 4 1 50                   50       

24 24.9 0 0                             

25 9.2 4 1 5                   10     85 
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Table 1 cont. Lake Archer Plant Survey Data (Aug 2018) 

Point 

Water 
Depth 
(ft) Cover 

Bio-
volume 

Plant Species – relative percent composition 
(abbreviation key provided at the end of table) 

Cd Cha Ec Ed Eleo Ga Iso Ld Pb Pp Pr Psps Sg Va 

26 2.1 0 0                             

27 2.5 1 1                         100   

28 6.0 3 2                     40     60 

29 30.8 0 0                             

30 29.2 0 0                             

31 11.0 4 1 30     40             30       

32 14.0 4 1 80     10             10       

33 14.0 1 1 90     10                     

34 14.0 2 1 100                           

35 6.0 3 1 20   15               30   5 30 

36 4.8 1 1   90                     10   

37 8.5 4 1 10                   90       

38 14.3 2 1 100                           

39 12.8 4 1 100                           

40 11.7 4 1 30     30             40       

41 30.0 0 0                             

42 29.5 0 0                             

43 2.8 2 1                     30     70 

44 2.8 0 0                             

45 Point skipped                             

46 19.7 1 1 100                           

47 16.0 1 1 90                   10       

48 13.2 3 1 60                   40       

49 3.9 1 1   5             5       90   

50 4.0 1 1                           100 
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Table 1 cont. Lake Archer Plant Survey Data (Aug 2018) 

Point 

Water 
Depth 
(ft) Cover 

Bio-
volume 

Plant Species – relative percent composition 
(abbreviation key provided at the end of table) 

Cd Cha Ec Ed Eleo Ga Iso Ld Pb Pp Pr Psps Sg Va 

51 19.9 1 1 100                           

52 15.2 4 1 10                   90       

53 4.5 0 0                             

54 3.8 3 2                           100 

55 15.0 3 1                     100       

56 5.5 1 1   40             60           

57 3.2 2 1                     10   90   

58 2.5 0 0                             

59 12.6 4 1 30                 10 60       

60 15.0 4 1                     100       

61 20.5 1 1 100                           

62 5.8 1 1   20                     80   

63 2.0 1 1             80 20             

64 1.8 1 1                 100           

65 10.5 4 2 20                 20 30     30 

66 15.3 4 1                     100       

67 27.2 0 0                             

68 26.6 0 0                             

69 14.3 3 1                     100       

70 8.2 4 1 40                   60       

71 2.0 1 1   40     10   50               

72 3.6 1 1   50         50               

73 15.5 1 1 80                   20       

74 22.6 1 1 100                           

75 29.2 0 0                             
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Table 1 cont. Lake Archer Plant Survey Data (Aug 2018) 

Point 

Water 
Depth 
(ft) Cover 

Bio-
volume 

Plant Species – relative percent composition 
(abbreviation key provided at the end of table) 

Cd Cha Ec Ed Eleo Ga Iso Ld Pb Pp Pr Psps Sg Va 

76 17.7 1 1 100                           

77 14.9 3 1                     100       

78 11.9 4 1 20     40             40       

79 3.0 1 1     30           10   30   30   

80 3.5 0 0                             

81 5.3 0 0                             

82 7.7 4 1                     100       

83 18.4 3 1 100                           

84 30.0 0 0                             

85 30.2 0 0                             

86 27.4 0 0                             

87 8.5 4 1                     100       

88 2.5 3 2                   20 5   75   

89 17.4 1 1 60                   40       

90 29.6 0 0                             

91 31.3 0 0                             

92 30.5 0 0                             

93 16.1 4 1                     100       

94 2.2 3 1           100                 

95 6.5 1 1   100                         

96 14.2 4 1                     100       

97 29.0 0 0                             

98 31.5 0 0                             

99 30.1 0 0                             

100 18.0 3 1                     100       
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Table 1 cont. Lake Archer Plant Survey Data (Aug 2018) 

Point 

Water 
Depth 
(ft) Cover 

Bio-
volume 

Plant Species – relative percent composition 
(abbreviation key provided at the end of table) 

Cd Cha Ec Ed Eleo Ga Iso Ld Pb Pp Pr Psps Sg Va 

101 12.1 4 1                     100       

102 2.5 3 1                 30       70   

103 5.5 3 1                   30 40     30 

104 11.1 4 1 20                   80       

105 14.0 4 1 20                   80       

106 27.4 0 0                             

107 28.2 0 0                             

108 14.8 4 1 40                   60       

109 3.1 1 1                       100     

110 2.5 1 1                       80   20 

111 11.3 4 1                     100       

112 15.7 3 1                     100       

113 11.2 4 1 10                   90       

114 3.0 1 1                   40 60       

115 6.0 1 1                     100       

116 2.0 0 0                             

Frequency of Occurrence 45 9 7 9 1 1 3 1 7 6 50 3 11 13 

Frequency of Occurrence (%) 39% 8% 6% 8% 1% 1% 3% 1% 6% 5% 43% 3% 10% 11% 

Shaded cell indicates dominant species at observation point 

Cd - Ceratophyllum demersum (coontail)  Ld - Lobelia dortmanna (water lobelia) 

Cha - Chara (stonewort; macroalga)  Pb - Potamogeton bicupulatus (snail-seed pondweed) 

Ec - Elodea canadensis (waterweed)  Pp - Potamogeton perfoliatus (Clasping leaf pondweed) 

Ed - Egeria densa (Brazilian waterweed)  Prob – Potamogeton robbinsii (Robbins pondweed) 

Eleo - Eleocharis sp. (spikerush)   Psps - Potamogeton species (multiple unidentified species of pondweed) 

Ga - Gratiola aurea (hedge hyssop)  Sg - Sagittaria graminea (duck potato) 

Iso - Isoetes sp. (quillwort)   Va - Vallisneria americana (tapegrass) 
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Tapegrass (Vallisneria americana) was observed at 13% of the observation points. While not very 
frequent, this plant seems to draw a lot of attention by lake users. The main body of the plant 
consists of clusters of leaf blades that look like ribbons or ‘tape’. It has a long curly single flower 
stalk that reaches the surface which makes it very recognizable by lake users. It is a native plant 
that also grows in dense beds, however, it is not known to outcompete aggressive invasive 
species. 
 
Brazilian waterweed (Egeria densa: BWW) was observed at nine locations (8% of the observation 
points). BWW was located in water depths ranging from 8.5 to 14.0 feet with an average of 12 
feet, essentially sharing the same habitat with Robbins’ pondweed and coontail. BWW was found 
in three areas: 1) in the north end, 2) on the western side of the north basin and 3) the eastern 
side of the south basin (Figure 3). In some instances only one or two plants were growing within 
a bed of Robbins’ pondweed and/or coontail. At other locations, a moderate to dense grouping of 
plants were observed; BWW was the dominant plant at three of the 115 observation locations.  
 
The areal coverage of BWW was estimated by interpolating the presence/absence boundary 
using the waypoints generated during the survey. The small area in the northern portion of the 
lake (Area 1) represents approximately 0.2 acres. The largest area, western side of northern basin 
(Area 2) was estimated at approximately 9.9 acres. The third area, eastern side of the south basin 
(Area 3) was 0.9 acres. The total estimated area containing BWW is approximately 11 acres (14% 
of the 79 acre lake).  
 
Variable watermilfoil (Myriophyllum heterophyllum) was not encountered during the survey. This 
is not to say it doesn’t exist, but it was not observed at any of the observation points and no 
fragments were seen while traveling to and from observation points.  

Management Options 
The plant community was relatively diverse but this diversity is threatened by the potential spread 
and increased density of BWW. There are several aquatic plant management techniques 
available to control rooted plant growth. A description of each, efficacy based on case studies and 
factors to consider when employing a technique are described in detail in the Eutrophication and 
Aquatic Plant Management in Massachusetts Final Generic Environmental Impact Report4 
(GEIR). A brief description of some of the most frequently employed and effective techniques are 
provided in the discussion below, some of the text herein is taken directly from the GEIR. The 
applicability of each technique to Lake Archer for the control of BWW is also discussed. Should 
the Association wish to manage additional plant species, re-evaluation of techniques described 
in the GEIR is needed as this discussion is focused on BWW management. 
 

                                                
4 Available at https://www.mass.gov/files/documents/2016/08/sd/eutrophication-and-aquatic-plant-management-in-

massachusetts-final-generic-environmental-impact-report-mattson.pdf (GEIR 2004) 

https://www.mass.gov/files/documents/2016/08/sd/eutrophication-and-aquatic-plant-management-in-massachusetts-final-generic-environmental-impact-report-mattson.pdf
https://www.mass.gov/files/documents/2016/08/sd/eutrophication-and-aquatic-plant-management-in-massachusetts-final-generic-environmental-impact-report-mattson.pdf
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Figure 3. Brazilian waterweed (Egeria densa) areal coverage 

Area 1 

Area 3 

Area 2 
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Winter Water Level Drawdown 
Winter water level drawdown involves lowering the surface water elevation of the by gravity and/or 
pumping or siphoning. The water elevation is lowered to expose the littoral area over the winter 
months allowing the sediments, plants and roots to freeze. This technique kills the plant and 
prevents or slows regrowth in the summer. The movement of ice can rip plants from the sediment 
also reducing plant density come spring. This technique is only effective within the drawdown 
zone and does not control plant growth in areas not exposed to freezing. Winter water level 
drawdown is not applicable for the control of BWW in Lake Archer. BWW is primarily found in 
water depths greater than eight feet and it is unlikely a drawdown to this extent would be permitted 
by natural resource agencies. In addition, there is no water level control structure that would 
facilitate a drawdown without significant capital investments.  
 

Mechanical Removal 
Mechanical removal is the physical removal of plants or portions of. Mechanic removal includes 
harvesting (hand pulling, suction harvesting and mechanical), cutting without collection, roto-tilling 
and hydroraking. Each of these types of mechanical removal are discusses in the GEIR. Of these, 
hand pulling and suction harvesting are the only two that are reasonable for Lake Archer. Cutting 
without collection is not recommended because BWW propagates vegetatively, meaning that 
plant fragments are able to root and produce a new colony. Cutting without collection would likely 
result in the spread of BWW to other areas. Roto-tilling and hydroraking are non-selective and 
will remove all plants within the target area. These techniques also generate a lot of fragments 
and turbidity. Neither of these mechanical removal techniques are recommended for Lake Archer. 
The Association can read more about them in the GEIR to gain a better understanding of their 
effectiveness, impacts, and other considerations.  
 
Hand pulling and suction harvesting have some merit as a viable technique in Lake Archer. Hand 
pulling is the removal of plants and roots from the sediment. A snorkeler or diver selectively pulls 
individual plants, like weeding a garden, and collects them in bags for transfer and disposal off-
site. Suction harvesting is an augmented form of hand pulling. The diver has a vacuum like device 
that is capable of sucking plants onto a barge, allowing plants to drain prior to offloading and 
transfer off-site for disposal. Like hand pulling, the diver must be skilled enough to ensure he/she 
removes the plant and its roots. The diver then guides the plants into the suction tube. At the 
same time, the diver must minimize sediment disturbance as visibility will greatly decrease and 
selective removal of plants will become more difficult. Often a diver will work in sections and allow 
time for suspended sediments to settle before returning to the area. Additional staff (or volunteers) 
are needed to collect any fragments generated during this process using nets. 
 
Both hand pulling and suction harvesting are iterative and time consuming. Hand pulling is ideal 
for small areas like in Area 1 and possibly Area 3. Suction harvesting is more efficient for larger 
areas but costs greatly increase. Area 2 is large and the BWW density is variable, ranging from a 
few plants among natives to small monotypic beds. Costs for this area are difficult to estimate 
given this variability. The GEIR provides data from a case study where this technique was 
employed for the control of milfoil. 
 

Suction harvesting can decrease biomass over time. Data were collected from 
suction harvesting one year, followed by hand harvesting the following year at 
seven sites on Lake George, New York. The study compared the weight of 
milfoil removed, the number of days needed to harvest the site and the biomass 
and percent cover data from the two harvests. Significant decreases were 
observed in each of the parameters measured and only minimal effort was 
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required for hand pulling the following year (Eichler et al., 1993)5. The results 
of this study show that suction harvesting is effective in reducing biomass over 
time. Although populations are not eliminated, the decline is significant and 
subject to yearly upkeep that is less intense than the initial harvest. GEIR 2004. 

 
Hand pulling and suction harvesting are applicable for Lake Archer if this technique is repeated 
for several years (5-10 yrs.). Eradication may be possible but will require a skilled harvester and 
many years of assessment, harvesting and monitoring. This technique is labor intensive and costs 
are a concern. The GEIR provides a cost range of $5,000 to $10,000 per acre. Using the GEIR 
range, harvesting the three area would cost $55,000 to $110,000 for the 11 acres, but the 
Association should obtain a quote based on site-specific conditions, especially for Area 2. Hand 
pulling is applicable for Area 1, and possibly Area 3, because of their small size. Suction 
harvesting would be needed in Area 2. It is extremely important to control turbidity during 
harvesting and ensure that fragments are collected and not allowed to drift to other areas. The 
harvester can deploy a curtain to prevent the escape of fragments and reduce turbidity outside 
the harvest area, but this will add to the cost. 
 
If the Association wishes to pursue hand or suction harvesting, they should develop or enlist 
assistance to develop an Aquatic Plant Management Plan to document the planning, 
implementation, monitoring and maintenance plan. A well thought out plan will greatly improve 
the success of the effort. There are many factors to consider that are not described in great detail 
here, like permits, logistics and disposal of plants. The GEIR is a helpful resource that identifies 
implementation considerations. A Google® search will also provide information including videos 
showing harvesting in progress. Be wary of inflated claims by vendors however, always vet your 
contractor by checking references and asking for monitoring reports. This technique is not a one-
time endeavor and will require dedication of time and resources to be successful.   
 

Benthic Barriers 
Benthic barriers are essentially lake sediment covers. Cover material can be natural substances 
like clay, sand, gravel or manufactured sheets made from nylon, plastic, fiberglass, or other non-
toxic materials. Natural materials change the composition of sediment to prevent plant growth 
whereas manufactured sheets prevent root access to underlying sediment. Both techniques can 
be applied over existing plant materials, but efficacy is reduced. It is recommended, if possible, 
that areas be cleared or partially cleared of plants. Over time, natural processes will deposit silts 
and organics allowing plants to take root once again.  
 
This technique is usually applied to small areas like beaches and around docks and access 
ramps. Manufactured barriers were successful in controlling milfoil in Lake George in three acres 
for about three years. Recolonization of the area with native species was rapid, but milfoil returned 
within two years. It would be difficult to deploy over the 11 acres in Lake Archer in the depths 
where BWW is present. However this is a technique the Association could take on themselves 
and test the efficacy starting in Area 3 (about an acre). It is unlikely that the State and/or the 
Conservation Commission will allow the lake to be “filled” with materials, but manufactured 
barriers have been permitted throughout Massachusetts.  
 
The barriers can be difficult to deploy and require maintenance. Once the barriers are removed, 
the treatment area could be planted with Robbins’ pondweed harvested from other areas of the 
lake to encourage native plant growth and competition. The GEIR provides an expanded 

                                                
5 Eichler, L.W., R.T. Bombard, J.W. Sutherland, and C.W. Boylen. 1993. Suction harvesting of Eurasian watermilfoil 

and it's effect on native plant communities. J. Aquat. Plant Manage. 31:144-148 
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discussion, including expectations of maintenance, of this technique. Multiple sources suggest 
that cost for material is about $4,000 per acre with an additional installation cost of $15,000. The 
GEIR reports a cost of $20,000 - $50,000 per acre which includes “…installation, including design, 
permitting, materials and labor for a year.” 
 

Biological Control 
Biological control is the introduction of another species in an attempt to control plant growth. 
Herbivorous fish (such as grass carp) and invertebrates (such as weevils and beetles) are 
common biota used for biological control. It has variable success and has had more undesirable 
effects than anticipated in many cases. Grass carp are not approved for introduction in the State 
of Massachusetts. It is unknown if any specific invertebrate targets BWW. A fungus has been 
tested and shown promise in labs but it hasn’t been field tested6. For these reasons biological 
control is not recommended for Lake Archer. 
 
Biological control also includes the direct alteration of the plant community through replacement 
or plantings. This is possible in Lake Archer, but this would require the removal of BWW (via 
harvesting, herbicides, barriers, etc.) before another plant (like Robbins’ pondweed) could be 
planted to prevent the regrowth of BWW. This is labor intensive and success of plant replacement 
projects have had variable results. 
 

Herbicides 
For large areas, aside from winter water level drawdowns, herbicides are the most economical 
choice. A very extensive discussion on herbicides is included in the GEIR. A short discussion on 
herbicides is provided herein, however, if the Association wishes to pursue herbicides, they 
should contact a license herbicide applicator to discuss available options. There are new 
herbicides approved for use in Massachusetts since the GEIR publication that may or may not be 
applicable for BWW. 
 

Herbicides are typically classified as contact or systemic herbicides based on 
the action mode of the active ingredient. Contact herbicides are toxic to plants 
by uptake in the immediate vicinity of external contact, while systemic 
herbicides are taken up by the plant and are translocated throughout the plant. 
In general, contact herbicides are more effective against annuals than 
perennials because they may not kill the roots, allowing perennials to grow 
back. Seeds are also not likely to be affected, but with proper timing and 
perhaps several treatments, growths can be eliminated much the same way 
harvesting can eliminate annual plants. Systemic herbicides tend to work more 
slowly than contact herbicides because they take time to be translocated 
throughout the plant. Systemic herbicides generally provide more effective 
control of perennial plants than contact herbicides, as they kill the entire plant 
under favorable application circumstances. Systemic herbicides will also kill 
susceptible annual species, but regrowth from seeds will require additional 
treatments as with contact herbicides. GEIR 2004 

 
Diquat and fluridone are the active ingredients in herbicides known to control BWW. Diquat 
is a non-selective contact herbicide and will impact all photosynthetic plants it comes in 
contact with at the recommended dose. Diquat is fast acting and will reduce plant densities 
within a few weeks. There is temporary water use restriction (3 days no cooking/drinking; 

                                                
6 https://www.mass.gov/files/documents/2017/09/06/south-american-waterweed.pdf 
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5 days no irrigation; 1 day no watering livestock). There are no restrictions on contact 
recreation (swimming, boating or fishing). Always consult the product label for more 
information. Diquat costs about $250-$500 per acre plus additional permitting and 
monitoring costs ($3,000-$5,000).  
 
Diquat will kill both Robbins’ pondweed and coontail. Planting of the treatment areas 
should be considered to assist in recolonization of Robbins’ pondweed as it appears that 
this plant is competing well with BWW and could prevent or lessen BWW regrowth. 
 
Fluridone is a systemic herbicide. Lethal effects take much longer (30-90 days) than diquat 
since the plants must uptake the chemical through its shoots and roots. It is best used on 
young rapidly growing plants. It is often used in whole lake treatments since the target 
concentration must be maintained for six to nine weeks. It is not atypical for it to take two 
seasons to achieve control. Fluridone can be somewhat selective at low dosages but it is 
unclear if low-dose applications would be successful for BWW control. 
 
If desired, silt curtains could be deployed around the treatment area to restrict the 
herbicide and lessen impacts to non-target plants, but this will increase costs. The 
perimeter of Area 2 is approximately 2,500 linear feet. It would be expensive to purchase 
a barrier of this size, but the applicator may already have a curtain available and rented 
on a project specific basis.  
 
Fluridone is more expensive than diquat, with an estimated cost range of $500-
$1,000/acre plus permitting and monitoring ($3,000-$5,000). This doesn’t include any 
bump treatments necessary to maintain target concentrations. 
 
Neither chemical will eradicate BWW with one or two treatments. Annual monitoring and 
retreatments will likely be required. Herbicide could be used initially to knock down the 
density to make suction harvesting and/or hand harvesting more efficacious and less 
expensive.  

Recommendations 
Based on the Associations goal of eradication of BWW, an integrated approach is 
recommended, implementing multiple techniques over a period of time based on assessment, 
monitoring and cost.  
 
Since cost is a large factor in the decision for the Association, ARC recommends an herbicide 
treatment by a license herbicide applicator in the first and second year. The Association should 
schedule an initial consultation with the applicator to discuss the approach and the most 
appropriate herbicide to control BWW while preserving as much of the existing Robbins’ 
pondweed as possible. The treatment areas should be monitored to assess the recolonization of 
natives and consider transplantation if regrowth is slow. The density and distribution of BWW 
each year should be documented. When the density of plants is substantially reduced, the 
Association should consider employing hand pulling or suction harvesting so that selective 
removal is prioritized over the use of chemicals.  
 
Many people have strong opinions on the use of chemicals. The Environmental Protection Agency 
(EPA) has approved the use of many aquatic herbicides and these have undergone extensive 
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toxicity testing. These data can be found on the EPA Pesticide Chemical Search website7. The 
GEIR also provides a discussion of toxicity and impacts to non-target biota. Given that the EPA 
and State of Massachusetts have approved the use of herbicides, they remain tools available to 
managers for the control of undesirable species. However, if the Association desires a plan 
without herbicide use, a combination of benthic barriers and suction harvesting is recommend. 
The benthic barrier will also impact non-target species, is very labor intensive and requires 
continual maintenance. This approach comes at a much higher cost. 
 
As previously mentioned, an Aquatic Plant Management Plan should be developed. The 
Management Plan should present a coordinated strategy for managing nuisance plants, 
preventing introduction and establishment of invasive species, protecting native plant populations 
and the aquatic ecosystem. The plan should provide the details for any efforts taken to actively 
manage vegetation, to include a scope, schedule, budget, monitoring and assessment follow up 
procedures for specific undertakings. All of the recommended approaches will require permitting. 
The GEIR outlines which permits are required. Permit application, abutter notification and any 
compliance monitoring and reporting will have to be factored into the Aquatic Management Plan 
and overall cost.  
 
Eradication is possible, but not probable without a well-planned approach and consistent 
implementation. It will take several years to eradicate, but these efforts will reduce the risk of 
habitat impairment, preserve the biological diversity and protect the recreational benefits of Lake 
Archer.  
 

Selected Plan 
This technical report was submitted to the Lake Archer Association as a draft for discussion 
among the members. The consensus was that herbicides were not an acceptable alternative for 
several reasons, such as concerns over toxicity effects and impacts to non-target species. The 
Association desires to manage BWW using a combination of benthic barriers and suction 
harvesting. Specifically the Association will deploy benthic barriers, manufactured sheets, in 
BWW Areas 1 and 3, and suction harvest in Area 2.  
 
Because there is limited coverage with single barriers, multiple barriers will be purchased and 
deployed. The barriers will remain in place until underlying plant growth has died (usually takes 
about two months). Once installed, barriers should be periodically checked and cleared of 
sediment and rooted growth. Ideally barriers will be placed in spring (May) and allowed to remain 
through early summer (June). The barriers can be moved to new sections, but as plant density 
increases in non-blanketed areas, deployment of the barrier may become difficult.  
 
There are two native seed producing species in the lake whose growth form is a nuisance to 
swimmers and may pose a danger for entanglement. Both Vallisneria americana (tapegrass) and 
Potamogeton perfoliatus (Clasping leaf pondweed) grow tall and reach the surface making 
swimming in dense stands difficult. The Association wishes to reduce the density of these species 
in select areas using the barriers. Location for potential deployment are proximal to points 71, 
103, 113, 114, 115, 116, 72 (Clasping leaf) and 11 (tapegrass) in Figure 1. Deployment in these 
limited areas will not significantly impact the biodiversity or habitat value of the lake. In some 
instances the use of barriers has shown to improve habitat for fish by creating an edge effect 

                                                
7 https://www.epa.gov/pesticides & https://www.epa.gov/ingredients-used-pesticide-products/how-search-information-
about-pesticide-ingredients-and-labels  

https://www.epa.gov/pesticides
https://www.epa.gov/ingredients-used-pesticide-products/how-search-information-about-pesticide-ingredients-and-labels
https://www.epa.gov/ingredients-used-pesticide-products/how-search-information-about-pesticide-ingredients-and-labels
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where the variation in habitat (vegetation and open space) increase food availability and 
predation. 
 
Hand pulling, aided by a suction harvester, is the preferred alternative for BWW control in Area 2. 
This area is much larger than Areas 1 and 3. This will allow selective hand pulling of BWW without 
impacting non-target species. It is envisioned that the neighboring native species, Potamogeton 
robbinsii (Robbins pondweed) will naturally spread into the vacated space following harvesting. 
An experienced, certified diver will perform the work and will minimize the generation of turbidity 
and plant fragments.  
 
Both benthic barrier deployment and suction harvesting will require consultation with the 
Conservation Commission. The Conservation Agent or Chairperson may require the Association 
to submit a Request for Determination of Applicability (RDA) or they may inform the Association 
of the appropriate path forward without the formal request. The Conservation Commission may 
require the filing of a Notice of Intent (NOI), followed by a public hearing, and issuance of an Order 
of Conditions to perform the action. The purpose of the Order of Conditions is to describe specific 
actions the applicant must take to protect the resource area. The suction harvesting contractor 
may be willing to apply for the permit for both actions under one permit. For more information 
about the permitting process please see https://www.mass.gov/guides/protecting-wetlands-in-
massachusetts. Appendix A contains pages extracted from The Practical Guide to Lake 
Management in Massachusetts8, a companion document to the GEIR. These management 
technique summary pages may assist with the Association’s consultation with the Conservation 
Commission. Note that photos in the original printed document are not available online. 
 
Lake Archer is not located in an area mapped by the Natural Heritage Endangered Species 
Program (NHESP) Estimated Habitats of Rare Wildlife or in a Priority Habitat of Rare Species 
and therefore consultation with NHESP is not required. The screenshot from the on-line mapper 
is shown below. A map will be required in the NOI if one is required. The mapper is available at 
http://maps.massgis.state.ma.us/PRI_EST_HAB/viewer.htm 
 
 

 
 

                                                
8 Available at https://www.mass.gov/files/documents/2016/08/uk/practical-guide-no-pics.pdf 

https://www.mass.gov/guides/protecting-wetlands-in-massachusetts
https://www.mass.gov/guides/protecting-wetlands-in-massachusetts
http://maps.massgis.state.ma.us/PRI_EST_HAB/viewer.htm
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