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Introduction 
Strategic Environmental Services, Inc. (SES) was contracted by the Town of Groton for the purpose of 
controlling and reducing the amount of invasive species and biomass throughout the literal zone of 
Baddacook Pond in Groton, Massachusetts.  The project consisted of two mechanical harvestings, hydro-
raking and the transportation and disposal of the Bio-mass accumulated.  The bio-mass and cuttings 
generated were transported for composting to the Town of Groton recycling center in Groton, MA.  Pre 
and post- Management surveys of the work zones were also performed.  A site Locus map is attached as 
Figure 1.  

Pre-Management Survey Assessment 
On July 10, 2018 a pre-management survey and assessment of the pond was performed.  The area 
within the littoral zone around the entire pond was surveyed for plant composition and density.   Survey 
methods included throw-rake tosses and hydro-acoustic sonar mapping.  Results from hydro-acoustic 
sonar are mapped and attached as Figure 2.   

Results indicated two known invasive species, variable water milfoil (Myriophyllum heterophyllum) and 
Fanwort (Cabomba carolinana), located throughout the circumference of the entire pond.  Other species 
of non-invasive plants were also observed in the pond including, large-leaf pondweed (Potamogeton 
amplifolius) and stonewort (Nitella sp.).   The shallower areas of the pond (less than 4 feet) were 
populated with white waterlily (Nymphaea odorata), yellow waterlily (Nuphar variagata), and 
watersheild (Brasenia schreberi).    

Mechanical Harvesting Operations 
SES secured a Special Use Permit (Permit # 12130) from the Massachusetts Department of Fish and 
Game, Office of Fishing and Boating Access, for launching and retrieving equipment and loading 
harvested weeds from the water between the dates of July 7, 2018 and September 28, 2018.  The 
permit and other applicable permits are attached in Appendix III.   

The objective of the harvesting operations was focused on the removal of invasive species located along 
the lateral zone of the pond.  Harvesting primarily occurred within 125 feet of the shoreline and around 
an island located in the northeast quadrant of the pond.  Two separate harvestings of the pond 
occurred.  Both harvestings began in the northwest cove nearest the boat ramp and continued in a 
counter clockwise fashion around the pond.  A Garmin GPSMAP 78s handheld mapping devise was used 
during the operation of the harvester to track the areas that were harvested.  Maps generated from the 
GPS data are attached as Figures 3 & 4. 

During harvesting operations, a daily log was kept referencing the date of work, location of work, 
number of harvesting hours worked, number of loads harvested, the number of loads transported to the 
Groton Recycling Center and any notes pertaining to machine breakdowns and repairs.  Copies of the 
daily logs are attached as Appendix I.     



Town of Groton, Baddacook Pond  November 2018 
Plant Harvest and Hydro-rake Final Report  SES Project No. 18-0302 

 

 

Phase One Operations: 

The first phase of aquatic weed harvesting took place from July 11, 2018 to July 27, 2018.  As previously 
indicated two invasive species were targeted for harvesting; variable water milfoil (Myriophyllum 
heterophyllum) and Fanwort (Cabomba carolinana).   Phase I harvesting operations lasted thirteen (13) 
days totaling ninety (90) operating hours.  Operations consisted of harvesting vegetation with an aquatic 
harvester.  The harvester trays would fill with cut vegetation and once filled be transported to the boat 
ramp for unloading.  At the boat ramp the harvester would transfer the load into a skid steer loader.  
The loader would then place the material into a 20- yard roll-off container to dewater.  Once the roll-off 
container was full it was picked and transported to the Groton DPW Recycling Center.  Seven (7) 
containers, approximately 140 cubic yards, of vegetation were removed from the site. A map depicting 
the areas harvested and associated dates is attached as Figure 3.   

Phase 2 Operations: 

A second phase of aquatic weed harvesting took place from September 12, 2018 to September 26, 2018.  
MassWildlife Natural Heritage and Endangered Species Division (NHESP) made a finding that given the 
likely presence of Blanding's Turtle hatchlings in the Pond, the Division requires that the harvester (and 
hyrdo-rake) operations remain 50 feet from the water’s edge between September 15 and April 15 in 
order to avoid adverse effects to the actual Resource Area habitats of state listed wildlife species (310 
CMR 10.59) and to avoid prohibited take of state-listed species (321 CMR 10.18 (2)(a)).    

Due to the NHESP finding, harvesting operations from September 12 to September 14, 2018 were 
focused on locations within 50ft of the shoreline.  From September 17, 2018 to September 26, 2018 
harvesting operations focused on locations outside the 50ft buffer of the shoreline.  A total of nine (9) 
days and 80 operating hours were completed.  A map depicting the areas harvested during Phase 2 is 
attached as Figure 4.    

Off-loading procedures were conducted differently than Phase 1 operations.  Instead of off-loading the 
harvester into a skid loader and then a roll-off container the Harvester unloaded directly into the bed of 
a one ton dump truck at the boat ramp and transported the load directly to the designated disposal site, 
the Town of Groton Recycling Center.  Each load was approximately 4 cubic yards in volume.  A total of 
66 loads were transported to the recycling center for disposal.   

Mechanical Hydro-raking Operation 
Hydro-raking operations started on August 20, 2018 and ran to September 11, 2018 and was performed 
in conjunction with Solitude Lake Management.  Thirteen (13) days totaling ninety-six (96) operation 
hours were completed.   Hydro-raking activities focused on removing thick water lily islands taking over 
select coves in order to free choked coves and improve access for future mechanical harvesting 
operations. The hydro-rake work focused on two specific coves located at the south and northeast 
quadrant of the pond.  Hydro-raking locations are depicted on Figure 5. 

Floating Islands, submerged and emergent vegetation material were removed via hydro-rake and loaded 
onto a transport barge and transported to shore for unloading.  Two different shoreline off-loading 
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methods were employed.  Initially, the transport barge unloaded into a front end loader which then 
loaded the material into 20 yard roll-off containers.   Due to lack of space, SES ceased the use of a front 
end loader and roll-off containers.  A second, more efficient method, utilizing a dump truck was 
employed, similarly to the Phase 2 Harvesting operation.  The transport barge offloaded its contents 
directly into the bed of a one ton dump truck, which then transported the material directly to the 
recycling center for disposal.    

Two (2) 20 cubic yard roll-off containers were filled and brought off site for disposal, totaling 40 cubic 
yards before off- loading methods were changed.  However, 109 loads or approximately 436 cubic yards 
of material were transported and disposed utilizing the dump truck method to the Town recycling 
center.   Before and after photos depicting the hydro-rake locations are attached as Appendix II. 

Post Management Survey Assessment 
A final Survey of the plant material was conducted on September 27, 2018 2018. SES was on site to 
perform a survey of the plant material remaining. The methods employed included throw-rake tosses 
and hydro-acoustic sonar mapping.  Similarly to the Pre-management Survey Variable water milfoil 
(Myriophyllum heterophyllum) and Fanwort (Cabomba carolinana) were still present and the dominate 
species in the pond.  However, a reduction in density of these targeted species was observed, most 
notably in areas near the boat ramp and eastern shoreline.  Hydro-raked areas also showed significant 
signs of decreased vegetation and bio-mass within the targeted coves.  Results of the Post Management 
hydro-acoustic sonar survey are mapped and attached as Figure 6.     

Summary/Recommendations 
In summary, 170 hours of mechanical harvesting took place which resulted in the removal and disposal 
of 404 cubic yards of vegetation from the pond.  Furthermore, 96 hours of hydro-raking resulted in the 
removal and disposal of 436 cubic yards of bio-mass from the pond.  The project totaled 266 operational 
hours resulting in approximately 840 cubic yards of aquatic biomass removed from the pond for the 
duration of the project.    

The operation was successful at effectively maintaining and reducing the invasive plant bio-mass in 
Baddacook Pond. Harvesting efforts successfully controlled invasive plant infestation with the post 
management survey showing decreased density of invasive vegetation in areas where the pre-
management survey showed high density.  Hydro-raking operations also showed positive results 
reducing the amount of plant biomass and restoring targeted vegetated chocked out coves to open-
water areas.   

With success of the 2017 operation and successful results of the 2018 mechanical harvesting and hydro-
raking operations it is recommended that these methods continue to be employed in order to obtain 
more data and closely examine the success of the operation over a three year period.   
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Appendix I Harvesting Daily Logs



Sheet1

Weed Harvesting Log Phase I

Date

Harvesting 
operation 

hours

# of 
Harvester 

Loads

# of Loads 
to Transfer 

station Areas Harvested (in general) Issues or Repairs #of 
Turtles

#of 
Turtle 
Deaths

7/11/2018 8 4 0 boat lanch coves Right paddle wheel hydraulic valve lever  (1hr) 27 0
7/12/2018 7 4 1 southwest shoreline and coves none 4 0

7/13/2018 6 4 1
Boat launch, southwest shoreline and 
coves none 1 0

7/16/2018 8 6 0
shoreline coves, southwest finger, 
southwest basin none 0 0

7/17/2018 5 4 1
shoreline cove, north east area near 
island add 2 qts oil, short day due to inclement weather 0 0

7/18/2018 8 7 1
shoreline cove, north east area near 
island, coast up to first home dock daily maint. 6 0

7/19/2018 8 6 0
shoreline cove, northeast area outside of 
island, southern coast cove daily maint. 1 0

7/20/2018 1 1 1
east coast shoreline dead battery, left cutter bar connection repair and 

weld (7hrs) 1 0

7/23/2018 5 3 0
East shoreline left cutter bar connection repair (second weld) 

(3hrs) 2 0

7/24/2018 9 5 1
cove near island, coast near docks in all 
areas and finger lake none 7 0

7/25/2018 8 5 0
north cove near boat ramp, west shore 
line pased first dock, south cove near None 5 0

7/26/2018 9 5 0 around island and southern coves none 4 0

7/27/2018 8 7 1
northern cove  and touch ups on shore 
and cove around entire pond none 15 0

Contracted Hours 90

Completed 90

Remaining 0

Page 1



Sheet1

Weed Harvesting Log Phase II

Date
Harvesting 
operation 

hours

# of 
Harvester 

Loads

# of Loads 
to Transfer 

station
Areas Harvested (in general) Issues or Repairs #of 

Turtles

#of 
Turtle 
Deaths

9/12/2018 10 9 9 northern and western coast line 18 0

9/13/2018 9 8 8 shoreline around pond
fuel filter replacements, done early morning, no 
interuptions to work 6 0

9/14/2018 9.5 5 4 shorelines 1 0

9/17/2018 0 0 0 N/A
pond association trouble shoot 5 hours, SES mechanic 
on site 3 hours 0 0

9/18/2018 0 0 0 N/A engine mechanic Repair 0 0
9/19/2018 7 7 7 Boat Ramp cove dump truck issue 7 0
9/20/2018 9 8 8 Island Cove N/A 11 0
9/21/2018 9 8 8 Southern Coves N/A 4 0

9/24/2018 9 7 7 southern cove and east shore N/A 6 0
9/25/2018 9 8 8 west shore and coves N/A 2 0
9/26/2018 8.5 7 7 Boat ramp cove N/A 6 0

Contracted Hours 80

Completed 80

Remaining 0

Page 1
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Appendix II Associated Photos
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Appendix III Associated Permits



TEL. 978-772-4658 FAX 978-772-9824

AYER, MA 0143253 Groton Shirley Road

DEPARTMENT OF FISH AND GAME

OFFICE OF FISHING AND BOATING ACCESS

THE COMMONWEALTH OF MASSACHUSETTS

Summer

2018 SPECIAL USE PERMIT

Waterbody Baddacook Pond

Event Date Monday, July 09, 2018

Organization Town Of Groton- Baddacook Pond Restoration

Arrival Time 6:00 AM Start Time 6:30 AM Return Time 4:00 PM

Environmental

 Police Officer 

Required
No

Max Vehicles 2

Comments / Special Conditions

This Permit Is For Launching And Retreiving Equipment And Loading Harvested Weeds Onto 

Trucks.  The Ramp Shall Not Be Blocked Or Closed To The General Public For The Duration 

Of The Project.

Location Groton

cut along this line

Type of Event: Other (please Specify)

2

DISPLAY THIS PERMIT IN YOUR VEHICLE WINDSHIELD

Permit # 12130

Max. Boats

End Date Friday, September 28, 2018

STOP the spread off nuisance aquatic plants and animals.  REMOVE all plants and animals from 

boat, trailer and equipment. 

Michael Ruggieri

Sutton, MA 01590

362 Putnam Hill Road



 
 

June 12, 2018 
 

Groton Conservation Commission 
173 Main St 
Groton MA 01450 
 
Board of Selectmen       
Town of Groton       
Town Hall, 173 Main Street      
 
RE:         Applicant: Board of Selectmen 

Project Location: Baddacook Pond, Groton 
Project Description: Aquatic Vegetation Management 2018/2019; hydro-raking and 

harvesting 
DEP Wetlands File No.: 169-1138 
NHESP File No.: 09-26352 

 
Dear Commissioners & Applicant: 
 
On March 19, 2018, the Natural Heritage & Endangered Species Program of the Massachusetts Division 
of Fisheries & Wildlife (the “Division”) received a request to extend the approval for vegetation 
management in Baddacook Pond using physical means for 2018 and 2019. A conference call was 
conducted on June 12, 2018 to resolve questions about the proposed project.  
 
The request to extend the approval includes hydro-raking in seven (7) additional areas of the pond, in 
addition to revisiting some or all of the nine (9) sites from 2017 (see attached, New Hydro-raking Sites 
for 2018/2019 and Sites from 2017). The harvesting area is proposed to remain the same as in 2017 (see 
attached, Figure 2: 2017 Harvested Areas).   
 
Given the likely presence of Blanding’s Turtle hatchlings in the Pond the Division requires the harvester 
and hydro-rake to remain 50 feet from the water’s edge between September 15 and April 15 in order 
to avoid adverse effects to the actual Resource Area habitats of state-listed wildlife species (310 CMR 
10.59) and to avoid a prohibited Take of state-listed species (321 CMR 10.18(2)(a)).  
  
Work as described in the submitted materials and described herein can be conducted under this 
authorization for 2018 and 2019.  An updated filing will be required with our office for work to occur in 
2020 or thereafter, which coincides with the expiration of the existing Order of Conditions for this 
project.   
 

 



Groton, Baddacook Pond 09-26352, page 2 of 3 

Please note that this determination addresses only the matter of state-listed species and their habitats. 
If you have any questions regarding this letter please contact Misty-Anne Marold, Senior Endangered 
Species Review Biologist, at (508-389-6356. 
 
Sincerely, 

        
Thomas W. French, Ph.D. 
Assistant Director 
 
cc:  Jim Luening, Chair, Great Ponds Advisory Committee 
 
 
 
 

NEW HYDRO-RAKING SITES FOR 2018/2019 SITES FROM 2017 
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