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Project Background

Solitude Lake Management was contracted by
the Town of Harwich to conduct an buffered alum
treatment and associated tasks at Skinequit Pond
in 2023. Pre & post monitoring tasks were
completed by Water Resource Services as a
subcontractor. Based on extensive assessments,
the project specifications called for the
application of liquid aluminum sulfate and sodium
aluminate to achieve an aluminum dose of 100
g/m2 of aluminum over Zone 1 (5.4 acres) and 50
g/m2 over Zone 2 (5.4 acres), corresponding with
areas greater than 4 meters in depth (see map –
left). This equated to 6,470 gallons of alum and
3,235 gallons of sodium aluminate. The selected
dose was determined to lower available

phosphorus in the water column and sediment and reduce the likelihood of nuisance
algal blooms. The treatment was conducted during the period of October 16th to
October 24th, where Zone 1 was traversed five times and Zone 2 was traversed three
times, each time with a portion of the required dose. Splitting the dose over multiple
passes was required by the Order of Conditions and a safeguard to limit the
concentration of aluminum applied to the pond at any one time.

Project Permits and Documents

The Town provided SOLitude with a number of documents outlining the project
background and specifications. These documents were reviewed by the staff assigned
to the project. In particular, the following documents provided key project
specifications and all activities were conducted in accordance with these documents.

● Order of Condition issued by the Town of Harwich Conservation
Commission (DEP File #032-2538)

● Invitation for Bid – Phosphorus Inactivation of Surficial Sediments in
Skinequit Pond, Harwich, Massachusetts
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As part of the contracted work, SOLitude obtained or prepared the following
documents prior to treatment.

● Proposal for Services - Alum Treatment

● MassDEP License to Apply Chemicals, #WM04-0001351

● Skinequit Pond Alum Treatment Monitoring Plan

Project Schedule & Main Elements

The following is a summary and timeline of the main project elements.

Timing Tasks

October 13th, 2023
● 24 Hour Pre-Treatment Sampling

● Tank Delivery/ Site Staging

October 16th, 2023

● Site Staging

● Initial Product Delivery

● Initial Day of Treatment

October 17th 2023
● Remainder of Product delivered

● 2nd Day of Treatment

October 18th, 2023 ● 3rd day of treatment, Zone 2 completed

October 23rd, 2023 ● 4th day of treatment

October 24th, 2023
● Final day of treatment, Zone 1 completed

● Site Breakdown/Equipment Removal

November 11th, 2023 ● Storage Tanks Removed

Product Deliveries

The total quantity of both treatment products was delivered to the site in three
deliveries. Both products were supplied by Holland Company of North Adams, MA. In
total, 6,453 gallons of aluminum sulfate and 3,253 gallons of sodium aluminate were
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delivered to the site. The delivered quantities represent a deviation from the proposed
quantities of -0.3% for alum and +0.6% for sodium aluminate. Bills of Lading from the
supplier are attached as Appendix A

Alum Application

The actual application of alum and sodium aluminate was performed on October 16-18
& October 23-24 using SOLitude’s 23-foot Carolina Skiff equipped with specially
designed application equipment. The application equipment consisted of separate
tanks, pumps and spray booms with drop hoses for each product. Flow meters and
adjustment valves on board the vessel allowed for the calibrated application of both
products at precise flow rates based on the speed of the vessel and the prescribed
dose. An on-board GPS unit, preloaded with the treatment area boundaries and
position logging allowed for precise and even application with the designated
treatment area.

The following table documents the amount of products applied each day by Zone.

Zone

Day 1
(October 16th)

Day 2
(October 17th)

Day 3
(October 18th)

Day 4
(October 23rd)

Day 5
(October 24th) Total

Alum
(gal)

SOAL
(gal)

Alum
(gal)

SOAL
(gal)

Alum
(gal)

SOAL
(gal)

Alum
(gal)

SOAL
(gal)

Alum
(gal)

SOAL
(gal)

Alum
(gal)

SOAL
(gal)

1 776 388 776 388 776 388 993 496.5 976 514.5 4297 2175
2 776 388 776 388 604 302 0 0 0 0 2156 1078

Total Applied 6453 3253

A map of the GPS recorded tracks of the treatment vessel for each day are provided in
Appendix B.

Water Quality Monitoring

SOLitude conducted during treatment monitoring of pH & alkalinity levels. Solitude’s
monitoring was focused on ensuring a safe and effective application of alum,
specifically making sure that the pH and alkalinity were maintained within the required
range. The pre & post treatment monitoring was conducted by Water Resource
Services.
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During each day of the alum application, pH and alkalinity were measured three times
each day (before start of treatment, mid-way during treatment and at the conclusion
of treatment) at three locations (Control, Zone 1 & Zone 2). A baseline reading of pH
and alkalinity was also collected on Friday, October 13th. The following table details
the results of the application monitoring.

During Application
Monitoring

Zone 1 Zone 2 Control

pH
(SU)

Alkalinity
(mg/l)

pH
(SU)

Alkalinity
(mg/l)

pH
(SU)

Alkalinity
(mg/l)

Pre Treatment - October
13th 7.0 25.0 7.0 25.0 7.0 25.0

Day 1 - October 16th
Pre 7.00 25.0 7.00 25.0 7.00 25.0
Mid 7.00 20.0 6.75 20.0 7.00 22.5
End 6.75 20.0 7.00 22.5 6.75 22.5

Day 2 - October 17th
Pre 6.75 20.0 6.50 20.0 6.75 20.0
Mid 6.50 20.0 6.75 20.0 7.25 20.0
End 6.75 20.0 6.75 20.0 6.75 20.0

Day 3 - October 18th
Pre 7.00 22.5 6.50 22.5 7.00 22.5
Mid 6.75 22.5 7.00 22.5 6.75 22.5
End 6.50 20.0 6.50 22.5 6.75 22.5

Day 4 - October 23rd
Pre 7.00 25.0 7.00 25.0 7.00 25.0
Mid 6.75 25.0 7.25 25.0 7.00 25.0
End 6.50 25.0 7.00 25.0 7.00 25.0

Day 5 - October 24th
Pre 7.00 25.0 7.00 25.0 7.25 25.0
Mid 6.75 25.0 7.00 25.0 7.00 25.0
End 6.75 22.5 7.00 25.0 7.00 25.0

Monitoring showed that pH was maintained within the desirable range and varied only
slightly from pre-treatment levels during the application. Alkalinity also varied only
slightly from pre-treatment levels.

Conclusion

The alum application process at Skinequit Pond was successful in evenly applying the
specified aluminum dose to the designated target areas. Monitoring showed that pH
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and alkalinity remained stable throughout the application and no adverse effects were
observed.
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Appendices

⮚ Appendix A – Bills of Lading

⮚ Appendix B – Map of Treatment Areas & GPS Tracks
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APPENDIX A – BILLS OF LADING









APPENDIX B – MAP OF TREATMENT
AREAS AND GPS TRACKS
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