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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

i g/m? 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 tfreatment 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.

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

e 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 freatment.

e Proposal for Services - Alum Treatment
e MassDEP License to Apply Chemicals, #WM04-0001351

e Skinequit Pond Alum Treatment Monitoring Plan

Project Schedule & Main Elements

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

Timing Tasks

e 24 Hour Pre-Treatment Sampling
October 13th, 2023
e Tank Delivery/ Site Staging

e Site Staging
October 16th, 2023 e Inifial Product Delivery

e Initial Day of Treatment

e Remainder of Product delivered
October 17th 2023
e 2nd Day of Treatment

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

October 23rd, 2023 e 4th day of treatment

e Final day of freatment, Zone 1 completed
October 24th, 2023
e Site Breakdown/Equipment Removal

November 11th, 2023 e 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

SOLitude Lake Management | Skinequit Pond — Completion Report  Page 2 of é



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 tfreatment area boundaries and
position logging allowed for precise and even application with the designated
freatment area.

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

Day 1 Day 2 Day 3 Day 4 Day 5

(October 16th) (October 17th) (October 18th) (October 23rd) (October 24th) Total
Alum [SOAL [Alum [SOAL [Alum |[SOAL [Alum |SOAL |Alum [SOAL [Alum |SOAL
(gal) [(gal) |(gal) |(gal) |(gal) [(gal) |(gal) |(gal) [(gal) |(gal) [(gal) {(gal)

Zone

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 fracks of the tfreatment 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 freatment, mid-way during freatment and at the conclusion
of freatment) 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.

. . .. Zone 1 Zone 2 Control
During Application
Monitoring pH Alkalinity pH Alkalinity pH Alkalinity
(SU) (mgll) (SU) (mg/l) (SU) (mgll)

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 7.00 225 6.50 225 7.00 225

Mid 6.75 225 7.00 225 6.75 225

End 6.50 20.0 6.50 22.5 6.75 22.5
Day 4 - October 23rd

Pre 7.00 25.0 7.00 250 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 6.75 225 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-tfreatment 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

0 Appendix A - Bills of Lading

0 Appendix B - Map of Treatment Areas & GPS Tracks

SOLitude Lake Management | Skinequit Pond — Completion Report  Page 6 of 6



APPENDIX A - BILLS OF LADING

SELITUDE

LAKE MANAGEMENT



RARHQINAL- U F NEOLU HIADLE

e

P STRAIGHT BILL OF LADING - SHORT FORM

&

SECEIVED, sulject 1o the chassiflications sed taoiffs T elfeet vis the date of thi s of this BIK of Luging, e oty desccihend Elr, 1 appatent fousd ordar, Ssnept gy ored jeantents sad
cavnlitiaas of ronteads of packages Lk o}, imarked, i $ v ifeabinedl s dnelicarbing Bl vobics sa0d parrder dhe ward oneries being windersiaon thraughoos this confrant a6 roeaving any person -
af sorparatien i poscession of the prispeety Gider The 2anty Skl agrans B ooy i its usaal plase 08 gelivery 9 Saied deatination, i o B fouts, otharwise e dodfver o mnoth
dentivaion, 1 mutiuely sgioed, 18 to sach carrier of ol or sy of soid progitky ovee ol o SR postion of sald rauts to destiaotiog, S as by cach party ot tirses angerestadd Boall iy $
{hak ey sevice to be: performed heraundes st e subbot 1o sl the tsrmg an rditionys of Hhe ghaiform Dommeskic St ¥ Lading ek foreh {13 iy Wniforn Frelght Qaxefioatia 2ok
datie heenal, 3 shis B & rall oF vaibwater shipment, {21 $1 thy cppBoable fonoy Lard tossilication g ot 3F Uik s metae caprier Shijjireat, Shipper horeby cortifios thist tue i FairdBar with it the
teems and Senditivng of e said bAEof Wading, im:ludﬁmg thase ol em ek Eherest, sat fortl In Sie dassitiestion o tarlY which gavarns the ireniportation of this shigment, snd the said terms sad
oanditians sre Reveby sgiaed 15 by the shippir did attepred Yor himselt snd W sisly

COSIGNED TO AND DESTINATION

Holland Company, Inc.
153 Howland Avenue
Adams, MA 01220

SolLitude Lake Management
Qcean Street
Skinequit Pond

Permanent post office address of shipper: 153 Howland Avenue, Adams, MA 01220 Harwich, MA 02645

3252 33386 54225 10/16/23 HOL

Description

5000 GA UN 3082 ENVIRONMENTALLY HAZARDOUS COMMERCIAL MUL =150 BULK
SUBSTANCE, LIQUID, N.O.S,, 9, PG-  ALUMINUM mg/L

SLO; b I, RQ, (ALUMINUM SULFATE SULFATE
SOLUT!ON)

Certlfled by NSF Internatlonal as meetmg NSF/ANSI/CAN Standard 60 for Water Treatment Chemicals
Deliver alum at 10 am Dominic 508-373-4526

if the shipment moves between two ports by a carrier by
water, the law requires that the bill of lading shall state whether
it is a carrier's or shipper’s weight.
NOTE: Where the rate is dependent on value, shippers are
required to state specifically in writing the agreed or declared
value of the property. .
The agreed or declared value of the property is hereby Date Received
specifically stated by the shipper not to be exceeding
per *k N 4 3 *k P A I
The fiber boxes used for this shipment conform to the specifications set NSF Tank Certification ™ Date: 16}
forth in the box maker's certificate thereon, and all other requirements of the
Consolidated Freight Classification. Drivers Initials:

Product Received By

HOLLAND COMPANY, INC. Shipper, Per Agent, Per

Washout Required Yes

Subject to Section 7 of Conditions of applicable bil of lading, if this shipment is to
be delivered to the consignee without recourse on the consignor, the consignor
shall sign the following statement. The carrier shall not make defivery if this Tank No. (RO & . S— Water
shipment with payment of the freight and all other
lawful charges.

CNN 227714
For Chemical Emergency
Call CHEMTREC Day or

(Signature of Consignor)

To apply in prepayment of the charges Night
Received $ On the property described hereon. 800 4294 9300
AGENT OR CASHIER PER
The signature here acknowledges only Seal Numbers:
e AL AL B 2L

the amount prepaid
Front

Charges Advanced: §

Top Top

Shipper imprint in lieu of stamp; not part of Bill of Lading approved

by the Interstate Commerce Commission. Bottom

Bottom




HaINAL NG VRO HADLE ' .

STRAIGHT BILL OF LADING - SHORT FORM

®

HECRIVED, suliject to the ¢ Fleatt vt Lae ¥R i sdeer on the date of the fssue of tIs Bl of Leding, the property destobied Below, in gpaisnt good arder, sxeeft bs boted frantets wad
covniitians of contsats of packages wsk ), marked, consipred o shesiined sy indioabed Isetow, Wil sakl sarder {ehe word cartier bedng wrdesiboan bhresighang (his coenteant of puaning sy person
@ carperation i peasession o tle prsperty puder the omBrack] sgraes doaocory 1o Tty asual plice of delivery g seid destiaation, i an i soute, ctharsdse tiodedear in saother sarrhey oo Wi egute o seid
dlestinntion. ¥ mutislly sgoved, ag to sach carvier of ol or aivy of xebd progisrby awer st br may poetiog osf saiad Powbe by dustinabion, wivd 8% bo cach parky at & theie ntereoted ol oy any Gf said progeny,
Fhat svery seesive to be perfurmed hevaundes shall e sidgact to aff She bernw s eeaditions of #he Unifors Domestle Straight 881 of Lading auk forth 113 i Misiforen Freight {laseification b effeck on the
dabe hevest, FERE S & rall oF salbwazer shigimant, 12) i the apphoable mokos carder chssification of SRt I ts is 8 matae caprier shipmeat. Shipper beruby cotifles that be &5 Bmitise with ik the
toems End conditions of thes sald Bilk of lading, Including those on the ek theresk, det fortly In the dassifieation e taclf whih govarns the iranspontstion of this shigment, snd thee sadd erms sad
candithons aie haveby tgeed 1o by the shippss snd scospred Yo himgell snd his sesiig

COSIGNED TO AND DESTINATION

Holland Company, Inc. SolLitude Lake Management
153 Howland Avenue Ocean Street
Adams, MA 01220 Skinequit Pond
Permanent post office address of shipper: 153 Howland Avenue, Adams, MA 01220 Harwich, MA 02645

3252 33386 54226 10/17/23 HOL

Description

. 1400 GA UN 3082 ENVIRONMENTALLY HAZARDOUS ~ COMMERCIAL MUL = 150 BULK
‘ SUBSTANCE, LIQUID, N.O.S., 9, PG-  ALUMINUM mg/L f
[ | Hal I, RQ, (ALUMINUM SULFATE SULFATE
' SOLUTION)

Certified by NSF International as meeting NSF/ANSI/CAN Standardi 60 for Wafer Treatment Chemicals

DN‘M‘NL W\Qa‘(v\%vl\o

If the shipment moves between two ports by a carrier by ;
water, the law requires that the bill of lading shall state whether Approval of Product & Unload By

itis a carrier's or shipper's weight,
NOTE: Where the rate is dependent on value, shippers are Product Received By
required to state specifically in writing the agreed or declared
value of the property.

The agreed or declared value of the property is hereby Date Received
specifically stated by the shipper not to be exceeding
per **NSF Tank Certification ** Date: 1< 41,

The fiber boxes used for this shipment conform fo the specifications set
forth in the box maker's certificate thereon, and all other requirements of the
Consolidated Freight Classification. Drivers Initials:

HOLLAND COMPANY, INC. Shipper, Per Agent, Per i
Washout Required Yes

Subject to Section 7 of Conditions of applicable bill of lading, if this shipment is to

be delivered to the consignee without recourse on the consignor, the consignor g

shall sign the following statement. The carrier shall not make delivery if this Tank No. Water

shipment with payment of the freight and all other

lawful charges.
CNN 227714

(Signature of Consignor) For Chemical Emergency
Call CHEMTREC Day or
To apply in prepayment of the charges Niaht

Received § On the property described hereon. g

800-424-9300
AGENT OR CASHIER PER
The signature here acknowledges only Seal Numbers:

the amount prepaid

Front

Charges Advanced: $ Top Top

Shipper imprint in lieu of stamp; not part of Bill of Lading approved
by the Interstate Commerce Commission.

Bottom Bottom




TN UNiIVAL T B SIABLE

STRAIGHT BILL OF LADING - SHORT FORM

Sepcel VD HUBject to tha elassiflcations and taris In wifet on the date of tise juas of tds BIY of Lading, the progerty dessiivd Belov,

e of gantends oF
e sl

Ty

$ir?

& eseal, i this

Shst

g

i}, Mtk i  avd thestined sy inafivated Bakow, which sabd parrier $Eh wosrd cardler |
K_ﬁ,,,mmir.«n i fromsesaion of the property bnder th-:‘_r ANLFNERY SEPNT 8 darTy 10 Tts usnel ¢
st I B amutually sgreed, 08 to sach cavrier of ol or sy oF sald Jragsrty awier 81t or goyp povtion of sahl route ko o elaathon, s 8
ST s £ e perfarnted haveumider el he sartrhont bo ol e Rereee wnd corsdibions of the Usitorm Drasmestle 5
il o ealbwater shipgmant, {2) f0 the appBicable moter saider clossicaties Ay assfl A ths ds @ s

ahr CAFCTEE Shrieer

P and condlitinne of the dald billof Jading, Including thase on the biek Fherest, set forth In the dasalication ae baelf¥ which govarng
apdVERONS 81 hiveliy sgssed 1o by the shipper sna - ot

Holland Company, Inc.
153 Howland Avenue
Adams, MA 01220

Permanent post office address of shipper: 153 Howland Avenue, Adams, MA 01220

3252

;,285” GA
2,233

e For Bmseld ana My

COSIGNED TO AND DESTINATION

33386 54277 10/16/23

UN 1819

Description

SODIUM ALUMINATE SOLUTION, 8  SODI

e w7 dellvsry os veid destination, i on s route, atharuine b Sefoas to AEThEr i

SolLitude Lake Management
Ocean Street

Skinequit Pond

Harwich, MA 02645

i appatent good oider, sxeepd g8 votd feaatents sas
g nderskomy th i ;

o St resde ba sedd

& b eacd paarty ot @ Efras interested i o ar ary of aakd Property,

traigin D20 of Lating sek foreh {13 in Wisiforee Fraighe Cass¥ionting by offect on the
T Shippei buraby certifies thot fve s fuoviNae with all the

Wy transpartetion of this shigwment; and the said Yerms and

DELIVERED HOL

UM MUL = 40 mg/L

, PG-1I (SODIUM ALUMINATE ALUMINATE

SOLUTION), MUL = 40 MG/L

~_Certified by NSF International as meeting NSF/ANSI/CAN Standard 60 for Water Treatment Chemicals

value of the property.

lawful charges,

" HOLLAND COMPANY, INC. Shipper, Per

mh-ipment moves between two ports by a carrier by
water, the law requires that the bill of 1ading shall state whether
it is a carrier's or shipper’s weight.
NOTE: Where the rate is dependent on value, shippers are

- required to state specifically in writing the agreed or declared

The agreed or declared value of the property is hereby Date Received
specifically stated by the shipper not to be exceeding
per .
The fiber boxes used for this shipment conform to the specifications set
forth in the box maker’s certificate thereon, and all other requirements of the
Consolidated Freight Classification.

H

Product Received By

Approval of Product & Wnigad By
jooA

BULK

/

**NSF Tank Certification

Subject to Section 7 of Conditions of applicable bill of lading, if this shipmer}t is to
pe delivered to the consignes without recourse on the consigner, the consignor Tank N 7
shall sign the following statement. The carrier shall not make delivery if this ank No.
shipment with payment of the freight and all other

Agent, Per
Washout Required

“ Date

Received $

(Signature of Consignor)

To apply in prepayment of the charges

On th

e property described hereon,

"AGENT OR CASHIER

PER

Yes ._No

%,

" Water ; Other

CNN 227714
For Chemical Emergency
Call CHEMTREC Day or.

Night

800-424-9300

The signature here acknowledges only Seal Numbers:

the amount prepaid

Front

Charges Advanced: $

Shipper imprint in lieu of stamp; not part of Bill of Lading approved
by the Interstate Commerce Commiission.

Top

Bottom

Top

Bottom




APPENDIX B — MAP OF TREATMENT
AREAS AND GPS TRACKS
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Figure 1: Skinequit Pond Alum Treatment Areas & SQLITUDE
Recorded Treatment Tracks
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