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 Administrative Summary 

RESPONDENT – Town of Halifax, Massachusetts 
 
Address – Board of Health 
                   499 Plymouth Street 
                   Halifax, MA  02338 
 
Telephone - 781-293-6768   Facsimile -781-293-1738  Email Address – cdrinan@town.halifax.ma.us 

 
PROJECT TITLE – Monponsett Watershed Remediation Program: West Monponsett Pond Nutrient Management 
Project 
 
WATERSHED(S)/SUBWATERSHED(S) SERVED BY THIS PROJECT - West Monponsett Pond / Taunton Watershed 
 
PROJECT TYPE(s) - see Section 3.  A response may encompass more than one project type. 

 A.  Implementation   � TMDL   Category 4a or 5 � other     
   Continues the work commenced under publicly funded program(s): Sustainable Water 

Management Initiative (SWMI) (2013 and 2015) grants, Division of Ecological Restoration recognition 
of Stump Brook and the Monponsett Ponds as a Priority Project, EPA Watershed Management 
Optimization Support Tool (WMOST) Modeling (2014) grant, New England Interstate Water Pollution 
Control Commission (NEIWPCC) for Stormwater Assessment, Prioritization and Preliminary Designs 
(2016). 

  � B.  Healthy Watersheds  
  � C.  Outreach and Education 
  � D.  Stormwater Utility Development 
   
POLLUTANT(S) OF CONCERN: Phosphorus 
 
AMOUNT OF FUNDING REQUESTED AND AMOUNT AND PERCENT OF MATCH FUNDING PROPOSED - 
 
 Federal Funds via MassDEP  $ 105,000               
 Non-Federal Match   $ 70,000  % of Total Budget   40%              
 Total Project Budget   $ 175,000              
 
PROJECT SUMMARY/OBJECTIVES - The Monponsett Ponds, consisting of West Monponsett Pond and East 
Monponsett Pond, are located in Halifax and Hanson, MA (see Figure 1).  The ponds stagnant waters, warm water 
temperatures and high nutrient content makes it very susceptible to cyanobacteria toxin blooms. Cyanobacteria 
blooms in the pond have resulted in multiple beach closures and serious health concerns.  In 2014, Monponsett 
Ponds and Stump Brook received priority project status as sponsored by the Massachusetts Division of Ecological 
Restoration (DER). The objective of this project is to reduce the concentration of blue green algae that produce 
dangerous toxins which have been linked to serious health effects including skin rashes, gastric distress and 
respiratory problems through aluminum sulfate (alum) treatment which will remove phosphorus from the water 
column and improve water quality. 
PRINCIPAL CONTACT (Project Manager) 

Cathleen Drinan, Health Agent                                                    cdrinan@town.halifax.ma.us  
Name and Title            Email  
(781) 293-6768            (781) 293-1738 
Telephone               Facsimile 

 
 



 
AUTHORIZED SIGNATORY - All respondents must complete, execute and return the CONTRACTOR AUTHORIZED 
SIGNATURE VERIFICATION FORM attached to this RFR (see Attachment A). 
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Implementation Project Description 
Adapt as necessary for other project types 

 Provide a brief project description.  This description may be in narrative form (no more than three [3] pages total) or in the table format shown below.  

Element Definition 

CONCISE STATEMENT OF THE PROBLEM Description of the problem/issue, statement of need, project type, background and overall 
project justification.  Identify and provide data (or summary) and sources of information that 
define the problem and support the need for the project.   

PROJECT GOAL(s) Specify the goals and anticipated environmental results of the project.   

TARGETED  POLLUTANT(S) AND WATERBODY(S) Specify the targeted waterbody(s) and the pollutant(s) that are targeted by the project, if any  

ESTIMATED QUANTITY OF POLLUTANT(S) TO BE REMOVED Estimated quantities to be removed (pounds, tons, CFUs) for all targeted pollutants, if any, 
based on modeling, demonstration, or other best estimate.  Percentages are not acceptable.    

PROJECT STRATEGY 

 

 

Strategy to achieve the project.  Describe the steps that will be taken to achieve project goals, 
and explain how the tasks and sequence will achieve those goals.  Identify and describe the 
participation and commitment expected from other agencies and organizations.  Describe the 
role(s) of each group, and list the specific responsibilities of each.  Letters of support from all 
organizations providing non-federal match must be submitted with the response. 

NPDES STATUS State whether the project is fully or partially in a NPDES area.  If so, explain how your project 
avoids responding to current or future permit requirements. 

MILESTONES In the Project Milestone section, identify the steps that track progress towards meeting a goal. 

ACTIVITIES In the Scope of Services section, provide a brief descriptive statement for each task/activity to be 
completed under the project to achieve the stated goals. 

PROJECT EVALUATION -ENVIRONMENTAL INDICATORS 

 

Description of how the project's accomplishments will be evaluated.  The evaluation method 
selected must fit the project.   

OUTREACH- 
TECHNOLOGY TRANSFER 

For Implementation projects, provide a description of the proposed outreach/technology 
transfer task(s), the participants in the program, and the intended audience.  For Outreach and 
Education projects, this may be described under “Project Strategy.”   

 
 



 

Concise Statement of the Problem 

The Monponsett Ponds, consisting of West Monponsett Pond and East Monponsett Pond, are located in 
Halifax and Hanson, MA (see Figure 1).  The pond is bordered by residential development to the South 
and East, active cranberry bogs to the West and undeveloped wetlands/swamps to the North. The 
ponds are relatively shallow (approximately 13 feet at the deepest) water bodies that serve several 
public interests including water supply, fisheries and wildlife habitat (including habitat for three state-
listed species), flood control and recreation.  Historically, the pond has been a popular location for 
boating and fishing.  

The stagnant waters in the ponds combined with the warm water temperatures and high nutrient 
content make them very susceptible to cyanobacteria toxin blooms. Cyanobacteria blooms in the pond 
have resulted in multiple beach closures and serious health concerns.  High concentrations of this type 
of algae have been linked with multiple health effects including skin rashes, gastric distress and 
respiratory problems.  Recent publications (Scientific American, March 24, 2016) have linked 
amyotrophic lateral sclerosis (ALS) and Alzheimer’s to cyanobacteria (see Attachment 1 for health 
related articles).  

Since 2008 the Massachusetts Department of Public Health (MDPH) has issued multiple public health 
advisories for the pond, forcing the Town to close the beaches to swimming and boating. In 2013 the 
Monponsett Ponds held the record of longest consecutive beach closures in Commonwealth history, 
based on MDPH sampling results. 

The Pond is currently listed on the Massachusetts 2014 Integrated List of Waters (303d list) as a 
“Category 5” water body, meaning that it is impaired or threatened for one or more uses and the state is 
required to develop a Total Maximum Daily Load (TMDL) for the waterbody. The causes of impairment 
are attributed to excess algal growth, phosphorus (total), taste and odor and proliferation of non-native 
aquatic species (see Attachment 2 for excerpt).  

The pond is also identified as an area of Priority Habitat for Rare Species and Estimated Habitat for Rare 
Species by the Massachusetts Division of Fisheries and Wildlife for the following three state-listed 
species of special concern: 

• Tidewater Mucket (Leptodea ochracea) 
• Eastern Pondmussel (Ligumia nasuta)  
• Umber Shadowdragon (Neurocordulia obsolete) 

Project Goals 

The goal of this project is to reduce the concentration of blue green algae that produce dangerous toxins 
which have been linked to serious health effects including skin rashes, gastric distress and respiratory 
problems using a methodology that protects the habitat of the state-listed species of special concern. 
The project goals align with the previous grants that have been awarded to the Town of Halifax that 
include multiple Sustainable Water Management Initiative (SWMI) grants in 2013 and 2015, EPA 
Watershed Management Optimization Support Tool (WMOST) modeling in 2014, Division of Ecologic 
Restoration Priority Project Status in 2014, and most recently an award from the New England Interstate 
Water Pollution Control Commission.  All of these grants have focused on improving the health of this 
waterbody; see the “Watershed Tour 3-25-16” Summary document developed by the Town’s Health 
Agent for additional information (included in Attachment 3). 

 
 



Targeted Pollutants and Waterbody 

The targeted waterbody is West Monponsett Pond and the targeted pollutant is phosphorus.   

Estimated Quantity of Pollutant(s) to Be Removed 

The 2015 alum treatment program resulted in a 50% reduction in total phosphorus (TP) levels within 
West Monponsett Pond from 46 parts per billion (ppb) in June 2015 to 26 ppb in July 2015. The 2016 
proposed alum treatment program has been modified in order to better bind available phosphorus and 
further reduce seasonal algae production. The goal of the treatment modifications is to reduce 
phosphorus concentrations below 30 ppb in the month of June in order to prevent the establishment of 
cyanobacteria growth prior to its growing season. 

Project Strategy 

The goal of the alum treatment is to remove phosphorus from the water column through the application 
of a low dose of aluminum sulfate (alum). Due to the poor buffering capacity of the pond sodium 
aluminate will be simultaneously applied during the treatment in order to maintain a proper pH in the 
pond during the treatment. Three low-dose buffered alum treatments will be applied to the pond in 
late-April/early-May, early-mid June and mid-late July. The Town initiated alum treatments to reduce 
the phosphorus in the pond in 2013. The results of each year of treatment are used to optimize the 
treatment for the subsequent year.  The project as proposed includes two phases in two years of 
buffered alum treatment. SOLitude Lake Management’s proposal for the 2016 West Monponsett Pond 
Nutrient Management Contract is included in Attachment 4. The qualifications of both GHD Inc. (the 
Town’s engineer) and SOLitude are also included in Attachment 4.  GHD Inc. will be responsible for grant 
reporting, public participation and outreach, and overall project management. 

SOLitude Lake Management has already prepared and filed a License to Apply Chemicals permit with 
MassDEP for the application of aluminum sulfate and sodium aluminate to the pond. The Orders of 
Conditions (OOC) from the Hanson and Halifax Conservation Commissions issued for the nutrient 
management program at West Monponsett Pond remain valid until 2019. 

A letter of support from State Representative Thomas J. Calter is attached to this application as well as 
evidence of public support for the project. Additional Letters of Support will follow under a separate 
cover by the deadline specified in the grant announcement. 

NPDES Status 

As shown in the attached figure section, the project is not located in a NPDES regulated area. 

Milestones 

See the attached “Project Milestone” section. 

Activities 

See the attached “Scope of Services” section. 

Project Evaluation – Environmental Indicators 

The ‘Revised Habitat Management Plan for Phosphorus Inactivation in the Western Basin of Monponsett 
Pond’ was submitted to the Massachusetts Division of Fisheries and Wildlife (DFW) Natural Heritage and 
Endangered Species Review Program (NHESP) and approved in May 2015 (see Attachment 5 of this grant 
application, Appendix A of the Final Report). The plan outlines monitoring to be performed to assess the 

 
 



effectiveness of the alum treatment.  

The following monitoring program will be conducted during the course of the 2016 alum treatment:  

• Eighteen water quality samples (3 samples once per month April – September) analyzed for 
phosphorus, pH, alkalinity and turbidity 

• Six algae samples (1 sample per month April – September) for species identification and general 
abundance/dominance 

Once the alum treatment program has been completed a final written report will be developed 
providing an evaluation of the results of the mussel, water quality, and algae monitoring program; and 
the results of the treatment.  The 2015 Year-End Alum Treatment Report 2015 from SOLitude is included 
in Attachment 5.  

The same monitoring program and a final written report will also be developed for the second phase of 
treatment. 

(The Town has been working with SOLitude Lake Management since 2013.  SOLitude acquired Aquatic 
Control Technologies within the last year, and Aquatic Control Technologies acquired Lycott 
Environmental in previous years.  The same Senior Biologist has been employed throughout the 
transition of firms and has been working on each previous annual alum treatment for West Monponsett 
Pond). 

Outreach – Technology Transfer 

Updates and results of the alum treatment program will be shared with the public during Board of 
Selectmen Meeting(s) and through presentations during Monponsett Watershed Association (MWA) 
Meetings. The MWA is an all-volunteer community group that was formed by abutting property owners, 
residents and concerned citizens and is committed to the maintenance and preservation of the 
Monponsett Ponds. The mission of the MWA is “to educate the public and to restore and preserve the 
Monponsett Ponds consisting of the West Monponsett Pond and the East Monponsett Pond hereinafter 
referred to as Monponsett Ponds for clean water and safe recreational use.” 

Additionally an educational flyer will be developed and distributed as part of this project. The flyer will 
be a one page double-sided document that will include a project summary, background of the project 
and project timeline. Copies will be made available at Town Hall and at the Board of Health.  
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Scope of Services 

Provide a brief descriptive statement for each task/activity to be completed under the project, and list and describe the product(s) for each task.  
Provide an estimated cost for each task.  NOTE:  Every Implementation proposal must list as a separate task an Outreach and Education task for 
the project.    Every Implementation project must include the development and implementation of an Operation and Maintenance Plan as a 
separate task.  Finally, every response must include reporting requirements (quarterly updates, final project reports, etc.) as a separate task. 
Attach additional pages as required to describe objectives/tasks. 
 

TASK/OBJECTIVE # 1 :  Project Evaluation: 

As required, estimated quantity of pollutant load removal to be achieved (if applicable).  Most projects are assumed to be covered under the 
MassDEP 319 Programmatic QAPP.  For TMDL development or if the project relies on a separate MassDEP- and EPA-approved Quality Assurance 
Project Plan, explain why this is a necessary component of the proposed work.   
 
DELIVERABLES:  Monitoring to be performed in accordance with the May 2015 Massachusetts Division of Fisheries and Wildlife (DFW) Natural 
Heritage and Endangered Species Review Program (NHESP) approved “Revised Habitat Management Plan for Phosphorus Inactivation in the 
Western Basin of Monponsett Pond.” 

  
Cost included in Task/Objective #5. 
 
ESTIMATED COST: $0 s.319 SHARE: $0   NON-FEDERAL MATCH SHARE AND SOURCE: $0  

TASK/OBJECTIVE #2: Permitting 
 
Coordination with the local Conservation Commissions (Hanson and Halifax). A valid Order of Conditions (OOC) for the nutrient management 
program at West Monponsett Pond remains valid until 2019. 
 
DELIVERABLES: Order of Conditions 
 
ESTIMATED COST: $500 s.319 SHARE:  $300 NON-FEDERAL MATCH SHARE AND SOURCE: $200 (Town funded) 
 

 
 



TASK/OBJECTIVE #3: 1st Phase Buffered Alum Treatments and Project Reporting 
 
Perform three low-dose buffered alum treatments spaced approximately one month to six weeks apart (late April-early May, early-mid June, 
mid-late July). 

- Initial aluminum sulfate and sodium aluminate treatment targeting an aluminum dose of approximately 1.5 ppm throughout all areas 
greater than 4 ft. in depth (approximately 235 acres). 

- (2) follow-up lower dose buffered alum treatments targeting an aluminum dose of approximately 0.75 ppm. 
 
A final written report will be developed that outlines the treatment tasks performed. The report will also provide an evaluation of the results of 
the mussel, water quality and algae monitoring. These results will then be used to evaluate the efficacy of the program and the feasibility of 
possible improvements/modifications to the 2nd Phase Treatment 
 
DELIVERABLES: Final Report developed by SOLitude 
 

ESTIMATED COST: $66,800 s.319 SHARE: $40,080  NON-FEDERAL MATCH SHARE AND SOURCE: $26,720 (Town funded) 

TASK/OBJECTIVE #4: 2nd Phase Buffered Alum Treatments and Project Reporting 
 
Perform three low-dose buffered alum treatments spaced approximately one month to six weeks apart (late April-early May, early-mid June, 
mid-late July). 

- Initial aluminum sulfate and sodium aluminate treatment targeting an aluminum dose of approximately 1.5 ppm throughout all areas 
greater than 4 ft. in depth (approximately 235 acres). 

- (2) follow-up lower dose buffered alum treatments targeting an aluminum dose of approximately 0.75 ppm. 
 
A final written report will be developed that outlines the treatment tasks performed. The report will also provide an evaluation of the results of 
the mussel, water quality and algae monitoring. These results will then be used to evaluate the efficacy of the program and the feasibility of 
possible improvements/modifications. 
 
DELIVERABLES: Final Report developed by SOLitude 
 

ESTIMATED COST: $71,800 s.319 SHARE: $43,080  NON-FEDERAL MATCH SHARE AND SOURCE: $28,720 (Town funded) 

 

 
 

 



TASK/OBJECTIVE #5:  Water Quality Monitoring 
 
SOLitude will perform all of the NHESP required monitoring outlined in the approved REVISED Management Plan (Attachment 5 (Appendix A) 
of this grant application).  

- Short-term mussel monitoring  
- (18) water quality samples (3 samples once per month April – September) analyzed for phosphorus, pH, alkalinity and turbidity 
- (6) algae samples (1 sample per month April – September) for species identification and general abundance/dominance. 

 
DELIVERABLES: Final Report developed by SOLitude (referenced also in Task/Objective #3 and #4) 
 

ESTIMATED COST: $15,150 s.319 SHARE: $9,090  NON-FEDERAL MATCH SHARE AND SOURCE: $6,060 (Town funded) 

TASK/OBJECTIVE #6:  Grant Management 
 
Submit reports detailing the activities that have taken place, the effort expended to date and next steps.  This task shall also include the 
development of the draft final report and final report. 
 
DELIVERABLES:  Quarterly Reports, quarterly submittals, DBE utilization reports, Draft Final Report and Final Report. 
 

ESTIMATED COST: $10,000 s.319 SHARE: $6,000  NON-FEDERAL MATCH SHARE AND SOURCE: $4,000 (Town funded) 

TASK/OBJECTIVE #7:  Outreach and Education 
 
Updates and results of the alum treatment program will be shared with the public during Board of Selectmen Meeting(s) and through 
presentations during Monponsett Watershed Association (MWA) Meetings. The MWA is an all-volunteer community group that was formed 
by abutting property owners, residents and concerned citizens which is committed to the maintenance and preservation of the Monponsett 
Ponds.  

 
DELIVERABLES:  Public Education Flyer 
 

ESTIMATED COST: $10,000 s.319 SHARE: $6,000  NON-FEDERAL MATCH SHARE AND SOURCE: $4,000 (Town funded) 

 

 
 



TASK/OBJECTIVE #8:  Development of an Operation and Maintenance (O&M) Plan 
 
The final written report developed by SOLitude will serve as the O&M Plan for this project. 
 
DELIVERABLES:  Final Report developed by SOLitude (referenced also in Task/Objective #3, #4 and #5) 
 

ESTIMATED COST: $750 s.319 SHARE:  $450 NON-FEDERAL MATCH SHARE AND SOURCE: $300 
 
Repeat this page as necessary to show all proposal tasks 
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 Project Budget 

This budget is for response evaluation purposes.  Use the whole dollar method.  Indicate which items will be paid for by s.319 funds, and which will be paid for by the non-federal 
match.  Attach additional pages as required.  Grant administration costs cannot exceed 10% of the grant award. 

 Expense Items  s.319 Amount  Non-Federal Match and Source  Total Amount 

Salary - By Title and salary range 
 (ex.:  Engineer, $40-50/hr) 
 
 

   

Subcontractual Services – GHD Inc. and SOLitude Lake Management 

- GHD Inc. (Engineering Services) – Tasks 1, 2, 3, 4, 6, 7 & 8 

- SOLitude Lake Management (Pond Treatment) – Tasks 1, 2, 3, 4 & 5 

- The Town of Halifax and SOLitude Lake Management will investigate 
whether the materials for the project can be purchased through a 
DBE/WBE.  The funding requested in this grant is for contractual services 
to SOLitude which is not a DBE/WBE based company.   

 

$18,000 

$87,000 

 

 

 

 

$12,000 (Town Funded) 

$58,000 (Town Funded) 

 

$30,000 

$145,000 

 

 

Materials and  Supplies (including printing, mailing - should include cost for printing 
five copies and two CDs of the final project report, with photographs) 
**Cost included in Subcontractual Services Above** 
 
 

   

Travel (for auto mileage only @ $.45 /mile) **Cost included in Subcontractual 
Services Above** 

   

 Other 
 
 

   

 Totals: $105,000 $70,000 $175,000 

REQUIRED:  SOURCE(S) OF NON-FEDERAL MATCH - List all sources of non-federal match funds and the amount of matching funds being contributed by each source.  
Letters of support from all organizations (on the organization's letterhead) identified as providing a portion of the non-federal match for the project must be submitted with the 
response.  These letters must detail the match to be provided by the organization, and must be signed by an authorized signatory for the organization. 
EEO/AA REQUIREMENTS - Identify all budget categories from which it is anticipated that the DBE participation goals will be met.  Show the anticipated dollar amount of DBE 
participation in each budget category. 
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Project Milestone Schedule 
 
Provide a time-line by "xing" out the duration of the task activity.  Use additional pages as necessary.  Presume a February 1, 2017 Notice to Proceed. Please see 
notes below. 
 

MONTH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15: 
April 
2017 

16 17 18 19 20 21 22 23 24 

TASK #1                         

TASK #2  X X           X X          

TASK #3   X X X X                   

TASK #4               X X X X       

TASK #5   X X X X X X X X X    X X X X X X X X X  

TASK #6   X   X   X   X   X   X   X X X X 

TASK #7   X    X            X     X 

TASK #8                      X X  
 
Notes: 
(1) Town of Halifax is starting Phase 1 during spring 2016 due to water quality concerns and will use this as their reimbursement if accepted. 
(2) Months “3-4-5-6” represents April-May-June-July 2016 for this application. 

 
 

















































Figure 1 – Project Locus 
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590 LAKE STREET SHREWSBURY, MA 01545 │ 888.480.LAKE (5253) │ SOLITUDELAKEMANAGEMENT.COM 

West Monponsett Pond Nutrient Management Contract 
 

WATERBODY NAME: West Monponsett Pond 

CONTRACT TERM: March 1, 2016 through December 31, 2016  

TO: Charlie Seelig, Town Administrator 
SUBMITTED BY: Keith Gazaille, Regional Director/Senior Biologist 

SPECIFICATIONS: Perform Buffered Alum Treatment(s) and Associated Monitoring 

 

SCOPE OF SERVICES 

 

Permitting: The Orders of Conditions (OOC) from the Hanson and Halifax Conservation 

Commissions issued for the nutrient management program at West Monponsett 

Pond remain valid until 2019.  SOLitude Lake Management will prepare and file a 

License to Apply Chemicals permit from MA DEP for the application of aluminum 

sulfate and sodium aluminate to the pond. 

 

Monitoring: SOLitude will perform all of the NHESP required monitoring outlined in the 

approved REVISED Management Plan. 

- Short-term mussel monitoring per  

- (18) water quality samples (3 samples once per month April-September) 

analyzed for phosphorus, pH, alkalinity and turbidity 

- (6) algae samples (1 sample per month April-September) for species 

identification and general abundance/dominance 

 

Buffered Alum  

Treatment(s): Perform three low-dose buffered alum treatments spaced approximately one 

month to six weeks apart (late April-early May, early-mid June, mid-late July). 

- Initial aluminum sulfate and sodium aluminate treatment targeting an 

aluminum dose of approximately 1.5 ppm throughout all areas greater 

than 4 ft. in depth (~235 acres) – treatment will be performed over two 

consecutive days 

- (2) follow-up lower dose buffered alum treatments targeting an 

aluminum dose of approximately 0.75 ppm. 

 

Project  

Reporting: A final written report will be developed that outlines the treatment tasks 

performed.  The report will also provide an evaluation of the results of the mussel, 

water quality and algae monitoring.  These results will then be used to evaluate 

the efficacy of the program and the feasibility of possible 

improvements/modifications. 
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General: 

1. Contractor is a licensed pesticide applicator in the state in which service is to be 

provided. 

2. Individual Applicators are Certified Pesticide Applicators in Aquatics in the state in which 

service is to be provided. 
3. All chemical applications made directly to the water as specified in this contract will meet 

or exceed all of the contractor’s legal regulatory requirements as set forth by the EPA and 
related state agencies for NPDES and FIFRA. Contractor will perform treatments that are 
consistent with NPDES compliance standards as applicable in and determined by the 
specific state in which treatments are made. All staff will be fully trained to perform all 
applications in compliance with all federal, state, and local law. 

4. Contractor will continue to maintain all appropriate licensing necessary to perform all 

specified work in a safe and legal manner throughout the entire contract period. 

5. Contractor will furnish personnel, equipment, boats, materials, and other 

items required to provide the forgoing at his expense. 

6. Contractor is dedicated to environmental stewardship in all of its work and 

maintains a diligent program to recycle all plastic containers, cardboard, paper 

and other recyclable wastes generated through the performance of our 

contract work. 

7. Contractor will maintain general liability and workman’s compensation insurance. 

8. Contractor shall be reimbursed by the client for any non-routine expenses, 

administrative fees, compliance fees, or any other similar expense that are 

incurred as a result of requirements placed on the contractor by the client that are 

not covered specifically by the written specifications of this contract. 

9. The client agrees to pay penalties and interest in the amount of 2% per month for 

all past due invoices and related account balances in excess of 30 days past 

due from the due date as specified by the contract and as stated on the 

relevant invoice presented to the client. 

10. Neither party may assign this Agreement without the written consent of the other party; 

provided, that Company may assign this Agreement upon the merger, reorganization, 

consolidation, change of control or sale of all or substantially all of the assets of 

Company.  This Agreement shall inure to the benefit of, and be binding upon, the parties 

and their respective successors and permitted assigns.  

11. The client covenants and agrees to pay reasonable attorney's fees and all other 

related costs and expenses of SŌLitude Lake Management® for collection of past 

due invoices and account balances and for any other actions required to 

remedy a material breach of this contract. 
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PROGRAM COST & PAYMENT SCHEDULE 

 

Project Task Cost 

Permitting $250 

Monitoring $7,575 

Alum Treatment $60,650 

Reporting $1,250 

 
West Monponsett Nutrient Management Total Program Cost ......................................... $69,725 

 

The above total program will be invoiced according to the following schedule.  Payment of 

submitted invoices will be due, in full, within 30 days of the issuance of each invoice. 

 

 April 1 - $8,715 

 May 1 - $17,431 

 June 1 - $17,431 

 August 1 - $17,431 

 September 1 – 8,717 

 

APPROVED: 
 

SŌLitude Lake Management® 

 

 
 

 

(Authorized Signature) 

Town of Halifax 

 

 
(Print Name and Title) (Date) 

 

 
 





Curriculum 
Vitae 

Russell H. Kleekamp. EIT 
Project Engineer 

 
 
 
 
 
 
 
 
 
 
Stormwater Experience: 
 
Project Manager 
Town of Provincetown | Provincetown, 
Massachusetts 
Commercial Street Phase III. Project manager for 
the final design of over 2,000 linear feet of porous 
asphalt installed on Commercial Street.  This is 
the third phase of a multi-year 10M effort to 
revitalize downtown Provincetown.  Project 
responsibilities included review of final design, 
scheduling, public participation, meeting 
attendance, and construction management. This 
project was funded by a 2M MassWORKs grant 
that was also written and submitted by GHD on 
behalf of the Town of Provincetown. 
 
Project Manager 
Town of Halifax | Halifax, Massachusetts 
East and West Monponsett Ponds Stormwater 
Outfall Assessment. Project manager for the 
stormwater assessment to identify, address, 
prioritize, and develop designs to mitigate the 
various sources of stormwater pollution to the East 
and West Monponsett Ponds. These ponds have 
been plagued with harmful Cyanobacteria blooms 

due to numerous factors including stormwater 
pollution. This project is funded through a $70,000 
grant by the Southeastern New England Program 
Water Quality Management that was also written 
and submitted by GHD on behalf of the Town of 
Halifax. 
 
Project Principal 
Town of Falmouth | Falmouth, 
Massachusetts 
Parking Facility Design. Development of an 18+ 
acre parking facility to hold approximately 1,900 
parking spaces for The Steamship Authority. This 
project includes over 15 acres of porous asphalt 
and at time of construction will be one of the 
largest porous asphalt facilities on the East Coast. 
The project includes extensive site redevelopment 
at it is located at a former precast concrete facility. 
Project elements include site demolition, 
geotechnical investigations, 21E and other 
environmental investigations, extensive electrical 
design for lighting, and site features along with a 
combination office building and public restroom. 
Mr. Kleekamp oversaw each design phase as the 
project manager and principal contact for the 
client. Responsibilities included management of 
design, cost estimates, specifications (two 

Qualified. B.S. (2003), Environmental Engineering, Northeastern University; 
National Association of Sewer Service Contractors Pipeline Assessment and 
Certification Program Certified, Certificate #U-306-2904;  
MA Engineer-In-Training, Certificate #21087;  
USACE CQC Training, Certificate #NAE-0012-00300 
OSHA 10 - Construction 
Connected. Water Environment Federation; American Society of Civil Engineers; 
Monponsett Watershed Association 
Relevance to project. Mr. Kleekamp has 12 years’ experience in civil and 
environmental engineering project management, focusing on the planning, 
modeling, design and construction of roads, water, drainage, sewer, industrial 
coating, building renovation, coastal stabilization and solid waste systems for 
residential, commercial, municipal and federal clients. Mr. Kleekamp has performed 
design-bid-build services for municipal construction projects and also has served as 
program manager for several federal design-build projects. His experience also 
includes extensive work securing and managing grant funding for municipal 
infrastructure projects. 
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separate contracts), permitting, public meetings, 
and construction management. 
 
Project Engineer 
Town of Falmouth | Falmouth, 
Massachusetts 
Recharge Beds 14 and 15. Project involved 
construction of five acres of sand infiltration beds 
for the expansion of the Falmouth Wastewater 
Treatment Plant. Responsibilities included review 
of shop drawings, coordination with site 
contractors, hosting meetings, review of RFIs and 
other construction-related correspondence. 
 
Project Principal 
Town of Orleans | Orleans, 
Massachusetts 
Town-wide Stormwater Mapping. Project involved 
stormwater mapping of all drainage infrastructure. 
Project responsibilities included the scheduling, 
oversight, and development of a GIS compatible 
town-wide stormwater map showing all drainage 
infrastructure, including over 1,200 structures 
within public roads. Compilation of all information 
was used by multiple departments within the Town 
for wastewater, highway, and other related 
planning assignments. 
 
Project Manager 
Town of Provincetown | Provincetown, 
Massachusetts 
Various Grant Developments. Grant development, 
final design, and construction management of the 
following grant funded projects, total of $1.9M: 
• Good Templar Place Reconstruction, $163,000 

NRCS Water Resource Restoration Grant  
• Commercial Street Reconstruction Preliminary 

Design, $94,000 MassDEP 604(b) Grant 
• Commercial Street Reconstruction Final Design 

& Construction, $1M MassWORKS Grant 
• 252 Bradford Street Reconstruction, $182,000 

MassDEP Section 319 Grant 
• Court Street Outfall Rehabilitation, $152,000 

MassDEP Section 319 Grant 
• West End Lot Outfall Rehabilitation, $100,000 

MA CZM Grant 
• Atlantic Avenue Outfall Rehabilitation, $80,000 

MA CZM Grant 

• 1 Commercial Street Outfall Rehabilitation, 
$116,000 MA CZM Grant 

 
Project Manager 
Town of Orleans | Orleans, 
Massachusetts 
Various Grant Developments. Grant development, 
final design, and construction management of the 
following grant funded projects, total of $520,000: 
• Priscilla Landing, Gilman Road, Twiss Road, 

Quanset Road, River Road, and Barley Neck 
Stormwater Improvements, $400,000 NRCS 
Water Resource Restoration Grant  

• Skaket Beach Culvert Replacement, $25,000 
MA CZM Grant 

• Windmill Park Stormwater Improvements, 
$50,800 MA CZM Grant 

• Town Cove Bio-Filter, $40,000 MA CZM Grant 
 
Project Manager 
Town of Brewster | Brewster, 
Massachusetts 
Various Grant Developments. Grant development, 
final design, and construction management of the 
following grant funded projects, total of $520,000: 
• Paines Creek Beach and Saints Landing 

Stormwater Improvements, $284,000 NRCS 
Water Resource Restoration Grant  

• Stony Brook Road Reconstruction, $500,000 
MA DEP 319 Grant 

• Paines Creek Road & Route 6A Triangle 
Design, $58,000 MA DEP 604(b) Grant 

• Paines Creek Road South Final Design, 
$14,000 MA CZM Grant 

 
Project Manager 
Town of Bourne | Bourne, Massachusetts 
Various CPR Grants. Final design of stormwater 
improvement projects as part of the CPR grant 
from the MA Office of CZM: 
• Conservation Pond Stormwater Improvements, 

2005 
• Buttermilk Way Stormwater Improvements, 

2012, 2013, 2014 
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Project Manager 
Town of Plymouth | Plymouth, 
Massachusetts 
Manomet Road Wick Well. Installation of the 
Manomet Road wick well providing infiltration to a 
depth of 90 feet below grade. This installation was 
recommended to reduce coastal bank erosion 
from lateral movement of stormwater above a 
confined clay layer. 
 
Project Manager 
Town of Wareham | Wareham, 
Massachusetts 
Various Stormwater Grants. Development, 
preparation and submission of several stormwater 
grants for the Town of Wareham, MA including: 
• Buzzards Bay Mini Grant – Merchant’s Way 

Outfalls, $20,000 
• Buzzards Bay Mini Grant – Besse Park, 

$20,000 
• s. 319 Grant – Merchant’s Way, $700,000 
• Southern New England Coastal Watershed 

Restoration Program Nutrient Management 
Grant Application – Wareham WPCF 
Monitoring, $120,000 

• CZM Coastal Community Resilience Grant 
Program FY15, Pump Station Assessment, 
$125,000 

 
Roadway Experience: 
 
Project Manager 
Town of Wareham | Wareham, 
Massachusetts 
Downtown Wareham Streetscape Improvements 
Project, Phase I and II. Construction 
representation for Phases I and II. Project 
responsibilities included the review and 
interpretation for field change orders, requests for 
information, and ensuring construction was in 
accordance with the contact documents. The 
project was funded through a CDB Grant. 
 
Project Manager 
Town of Wareham | Wareham, 
Massachusetts 
Merchant’s Way Revitalization. Project 
responsibilities included oversight and 

management of topographic survey; hazardous 
waste delineation and removal; stormwater 
design; project permitting; subsurface 
investigation; and project planning and funding 
opportunities (Grant Development). 
 
Project Manager 
Town of Provincetown | Provincetown, 
Massachusetts 
Commercial Street Reconstruction Design. This 
project was funded under two grants, a MassDEP 
604(b) ($94,000 grant funding) and a 
MassWORKs Infrastructure grant ($1M in grant 
funding). This project was a joint effort with the 
University of New Hampshire to develop porous 
asphalt for implementation on Commercial Street. 
Project responsibilities included grant preparation, 
public outreach and education (there were 
approximately 220 business’s in the project area), 
meeting with Disability Commission, Conservation 
Commission, and Board of Selectmen on a regular 
basis for project updates. 
 
Project Manager 
Town of Provincetown | Provincetown, 
Massachusetts 
Bradford Street Reconstruction. Design and 
construction. This project was funded under a 
MassDEP Section 319 grant and included the full-
width reconstruction of approximately 1,000 feet of 
Bradford Street. Project responsibilities included 
the design of the stormwater facilities, 
coordination with the installation of new water and 
sewer utilities during construction, and raising the 
road grade by approximately 1-foot. 
 
Project Manager 
Town of Orleans | Orleans, 
Massachusetts 
Route 39 Road Reconstruction. Full-width road 
reconstruction of Route 39 (approximately 3,000 
linear feet) and various locations on Rock Harbor 
Road. Project responsibilities included full design, 
permitting, and construction management. Daily 
responsibilities included review of contractor shop 
drawings, coordination with testing agencies for 
soil and compaction field testing, documentation 
and record keeping, responding to contractor 
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request for information, development of field 
changes, and project closeout. 
 
Project Manager 
Town of Orleans | Orleans, 
Massachusetts 
Quanset and Gilman Road Reconstruction. Full-
width road reconstruction of Quanset Road 
(approximately 700 feet) and Gilman Road 
(approximately 1100 feet). This project was 
funded by the USDA’s NRCS Cape Cod Water 
Resource Restoration Project. Project 
responsibilities included grant application 
preparation, final design (changing multiple road 
grades and adding stormwater structures), 
permitting, and construction management. Both 
areas were located in environmentally sensitive 
areas requiring onsite archeologists during 
excavations. 
 
Project Manager 
Town of Brewster | Brewster, 
Massachusetts 
Stony Brook Road and Setucket Road 
Reconstruction. Design of full-width road 
reconstruction and traffic improvements for Stony 
Brook and Setucket Roads. This project was 
partially funded under a MassDEP Section 319 
Grant and included the design and construction of 
new sidewalks, parking areas, full width paving, 
landscape features, brick work, stone wall design, 
and the re-alignment of a major intersection. 
Project responsibilities included management of 
the final design, permitting and construction of the 
project, coordination with testing contractors, 
meeting all required grant reporting, daily field 
reports, field change development, and other 
associated construction related tasks. 
 
Project Manager 
Town of Brewster | Brewster, 
Massachusetts 
Crosby Road Reconstruction. Full-width road 
reconstruction design for Crosby Road Project 
responsibilities included permitting, final design, 
and attendance at several public participation 
events. The intent of the project was to develop a 
design that restored the existing width of the 

roadway to 18-feet to enhance public safety and 
road accessibility. 
 
Project Manager 
Town of Swansea | Swansea, 
Massachusetts 
Cove Street Design and Reconstruction. Project 
responsibilities included developing a design to 
mitigate severe flooding on an oceanfront street, 
attendance at Board of Selectmen Meetings, 
public awareness, and onsite construction 
assistance. 
 
Project Manager 
Town of Swansea | Swansea, 
Massachusetts 
Stormwater Improvements. Design of stormwater 
improvements to Pearse and Peters Roads. Both 
roads had limited drainage and several areas of 
ponding. Project responsibilities included oversight 
of site survey, client correspondence, and design 
review. 
 
Project Manager 
Town of Chatham | Chatham, 
Massachusetts 
Main Street Infrastructure and Parking Lot 
Improvements. The Town requested that a design 
be completed to relocate a 10-inch gravity sewer 
main and 36-inch storm drain in Main Street along 
with a design to show the reconfiguration of the 
existing Main Street parking lot to incorporate a 
manmade wetland in a low-lying area of the lot. 
Project responsibilities included site assessment, 
drafting of the proposed improvements for the 
parking lot, public participation and meetings, 
stormwater calculations, traffic management, 
permitting, and onsite representation during 
construction. The final design reconstructed Main 
Street from shoulder to shoulder, added 30 
parking spaces to the Main Street parking lot, 
improved traffic flow, and incorporated low-impact 
development to mitigate stormwater pollution. 
 
Project Manager 
Town of Barnstable | Barnstable, 
Massachusetts 
Route 132 Widening Project. Infrastructure 
improvements including the widening of State 
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Road Route 132 from two lanes to four lanes for a 
distance of two miles. Project responsibilities 
included design of triple sewer force mains, 
construction management during infrastructure 
installation, and SRF loan administration. 
 
Project Manager 
U.S. National Park Service | Rochester, 
Vermont 
Forest Road 45 Reconstruction. During Hurricane 
Irene, over 11 inches of rain fell in the Green 
Mountains washing out several roads used for 
tourist, hiking, and maintenance activities. Mr. 
Kleekamp managed the reconstruction of this 
mountain road including four culverts and 
connection to the existing bridge abutment. 
 
Project Manager 
Various Locations | Massachusetts 
Various Roadway and Stormwater Improvement 
Projects. Responsibilities for the following road 
rehabilitation and stormwater remediation projects 
included stormwater calculations, final design, 
and/or construction oversight: 
• Provincetown:  

− 276 Bradford Street Improvements  
− Bradford Street Extension Drainage 

Improvements  
− Transfer Station Drainage Improvements  

• Brewster, Tubman Road Drainage 
Improvements 

• Orleans: 
− Wesquansett Road Improvements 
− Charles Moore Arena Drainage 

Improvements  
− Monument Road Drainage Improvements  
− Old County Road Drainage Improvements  
− Gibson Road Drainage Improvements (two 

sites) 
− Tonset Road Drainage Improvements (four 

sites) 
− Freeman Lane Drainage Improvements 
− Meadow Way Drainage Improvements 
− Rock Harbor Road Drainage Improvements 
− Locust Road Drainage Improvements 
− Overland Way Roadway and Drainage 

Improvements 
− Brick Hill Road Drainage Improvements (two 

sites) 

− Town-wide Drainage Improvements (Finley 
Road, Pond Road, Pochet Road, 
Portanimicut Road, and Cross Street) 

• Sandwich, Old Colony Road Drainage 
Improvements 

 
Nutrient Management Experience: 
 
Project Manager 
Town of Provincetown | Provincetown, 
Massachusetts 
Shank Painter Pond Study. Project included the 
sampling and analysis of Shank Painter Pond. 
Project responsibilities included sampling, data 
review, and recommended mitigation efforts for 
the eutrophication problems that were occurring. 
 
Project Engineer 
Various Locations | Massachusetts 
Nutrient Management Plans. Project engineer for 
various nutrient management plans to mitigate 
estuarine eutrophication in coastal embayments. 
Developed conceptual reports, and sewer and 
stormwater modeling for the communities of 
Barnstable, Chatham, Falmouth, and Mashpee.  
 
Project Assistant 
Monponsett Watershed Association | 
Halifax, Massachusetts 
Monponsett Ponds. Assisted the Monponsett 
Watershed Association with grant writing 
assistance and strategy to develop remediation 
plans for the East and West basins on the 
Monponsett Pond system. Ultimately responsible 
for the writing and development of a grant under 
the Commonwealth’s Sustainable Water 
Management Initiative (SWMI). The grant was 
awarded to the Town of Halifax for over $75,000 
for the development of an assessment of the basin 
and the unconnected watersheds. Also developed 
the application for the 2014 Massachusetts 
Department of Ecologic Restoration Priority 
Project Program which was awarded to the Town 
of Halifax in April of 2014. 
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Constructed Wetland/Habitat 
Restoration Experience: 
 
Project Manager 
Town of Halifax | Halifax, Massachusetts 
Stump Brook Dam SCADA Assessment. Project 
manager for the assessment of providing 
automated wireless controls at the existing sluice 
gates in the Stump Brook Dam. Project 
responsibilities include field visits, meetings with 
suppliers of automated controls, and report 
preparation along with multiple presentations in 
public forums at the Halifax and Brockton Town 
Halls. This project was funded through a 
Sustainable Water Management Initiative (SWMI) 
grant written and submitted by Mr. Kleekamp on 
behalf of the Town of Halifax. 
 
Project Manager 
Town of Wareham | Wareham, 
Massachusetts 
Red Brook Restoration. Project manager for the 
field supervision of water sampling, water quality 
monitoring, soil boring oversight, and project 
coordination for the restoration of a 100+ acre 
cranberry bog and riverine restoration funded by 
the Massachusetts Department of Ecologic 
Restoration. 
 
Project Engineer 
Town of Orleans | Orleans, 
Massachusetts 
Constructed Wetland. Project engineer 
responsibilities included the runoff calculations, 
site layout and design for a man-made wetland, or 
biofilter to remediate stormwater pollution. The 
biofilter was made up of a series of cascading 
pools to remove sediment before discharging to 
Town Cove. A detailed planting list was specified 
to ensure the biofilter would retain a natural 
appearance while removing sediment from the 
incoming stormwater. 
 
Project Manager 
Town of Orleans | Orleans, 
Massachusetts 
Constructed Wetland. Project manager for the 
constructed wetland at the intersection of Tonset 

Road and Freeman Lane. The project was 
developed to mitigate stormwater pollution prior to 
entering a nitrogen sensitive watershed. Project 
responsibilities included project development, 
oversight of design and permitting, attendance at 
Town and permit hearings and construction 
oversight. 
 
Project Engineer 
Town of Bourne | Bourne, Massachusetts 
Constructed Wetland. Project engineer 
responsibilities included the runoff calculations, 
site layout, and design for a biofilter to remediate 
stormwater prior to entering Conservation Pond. 
The biofilter was the chosen stormwater best 
management practices in an area of high 
groundwater where subsurface leaching was not 
an option. 
 
Project Engineer 
Town of Chatham | Chatham, 
Massachusetts 
Parking Lot Reconstruction and Constructed 
Wetland. The Town requested that a design be 
completed to show the reconfiguration of an 
existing parking lot to incorporate a man-made 
wetland in a low-lying area of the lot. Project 
responsibilities included site assessment and 
drafting of the proposed improvements for the 
parking lot. 
 
Wastewater Experience: 
 
Project Engineer 
Town of Falmouth | Falmouth, 
Massachusetts 
Recharge Beds 14 and 15. Project engineer for 
the construction of 5 acres of new surface 
infiltration beds serving the Town of Falmouth 
Wastewater Treatment Facility. Project 
responsibilities included holding meetings, review 
of change orders, request for information, on-site 
project representation, and management of the 
overall construction schedule. 
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Project Manager 
Town of Barnstable | Barnstable, 
Massachusetts 
Project manager for the final design and 
construction management of the following 
wastewater projects funded through the SRF, 
CDAG, and ARRA: 
• Bearses Way Force Main, $1M CDAG Grant 
• Stewarts Creek Water and Sewer 

Improvements, $5.6M ARRA and SRF Funds 
• Main Street Pump Station Relocation, $4.6M 

ARRA and SRF Funds 
• Route 132 Force Main and Widening Project, 

$1.1M SRF Funds 
 
Project Engineer 
Town of Chatham | Chatham, 
Massachusetts 
Preliminary Town-wide Collection System 
Development. Project engineer responsibilities 
included the modeling of over 100 miles of gravity 
and force mains as well as over 80 lift station 
sites. Several model conditions were evaluated for 
different flow conditions as well as development of 
complete system cost estimates for 
implementation in the Town’s Capital 
Improvement Plan. 
 
Project Engineer 
Town of Falmouth | Falmouth, 
Massachusetts 
Wastewater Management Plan. Project engineer 
for the plan preparation, focusing on the upgrade 
to the Town’s existing wastewater treatment 
facility and collection system. Duties included the 
study of existing conditions, evaluation of existing 
collection system capacity, evaluation of 
alternative wastewater collection and treatment 
scenarios including the modeling and preliminary 
design (using SewerCAD) of over 30 miles of a 
gravity and pressure collection systems, and 
presentation of a recommended plan and 
environmental impact report. 
 

Project Engineer 
City of Newburyport | Newburyport, 
Massachusetts 
Pump Station Generator Replacement. 
Responsibilities included the review of existing 
data, and preparation of final design plans and 
specifications to replace or add new standby 
generators for 7 sewer pump stations within the 
City.  Numerous stations required removal of 
UST’s and installation new AST’s. 
 
Project Engineer 
Town of Mashpee | Mashpee, 
Massachusetts 
Wastewater Facilities Plan. Project engineer for 
the plan which focused on over 60 miles of 
gravity/force main collection system modeling 
using SewerCAD. Duties also included 
evaluations of several smaller “package plants” 
and determining if these plants has capacity for 
future collection system tie-ins. 
 
Project Engineer 
Town of Chatham | Chatham, 
Massachusetts 
Sewer Capacity Modeling. Project engineer 
responsibilities were to prepare a SewerCAD 
model of the Town’s existing collection system, 
approximately 5 miles of gravity sewer mains, to 
use in future wastewater planning. 
 
Project Engineer 
Town of Barnstable | Barnstable, 
Massachusetts 
Downtown Sewer Model Analysis. Project 
engineer for completing a SewerCAD model of the 
downtown Hyannis wastewater collection system. 
This model was used to determine “bottlenecks” in 
the collection system, needed improvements, and 
cost estimates of improvements. 
 
Project Engineer 
Town of Plymouth | Plymouth, 
Massachusetts 
Cordage Park Sewer Capacity Analysis. This 
project focused on the conditions of an existing 
sewer infrastructure in an area of the planned 
development of condominiums and other 
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commercial/residential development resulting in 
an additional expected wastewater flow of 250,000 
gallons per day. Responsibilities included an 
infiltration/inflow investigation of the existing 
system using flow recordings over a 2-week 
period as well as a capacity analysis of the 
existing sewer mains and two lift stations. 
 
Project Engineer 
Town of Oak Bluffs | Oak Bluffs, 
Massachusetts 
Pump Station Generator Installation. This project 
included the construction and installation of a new 
250 kW generator for the Town’s largest sewer 
pump station.  Responsibilities included various 
construction inspections of activities such as re-
bar placement, concrete placement, and generator 
installation.  Held project meetings, reviewed shop 
drawings and developed record drawings of 
completed projects. 
 
Project Engineer 
Town of Plymouth | Plymouth, 
Massachusetts 
Sewer Extension Feasibility Study. Study included 
the preliminary layout of a proposed gravity 
system to an existing system and the capacity 
analysis of the existing system for the new main. 
The capacity analysis included over 5 miles of the 
existing gravity collection system and a major 
pump station. 
 
Project Engineer 
Town of Barnstable | Barnstable, 
Massachusetts 
High School Sewer Improvement. Responsibilities 
included the review of existing data, and 
preparation of final design plans and specifications 
to elevate a settled sewer manhole on the 
Barnstable High School property. 
 
Project Engineer 
Town of Westport | Westport, 
Connecticut 
Pump Station and Force Main Installation. 
Responsibilities included the drafting and design 
of a new pump station; several bypass 
connections; and routing of the new force main. 
 

Resident Project Representative 
Town of Darien | Darien, Connecticut 
Force Main Installation. Project duties were to 
ensure the force main was installed in accordance 
with the design plans and specifications. 
 
Project Engineer 
Town of Falmouth | Falmouth, 
Massachusetts 
On-Call Services. Responsibilities include 
remediation of non-functioning sewer valves, 
existing treatment plant modifications, and pump 
station design and layout. 
 
Resident Project Representative 
Town of Barnstable | Barnstable, 
Massachusetts 
Treatment Facility Installation at Horace Mann 
Charter School. Duties included ensuring the new 
treatment components, including several hundred 
feet of gravity sewer were installed in accordance 
with the design plans and specifications. 
 
Project Engineer 
Town of Wareham | Wareham, 
Massachusetts 
Grant Writing. Project engineer in charge of 
developing grant application for nutrient reduction 
to the Buzzards Bay Watershed. Proposed project 
include the installation of various water quality 
meters are specific locations throughout the 
treatment process to better evaluate process 
parameters such as dissolved oxygen, nitrogen, 
and pH. Monitoring allowed the facility to be 
proactive to process fluctuations and attain better 
nitrogen reduction. 
 
Water Experience: 
 
Project Manager 
Town of Provincetown | Provincetown, 
Massachusetts 
Commercial Street Water Main Replacement. 
Project responsibilities included managing the 
design for the removal of a 12” asbestos cement 
water main, development of asbestos handling 
documents in conjunction with MassDEP 
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regulations, public participation and outreach, cost 
estimating and bidding oversight. 
 
Project Manager 
Town of Barnstable | Barnstable, 
Massachusetts 
Stewarts Creek Water and Sewer Improvements. 
Project included the construction management of 
a 125 gpm pump station and over 12,000 linear 
feet of new sewer main, over 10,000 linear feet of 
new water main, and full width overlay on several 
roads.  Construction responsibilities included 
coordination with off-site testing agencies, public 
notification, response to field orders, change 
orders and request for information, management 
of up to 7 construction crews at various project 
locations, and running bi-weekly progress 
meetings.  Additional responsibilities included 
preparation for MassDEP and EPA audits as this 
project was funded through the ARRA.  Audits 
required all project correspondence including 
wage rates, weekly payrolls, product shop 
drawings and field reports to be in conformance 
with the contract documents. 
 
Project Manager 
Town of Barnstable | Barnstable, 
Massachusetts 
Downtown Water Main Improvements. Project 
included the construction management of the 
installation of approximately 10,000 linear feet of 
new ductile iron water main. Construction 
responsibilities included public notification, 
response to field orders, changer orders and 
request for information and running bi-weekly 
progress meetings.  Additional responsibilities 
included coordination with MassDOT for the 
directional drilling of pipeline underneath Route 28 
preparation for MassDEP and EPA audits as this 
project was funded through the ARRA. Audits 
required all project correspondence including 
wage rates, weekly payrolls, product shop 
drawings and field reports to be in conformance 
with the contract documents. 
 

Project Manager 
Cape Cod Community College | West 
Barnstable, Massachusetts 
Water Boosting Pump Station Assessment. At the 
time of this assignment, the College had failing 
water boosting pump station and they retained 
GSE to identify malfunctioning mechanical 
components and develop project cost estimates.  
Responsibilities included identification of 
malfunctioning mechanical infrastructure, 
coordination with pump suppliers, development of 
cost estimates and meeting attendance with the 
Client. 
 
Project Manager 
Village of Cotuit | Barnstable, 
Massachusetts 
Elevated 500,000 Gallon Water Storage Tank. 
Responsible for the design, bidding, and 
construction administration of an elevated 500,000 
gallon water storage tank, site improvements and 
1,000 linear feet of new water main. Project 
responsibilities during construction included 
coordination with concrete and geotechnical 
testing agencies, structural re-bar inspection of the 
foundation, development of field reports and 
attendance at progress meetings. 
 
Project Manager 
Village of Cotuit | Barnstable, 
Massachusetts 
On-Call Services. Project manager for on-call 
services with the Cotuit Water Department for a 
variety of engineering related assignments 
included assistance with the implementation of a 
fiber optic security and surveillance system, 
assistance with development of future water 
system modifications and planning of elevated 
water tank demolition and new construction. 
 
Project Manager 
Village of Cotuit | Barnstable, 
Massachusetts 
Elevated 300,000 Gallon Water Storage Tank. 
Responsible for the design, bidding and 
construction administration of an elevated 300,000 
gallon water storage tank, site improvements and 
demolition of two existing 200,000 gallon elevated 
tanks.  Responsibilities included oversight of plan 
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development, water modeling, specification 
development, public meetings and project 
scheduling. 
 
Project Manager 
Town of Chesapeake Beach | 
Chesapeake Beach, Maryland 
Elevated 400,000 Gallon Water Storage Tank. 
Project manager responsible for the design of a 
400,000 gallon elevated water storage tank.  
Project responsibilities included tank sizing, 
interior chemical feed pump selection, water 
treatment options and design on a nearby supply 
well. 
 
Resident On-Site Engineer 
Various Locations | Massachusetts 
Construction Oversight. Resident on-site engineer 
for the construction oversight of the installation of 
new water mains. These project sites included the 
replacement of asbestos cement water mains.  
Project responsibilities included oversight of 
construction installation in conformance with the 
contract documents, development of record 
drawings, developing daily field reports and 
coordination with the Owner. 
 
Building/Structural Experience: 
 
Project Manager 
Village of Cotuit | Barnstable, 
Massachusetts 
Development of Wireless Communication Facility 
RFP. Project manager for the development of a 
new wireless communication facility (cell phone 
tower). Project responsibilities included 
development of the language and text for a 
request for proposal (RFP), public meetings, 
meeting with local and county regulators, meeting 
with legal counsel, and meeting with wireless 
carriers. 
 
Program Manager 
Charlestown Navy Yard | Charlestown, 
Massachusetts 
Steam Bending Shed Renovation. Rehabilitation 
of the steam bending shed. The steam bending 
shed is on the historic register as the building 
used to steam and form the wood used for 

structural repairs on the USS Constitution, or “Old 
Ironsides”. Mr. Kleekamp managed the removal of 
lead and asbestos, structural repairs and 
installation of new roofing, siding, windows, doors 
and internal components. 
 
Program Manager 
Portsmouth Naval Yard | Kittery, Maine 
B298 Access Platforms. Program manager for the 
design, fabrication and installation of maintenance 
access platforms for the dust collector unit at 
Building 298 at the Portsmouth Naval Shipyard, 
Kittery, ME.  These access platforms were used to 
provide platforms for personnel to maintenance 
the equipment at Building 298. 
 
Site/Civil Experience: 
 
Project Manager 
Town of Middleborough | Middleborough, 
Massachusetts 
Shore Stabilization. Design, permitting, and 
construction of a residential shore stabilization 
project at 35 Lakeside Road, Middleborough, 
Massachusetts.  Project included the clearing, 
grubbing, preparation and placement of stone to 
protect against the erosion from the waters of 
Assawompset Pond, one of the largest naturally 
occurring ponds in Massachusetts. 
 
Project Manager 
Calvary Church | Hyannis, 
Massachusetts 
Site Design. Project involved civil site design 
including grading and utilities for the Calvary 
Church. The church had suffered extensive 
damage from a fire and was torn down and rebuilt. 
Mr. Kleekamp was the responsible for the design, 
development, permitting and site plan review for 
the new church. 
 
Project Engineer 
Town of Barnstable | Barnstable, 
Massachusetts 
Project Permitting. Developing, filing and attending 
permit hearings for multiple projects including the 
Snow’s Creek Culvert Replacement and the 
Bumps River Bridge Rehabilitation. 
Responsibilities included researching applicable 
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permits such as NOI, MESA ENF, Chapter 91 
License, Historic District, MassDOT, and others. 
 
Project Engineer 
Town of Southbridge | Southbridge, 
Massachusetts 
Project Permitting. Stormwater design, project 
permitting, and construction permitting for a 
privately owned solid waste recycling facility.  Site 
covered multiple acres and required substantial 
site drainage to allow discharge to an inland 
resource area. 
 
Project Manager 
Cape Cod Regional Transit Authority | 
Dennis, Massachusetts 
Parking Lot Design. Redesign of the existing 
CCRTA parking facility. Project responsibilities 
included developing plans to expand the existing 
65 space lot without major lot modifications, 
simply through re-design traffic flow and parking 
patterns. 
 
Project Manager 
Town of Wareham | Wareham, 
Massachusetts 
Dam Removal. Working under funding provided by 
the Buzzards Bay Coalition, Mr. Kleekamp 
managed the survey of the Weweantic and 
Horseshoe Pond Dam site. Survey included 16 
river cross sections, detailed site survey of the 
dam site and 6,000 linear feet of stream profile. 
 
Project Manager 
Town of Pittsfield | Pittsfield, 
Massachusetts 
Dam Removal. Working under funding provided by 
the Massachusetts Division of Ecologic 
Restoration, Mr. Kleekamp managed the survey of 
the Tel-Electric Dam site. Survey included 40 river 
cross sections, detailed site survey of the dam 
site, and 9,000 linear feet of stream profile. 
 

Solid Waste Experience: 
 
Construction manager 
Town of Orleans | Orleans, 
Massachusetts 
Municipal Landfill Closure. Construction manager 
for the closure of the Orleans Municipal Landfill 
and construction of the new transfer station. 
Project included the closure and capping of an 18-
acre site with an active gas transport system, 
landfill flare and new transfer and weight station.  
Project responsibilities included oversight of the 
full time resident engineer, response to field 
orders, review of change orders, attendance at bi-
weekly progress meetings, presentations to the 
Board of Selectmen, and frequent site visits. 
 
Construction Manager 
Town of Chilmark | Chilmark, 
Massachusetts 
Municipal Landfill Closure. Construction manager 
for the closure of the Chilmark Municipal Landfill. 
Project included the closure and capping of an 11-
acre site with a passive gas system. Project 
responsibilities included oversight of the full time 
resident engineer, response to field orders, review 
of change orders, attendance at bi-weekly 
progress meetings, water, soil and air sampling, 
and frequent site visits. 
 
Project Manager 
Town of Wareham | Wareham, 
Massachusetts 
Catch Basin Cleaning. Project manager for the 
guidance and disposal of catch basin cleaning and 
street sweepings. Project responsibilities included 
research with local landfills for receiving, material 
sampling, and disposal recommendations. 
Project Engineer 
Various Locations | Massachusetts 
Project engineer for the towns of Barnstable, 
Harwich, and Provincetown responsible for the 
development of Beneficial Use Determination 
(BUD) application as required by MassDEP for the 
reuse of catch basin cleanings and similar 
materials at landfills, use as berms and other 
uses. 
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Construction Management and Resident 
Inspector Experience: 
 
Project Manager 
Town of Barnstable | Barnstable, 
Massachusetts 
Main Street Pump Station Relocation. Project 
included the construction management of a 3 mgd 
pump station and over 18,000 linear feet of force 
main. Construction responsibilities included 
development of traffic management plans, 
coordination with off-site testing agencies, public 
notification, management during night work, 
response to field orders, changer orders and 
request for information, oversight of multiple 
construction crews, and running bi-weekly 
progress meetings. Additional responsibilities 
included preparation for MassDEP and EPA audits 
as this project was funded through the ARRA.  
Audits required all project correspondence 
including wage rates, weekly payrolls, product 
shop drawings and field reports to be in 
conformance with the contract documents. 
 
Project Manager 
Town of Barnstable | Barnstable, 
Massachusetts 
Bearses Way Force Main. Project included the 
final design and construction of the rehabilitation 
of an existing pump station retrofit with larger 
pumps and over 9,000 of dual force main, sizes 8- 
and 14-inch. This project was funded through a 
CDAG grant and project responsibilities included 
on-site representation, response to requests for 
information, documentation and preparation of 
record drawings, traffic management coordination, 
budget review and preparation and attendance at 
progress meetings. 

Project Manager 
Town of Orleans | Orleans, 
Massachusetts 
Council on Aging Landscape Plan. Project and 
construction manager. Project included the 
installation of textured pavement, artistic layout of 
walking trails, exercise stations, gardens, planters 
and drainage structures. 
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Presentations and Publications 

• “Monponsett Ponds Restoration Efforts,” joint presentation by GHD, Massachusetts Division of Ecologic Restoration 
and the United States Environmental Protection Agency, presented at the Silver Lake Regional High School, 
Pembroke, MA, September 2015.  Mr. Kleekamp’s presentation focused on the feasibility of installing automated 
controls at the Stump Brook Dam. 

• “Provincetown Stormwater Program Revitalizes Downtown and Improves Water Quality,” NEWEA Journal Summer 
2015, Volume 49, Number 2 (with Sandra Tripp and Jessica Janney of GHD, Richard Waldo of the Town of 
Provincetown, and Robert Roseen of Horsley Witten Group). 

• “Sanitary Sewer Modeling for Cape Cod Municipalities,” presented at the MALSCE Convention, Eastham, MA, 
October 2007. 

• “Stormwater Mitigation – Bass River Watershed and Provincetown Harbor,” presented at the NEWEA/ NYWEA 
Conference, Hyannis, MA, June 2008. 

• “Beneficial Reuse of Catch Basin Cleanings and Street Sweepings,” published in the American Public Works 
Association, September 2006. 

• “Stormwater Management and Permitting,” presented at the Monponsett Watershed Association, May, 2012. 

• “Innovative Porous Technologies” presented at the Society of American Military Engineers Piscatiqua Post, 
Hampton NH, November 2013. 

• “Grants” presented at the Barnstable County Public Works Association meeting, February 2014 and also the 
Plymouth County Public Works Association meeting in April 2014. 

• “Nitrogen Removal at the Wareham WPCF”, presented at the New Bedford Whaling Museum as part of the “River 
Meets the Sea” workshops sponsored by the Buzzards Bay Coalition in April 2015. 

Military Experience 

• Corporal, United Stated Marine Corps, 1996 – 2004, Heavy Machine Gunner 
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Jessica P. Janney 
Engineer 

 
 
Project Manager 
Town of Provincetown | Provincetown, 
Massachusetts 
Commercial Street Improvements Projects – 
Phases I through III. Project included design and 
construction phase services for nearly 7,000 feet 
of road improvements using porous pavement to 
improve stormwater management along 
Provincetown’s busiest street. Responsibilities 
include specification development, overall project 
management and securing grant funding for all 
phases. 
 
Project Manager 
Town of Falmouth | Falmouth, 
Massachusetts 
Bournes Pond Inlet Widening. Project includes 
permitting and design of inlet widening to improve 
flushing in Bournes Pond for nitrogen 
management. Project includes jetty reconstruction, 
dredging, beach nourishment and bridge redesign 
on Menauhant Beach and Road. Responsibilities 
include permit development and review, design 
coordination and overall project management. 
 
Project Manager 
Town of Orleans | Orleans, 
Massachusetts 
Skaket Beach Parking Lot Improvements. Design, 
permitting and construction of stormwater 
improvements to remediate a beach outfall and 
new septic system installation. Responsibilities 
included overall project management, specification 

development, and permitting for stormwater 
components. 
  
Project Manager 
Town of Eastham | Eastham, 
Massachusetts 
Great Pond and Herring Pond Phosphorus 
Inactivation Projects. Responsibilities included 
permitting, coordinating the study, sampling, and 
application of alum to phosphorus-impacted ponds 
to improve water quality in two of Eastham’s highly 
used ponds. 
 
Project Manager 
Town of Falmouth | Falmouth, 
Massachusetts 
Acapesket Peninsula Groundwater Investigation 
Studies – Phases I and II. Project objective 
included collection of information to assess 
groundwater conditions related to nitrate in the 
vicinity of Lewis Neck and evaluate the efficacy of 
a Permeable Reactive Barrier (PRB) as mitigation 
to Great Pond. Responsibilities included overall 
project management and report review. 
 
Project Manager 
Town of Eastham | Eastham, 
Massachusetts 
Wastewater Planning. Responsibilities included 
developing wastewater flow calculations from 
existing water consumption data, researching 
potential sites for wastewater recharge and 
alternatives screening analysis in addition to 

Qualified. M.S. (2005), Civil & Environmental Engineering, Tufts University 
B.S. (1999), Resource Economics, University of Massachusetts at Amherst 
Connected. New England Water Environment Association 
Water Environment Federation; American Public Works Association; Barnstable 
County Public Works Association 
Relevance to project. Ms. Janney has 15 years’ experience in the field of 
engineering, focusing in the areas of infrastructure, stormwater improvements, 
grant development, permitting, environmental assessments, planning and 
remediation 
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updating the Town’s plan with use of the Cape 
Cod Commission’s 208 Planning Tools, public 
outreach and completion of Watershed Reports. 
 
Project Engineer 
Town of Falmouth | Falmouth, 
Massachusetts 
Little Pond Sewer Service Area and Recharge 
Beds 14 & 15. Responsibilities included permitting 
for this important service area to collect 
wastewater, treat it at the existing Town 
Wastewater Treatment Facility, and recharge in 
new sand beds in an effort to improve the 
impacted water quality of Little Pond. 
 
Project Engineer 
Town of Barnstable | Barnstable, 
Massachusetts 
Comprehensive Wastewater and Nutrient 
Management Plan and Wastewater Facilities Plan. 
Responsibilities included needs assessment 
development specifically related to the existing 
and future conditions in the Town. 
 
Project Engineer 
Town of Falmouth | Falmouth, 
Massachusetts 
Comprehensive Wastewater Management Plan 
Process and Document Development. 
Responsibilities included interpreting and 
integrating the Massachusetts Estuaries project 
data and geographic information system derived 
water and land use data from watersheds to 
determine existing and future wastewater flow and 
nitrogen loading data for the planning areas. 
 
Project Engineer 
Town of Brewster | Brewster 
Massachusetts 
Stormwater Improvements at Paines Creek 
Beach, Saint’s Landing, Stony Brook Road Mill 
Site and Tubman Road. Responsibilities included 
securing grant funding and permits. 
 

Project Engineer 
Town of Orleans | Orleans, 
Massachusetts 
Stormwater and Roadway Improvements on 
Route 39; Stormwater Improvements at Pochet 
Road, Monument Road, Fox Ridge Drive, Town 
Cove, Gibson Road, Meadow Way, Skaket Beach 
Road, Rock Harbor Road, and at several public 
landings. Responsibilities included developing 
specification manuals and construction phase 
services and securing grant funding where 
feasible. 
 
Project Engineer 
Town of Provincetown | Provincetown, 
Massachusetts 
Construction of Stormwater Improvements for the 
West End Parking Lot, Court Street Landing, and 
a portion of Bradford Street. Responsibilities 
included permitting, developing specification 
manuals and bid documents, reviewing submitted 
bids and shop drawings, project oversight and 
conducting final inspections. 
 
Project Engineer 
Town of Barnstable | Barnstable, 
Massachusetts 
Main Street Pump Station Relocation Project, 
Area H-1 East and West Sewer and Water 
Improvements Projects, and the Downtown Water 
Main Improvements Project. Construction phase 
services for multiple infrastructure improvement 
projects funded by ARRA and the SRF program. 
 
Project Engineer 
United States Environmental Protection 
Agency Region 8 | Libby, Montana 
Libby Asbestos Superfund Project. Assisted with 
the management of the remediation efforts 
through the USDOT/RITA/Volpe National 
Transportation Systems Center in Cambridge, 
Massachusetts.  
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Project Engineer 
Environmental Assessments 
Developing environmental assessments including 
the Assessment of Stormwater Drainage and 
Pollutants in Paines Creek and Stony Brook 
Watershed for the Town of Brewster, 
Massachusetts, and the Great Sand Lakes 
Guidance Document and Case Study for the Town 
of Harwich, Massachusetts. 
 
Permitting 
Experience with developing, filing and securing 
permits including RDAs/NOIs, Chapter 91 
Licenses, Massachusetts Historical Commission 
and Natural Heritage and Endangered Species 
Program Reviews, MEPA NPC, EIR/FEIR, and 
MassDOT Access Permits. 

 

Grant Development 
Successful grant experience with State Revolving 
Fund (SRF) and American Recovery and 
Reinvestment Act (ARRA), Section 319 and 
604(b) grant funding for water quality design and 
improvements projects, USDA NRCS grants for 
water resource restoration projects, MassWorks 
Infrastructure Program (Public Works Economic 
Development Grant) for road reconstruction using 
porous asphalt, and Coastal Zone Management 
coastal pollution and non-point remediation 
funding for various Towns on Cape Cod. 
 
 

Awards 
 Citation from the United States Department of Justice for work on the Libby, MT CERCLA 

(Superfund) cost recovery efforts, 2003 in the case United States vs. W.R. Grace & Co. 

Publications and Presentations 
 “Integrated Approach to Nutrient Management, Town of Eastham, MA,” NEWEA Annual 

Conference & Exhibit, January 2016 (with Anastasia Rudenko of GHD and Jane Crowley of the 
Town of Eastham). 

 “How Provincetown, MA Used Porous Pavement To Reduce Beach Closures Caused by 
Stormwater Discharges,” Water Environment Federation’s Annual Technical Exhibition and 
Conference (WEFTEC), September 2015 (with M.R. Drainville, S.L. Tripp, R.M. Roseen, R.J. 
Waldo). 

 “Provincetown Stormwater Program Revitalizes Downtown and Improves Water Quality,” NEWEA 
Journal Summer 2015, Volume 49, Number 2 (with Sandra Tripp and Russell Kleekamp of GHD, 
Richard Waldo of the Town of Provincetown, and Robert Roseen of Horsley Witten Group). 

  “Reconstructing Commercial Street with Porous Pavement to Mitigate Stormwater Discharges 
and Improve Water Quality in Provincetown Harbor,” NEWEA Watershed Management and 
Stormwater Conference and Exhibit, October 2014 (with Sandra Tripp of GHD). 

  “Provincetown Porous Asphalt Keeps Beaches Open,” NAPA September/October 2014, Volume 
19, No. 5 (with Robert Roseen of Geosyntec Consultants, Richard Waldo of the Town of 
Provincetown, and Sandra Tripp of GHD). 

 “Reconstructing Commercial Street in Provincetown with Porous Pavement to Mitigate Stormwater 
Discharges and Repair the Roads After Sewer Installation,” NEWEA Spring Meeting and Exhibit, 
June 2013 (with Nathan Weeks of GHD). 
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Image 1.  2015 Treatment Zones of the 
Western Basin of Monponsett Pond 

I. INTRODUCTION 
Aquatic Control Technology (ACT) was contracted by the Town of Halifax to 
conduct  a  Habitat  Management  Plan  for  Phosphorus  Inactivation  in  the 
Western Basin of Monponsett Pond.    In accordance with this contract,  the 
following  document  serves  as  a  year‐end  report  to  summarize  the  tasks 
completed in the 2015 management season.  
 
II. PERMITTING 

U.S.  Environmental  Protection  Agency  National  Pollution  Discharge 
Elimination System Permit 
Lycott Environmental  filed an electronic Notice of  Intent  (eNOI) under  the 
U.S.  Environmental  Protection  Agency  Pesticide  General  Permit  (PGP)  for 
the  application  of  pesticides  to  the  Monponsett  Ponds  on  behalf  of  the 
Town of Halifax on May 9, 2012.  This application was signed and submitted 
by  the  Town  of  Halifax  on  May  19,  2013,  which  then  received  an  active 
status ten days following its submission.  The NOI remains valid until May of 
2018. 
 
Massachusetts Endangered Species Act Project Review 
A ‘REVISED Habitat Management Plan  for Phosphorus  Inactivation  in  the Western Basin of Monponsett Pond’ 
was submitted to the Massachusetts Division of Fisheries and Wildlife (DF&W) Natural Heritage and Endangered 
Species Review Program (NHESP) on March 31, 2015.  The NHESP provided approval correspondence on May 14, 
2015. 
 
Order of Conditions 
The Orders of Conditions (Halifax & Hanson) have been automatically extended by the Permit Extension Act and 
are therefore valid for an additional four years from the original date of expiration or until 2019. 
 
Massachusetts Department of Environmental Protection License to Apply Chemicals 
ACT prepared and filed for the required License to Apply Chemicals permit from MA DEP Office of Watershed 
Management; the approved license was issued on May 13, 2015 (#15139). 
 
III. 2015 TREATMENT PROGRAM CHRONOLOGY 

The tasks performed as part of the 2015 treatment program are outlined below. 
 

 Received approved MA DEP License to Apply Chemicals  5/13/2015 
 Received management plan approval from NHESP  5/14/2015 
 Alum treatment #1  6/02/2015 
 Alum treatment #2  6/30/2015 
 Alum treatment #3  7/23/2015 

 
*Note: Pre‐treatment, 1‐ and 3‐day post‐treatment surveys and sampling were conducted after each treatment.  Further, 7‐day 
post‐treatment surveys and sampling were only done after treatment #1 & 2.  

 
IV. TREATMENT LOGISTICS 

A  total  of  three  (3)  buffered,  low‐dose  alum  applications  were  administered  during  the  2015  management 
season: June 2nd, June 30th and July 23rd.  During each treatment event, one specially equipped treatment vessel 
was used  to apply 3,000 gallons of aluminum sulfate and 1,500 gallons of  sodium aluminate  to areas greater 
than 4’ in depth in the West Basin of Monponsett Pond, an area totaling 235 acres.  The 235 acre treatment area 
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was further divided into three smaller pre‐determined treatment zones (‘Image 1’) with relatively similar depth 
characteristics  in  order  to  ensure  accurate  dosing  and  a  more  uniform  application  of  the  alum  and  sodium 
aluminate.  These smaller treatment zones were then treated evenly with an approximate 0.7 ppm of Al. 
 
V. MONITORING PROGRAM 

The  following  table outlines  the major  components of  the monitoring program and  their  respective  goals,  as 
approved in the habitat management plan (‘Appendix A’). 
 
Table 1.  Monitoring program design 

Monitoring component  Timing in relation  
to treatment  Location(s)  Goals 

Water Quality  Before, during and 
after each application 

1 established location 
within each treatment 
zone 

Evaluate short and long‐term 
effects on water quality 

Measurement of 
flocculation  During  1 visual recording; 6 

measurement locations 
Assess the amount of floc 
accumulated on the sediment 

Monitoring of state‐listed 
species 

Before, during and 
after one and five 
years following 

5 paired plots 

Evaluate short and long‐term 
effects on these species 
identified by NHESP as 
potentially susceptible to the 
treatment 

  
a. WATER QUALITY MONITORING 

Baseline,  required water quality parameters  (i.e., pH,  total and dissolved phosphorus, alkalinity and  turbidity) 
were gathered at a pre‐determined location within each treatment area.  These data were collected during pre‐
treatment and 1‐ and 3‐day post‐treatment sampling efforts for each treatment event.   Also, these data were 
collected during 7‐day post‐treatment sampling efforts, however, for the first and second treatment events only 
(‘Appendix B, Table 1’).   Additional  in  situ water quality parameters  (i.e.,  temperature,  dissolved oxygen and 
water  clarity  [via  Secchi disk]) were  collected at  the  same  locations at  1‐  and 3‐day post‐treatment  sampling 
efforts for each treatment (‘Appendix B, Table 2’).   
 
Total Phosphorus Monitoring 
A  total  phosphorus  measurement  was  collected  per  treatment  area  per  sampling  event  over  the  2015 
management season, for a total of 24 measurements overall.  Phosphorus levels overall decreased following the 
first  and  second  treatment  events,  with  the  exception  of  a  temporary  increase  at  Site  B  until  the  third  pre‐
treatment  sampling.    Following  the  third  treatment,  phosphorus  levels  at  all  three  sites  rebounded  to  levels 
similar  to  that  prior  to  the  second  treatment  (‘Figure  1’).    Overall  the  results  show  a  reduction  in  total 
phosphorus of nearly 50% (46 ppb June – 26 ppb July) during the course of the season. 
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Figure 1.  Comparison of total phosphorus (ppb) during pre‐ and post‐treatment sampling within each treatment 
zone in the West Basin of Monponsett Pond, (June 2 to July 27, 2015).  
 
Dissolved Oxygen Monitoring 
A dissolved oxygen measurement was collected  in situ per treatment area per sampling event throughout the 
season,  totaling  73  measurements.    Despite  observed  fish  mortality  at  the  time  of  the  first  buffered  alum 
treatment, early morning and daytime dissolved oxygen levels recorded were sufficient to support a variety of 
fish species.   A slight increase in dissolved oxygen was observed following the first treatment event; however, 
levels later decreased and remained stable (‘Figure 2’).  The dissolved oxygen measurements suggest that levels 
remained  within  desirable  ranges  (>  5  mg/l)  for  fish  and  wildlife  populations  throughout  the  course  of  the 
program and were not significantly impacted by the buffered alum treatments. 
 

 
Figure 2.   Average dissolved oxygen  (mg/L)  sampling  results of  all  three  treatment  zones,  (June 2  to  July  27, 
2015). 
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Water Clarity Monitoring (via Secchi Disk) 
Water clarity was measured five (5) times per treatment zone, with the exception of Site C, which was measured 
an additional two (2) times, throughout the season.   After the first treatment event, there was an  increase  in 
Secchi depth, which correlates to better water clarity.   However,  the depth decreased slightly throughout  the 
remainder of  the management  season  (‘Figure 3’).   Despite  fairly  consistent algal abundance  recorded during 
our sampling, the Secchi depth measurements along with visual observations suggest a reduction in clarity due 
to increasing algal cell density.  
 

    
Figure 3.   Average Secchi Disk depth (ft.)  results of all  three  treatment  zones during pre‐ and post‐treatment 
sampling, (June 2 to July 27, 2015). 
 
pH Monitoring 
A pH measurement was collected per treatment area per sampling event over the 2015 management season, 
for a total of 24 measurements overall.  pH levels remained fairly steady for the first and third treatment events 
and their post‐treatment measurements.  However, following the second treatment, there was a decrease and 
then  sharp  increase  in  pH  levels,  from  approximately  6  to  8  (‘Figure  4’).    Overall  the  results  show  relatively 
constant pH levels throughout the management period.  Although there was a significant pH drop immediately 
following  the  second  buffered  alum  treatment,  in‐situ  measurements  performed  during  the  course  of  the 
treatment  indicated minimal  pH  fluctuations  (7.25‐6.75  SU)  in  response  to  the  aluminum  sulfate  and  sodium 
aluminate application.  Despite the decline values remained within the range of 6.0‐7.5 SU that is desirable for 
the aluminum ‐ phosphorus reaction. 
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Figure 4.  Comparison of pH during pre‐ and post‐treatment sampling within each treatment zone (June 2 to July 
27, 2015).  
 
Total Alkalinity Monitoring 
Total alkalinity was measured per  treatment area per sampling event,  for a  total of 24 measurements overall 
during  the  2015  management  season.    The  total  alkalinity  measurements  remained  steadily  between 
approximately  7  and  9  mg/L  throughout  the  sampling  program,  with  the  exception  of  two  non‐detect 
measurements on June 5, 2015 at Site A and B (‘Figure 5’).   

 
Figure 5.  Comparison of total alkalinity (mg/L) measurements during pre‐ and post‐treatment sampling within 
each treatment zone (June 2 to July 27, 2015). 
 
 

b. ALGAE SAMPLING  
A single monthly sample (April‐September) was collected from Area B within the West Basin for algae species 
identification and evaluation of general species abundance/dominance.  Based on the results of these samples 
the algae assemblage remained fairly uniform during the 2015 season.  All samples indicated a blue‐green 
dominant assemblage with high numbers of the filamentous blue‐greens, Planktolyngbya and Aphanizomenon 



Western Basin of Monponsett Pond 
Year‐End Report 

Page 7                                                                                                                                              
 

 

 

present in both early and late season samples.   The unicellular colonial blue‐green Microcystis was also 
prevalent in all of the samples, but was generally less abundant than the filamentous blue‐greens.  Other 
background species consisted of predominantly diatoms (Aulacoseira and Tabellaria) and green species 
(Akistrodesmus, Elakothrix, and Scenedesmus) that appeared to increase in density during the course of the 
growing season.  Although blue‐green species dominated all of the samples the overall algae abundance 
increased during the course of the season. 
 

c. IN SITU MEASUREMENT OF FLOCCULATION 
Prior to treatment, five floc‐collection devices were installed and situated in close proximity to the in situ mussel 
monitoring  stations.    The  devices  were  installed  from  the  surface  (rather  than  in‐water)  due  to  unsafe 
cyanobacteria levels.  Although the devices were weighted to remain upright during the at‐surface installation, 
upon retrieval, complications such as partial lid closure and small losses in sample were noted.  This likely offers 
an  explanation  for  the  decreased  floc  accumulation  during  the  third  treatment  event.    Average  floc 
accumulation  was  less  than  0.15  inches  for  each  treatment  event  (‘Appendix  B,  Table  3’).  Overall  floc 
measurement data from 2014 and 2015 suggest there is minimal floc accumulation associated with these lower 
dose treatments. 
 

d. MUSSEL MONITORING 
Although  originally  proposed  in  the  habitat  management  plan,  short‐term mussel  monitoring  did  not  occur 
during the initial treatment event due to reduced water clarity and an ongoing fish kill.  The monitoring occurred 
during the third treatment event; however, due to high cyanobacteria levels reported by the Town of Halifax’s 
Board  of  Health  (>70,000  cells/mL),  in‐water  observations  were  replaced with  at‐surface  observations.    This 
methodology  had  complications,  which  led  to  collecting  broader  observations  of  mussels  present  (i.e., 
approximate density of live and recently spent mussels, and mussel behavior) at the monitoring stations utilized 
in 2013.  Observations were done at 1 and 4 days following the third treatment (‘Appendix B, Table 4’).  Due to 
complications  during mussel  observation,  conclusions  on  the  short‐term  impacts  on  the  state‐listed mussels 
were difficult  to draw; however, based on past monitoring at West Monponsett Pond and mussel monitoring 
conducted following other buffered alum treatments, the short‐term impacts to state listed mussels appears to 
be minimal.  
 
VI. DISCUSSION/CONCLUSION 

Although West Monponsett Pond experienced periods of cyanobacteria growth with cell densities above the MA 
DPH threshold  (70,000 cells/ml)  in 2015, we  feel based on the Secchi depths  in  late  July and  the  incremental 
reduction  of  total  phosphorus  observed  that  the  treatment  program  provided  both  short  and  long‐term 
improvements.  Despite a near 50% reduction in total phosphorus (TP) levels and an average TP concentration 
below 20 ppb in  late July cyanobacteria densities continued to rise  in  late summer.   Therefore,  in an effort to 
better  bind  up  available  phosphorus  and  further  reduce  seasonal  algae  production  we  are  proposing  the 
following program modifications for 2016. 
 

 Sampling  results  indicate  that  phosphorus  levels were  at  their  highest  during  the  early  season  (6/2/15 
mean TP – 46 ppb) and that cyanobacteria growth was already well established at the time of the initial 
alum treatment.  Therefore we feel that beginning the treatment program earlier in the growing season 
will help mitigate phosphorus  levels before the onset of widespread cyanobacteria growth.  By reducing 
phosphorus  earlier  in  the  season  we  can  perhaps  better  prevent  the  establishment  of  problematic 
cyanobacteria and improve our ability to maintain desirable conditions throughout the remainder of the 
growing season.  We recommend moving the initial treatment up to early May.   
 

 In addition to starting the multi alum treatment program earlier in the growing season, we also feel that 
increasing the  initial aluminum dose will  improve the phosphorus reduction at  this critical  time of algae 
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development  in  West  Monponsett  Pond.    The  Phosphorus  sampling  indicates  that  the  initial  alum 
treatment  provided  an  approximate  30%  reduction  in  total  phosphorus;  however,  the  remaining 
phosphorus  levels  in early June were still above excessive phosphorus threshold of 30 ppb (mean TP 32 
ppb).  We therefore are recommending that this initial aluminum dose be increased from 0.7 ppm to 1.4 
ppm.  We feel that doubling the initial dose will effectively reduce phosphorus concentration below the 30 
ppb  threshold  in  the  early  season,  which  will  better  prevent  the  establishment  of  problematic 
cyanobacteria growth.  Also by more aggressively reducing phosphorus in the early season it is more likely 
that subsequent lower dose treatments will be effective at maintaining concentrations or further reducing 
TP levels.   

 
We  feel  that  these  proposed  program  modifications  are  necessary  for  the  long‐term  maintenance  of  West 
Monponsett.    If you have any questions about the 2015 program or our 2016 management recommendations 
please do not hesitate to contact our office.  
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REVISED Habitat Management Plan for Phosphorus Inactivation in the 

West Basin of Monponsett Pond Halifax/Hanson, Massachusetts 
2015 

SITE DESCRIPTION & BACKGROUND 

Monponsett Pond, located in the towns of Halifax and Hanson, Massachusetts, is a significant ecological, 
historical, and recreational resource as well as an important supplementary water supply for the nearby 
City of Brockton.  The 528‑acre pond is bisected by Route 58 which splits the water body into two basins 
‑ east and west ‑ directly connected only by a small culvert  in the southern portion of the pond.   Both 
basins are highly developed with residential homes and receive  inputs  from a suburban watershed of 
approximately 6 mi2.   

As a whole, Monponsett Pond has been heavily impacted by use of  its waters and watershed, and both 
basins have been placed on the Massachusetts Integrated List of Waters (303(d) list).   As of 2010, the 
eastern basin was categorized as a 4c water body for presence of exotic species and a Total Maximum 
Daily Load (TMDL) was published in 2007 for high concentrations of mercury.  The western basin appears 
on the 2010 303(d) list as a category 5 water body for nutrients, noxious aquatic plants, turbidity, and 
exotic species.   The presence of two exotic aquatic vegetation species; Fanwort (Cabomba caroliniana) 
and Variable Milfoil  (Myriophyllum heterophyllum),  have been  recorded  recently  in  the  eastern basin, 
while presence of Fanwort was noted in the western basin. 

Both basins have also been subject to algae blooms in the past several years; however, the western basin 
has undergone extensive algae blooms for the past 25 years.  During the summers of 2010 and 2011 these 
blooms prompted the closure of the western basin to swimming and boating for much of the summer.  
Algae testing has been carried out both by the Massachusetts Department of Public Health (MA DPH) and 
Massachusetts Department of Environmental Protection (MA DEP) throughout the summer months.  MA 
DPH also conducted analysis of water quality, including total phosphorus.  These results show a definite 
association  between  concentration  of  total  phosphorus  and  total  cell  count  in  the  western  basin 
throughout the summer.   

Despite these water quality challenges, the western basin has been identified as an area of priority habitat 
by the Massachusetts Division of Fisheries and Wildlife (DF&W) Natural Heritage and Endangered Species 
Review Program (NHESP).  The presence of the following three state‑listed species of special concern has 
been confirmed as recently as June 2011: Tidewater Mucket (Leptodea ochracea), Eastern Pondmussel 
(Ligumia nasuta), and Umber Shadowdragon (Neurocordulia obsoleta). 
 
 
PROPOSED PHOSPHORUS INACTIVATION PROGRAM 
 
During the summer of 2013, Lycott Environmental conducted a low‑dose buffered alum treatment of the 
West Basin of Monponsett Pond in accordance with the NHESP letter (09‑27490) dated June 6, 2012 and 
the  submitted Habitat Management  Plan.    As  outlined  in  our  recent  report  (Lycott –  Low‑Dose Alum 
Treatment Monitoring Report – Novemeber 14, 2014) the treatment program was performed without 
incident or observed short or long‑term impacts to the rare species.  Although this treatment approach 
was successful at reducing the internal total phosphorus concentration without impacting rare species, 
the phosphorus reduction was relatively short‑lived.  Post‑treatment phosphorus testing indicated that 
phosphorus concentrations had returned to near pre‑treatment levels within a month following the alum 
treatment.  Therefore, in an effort to maintain a reduced phosphorus concentration at least throughout 
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the peak growing season (May‑August), we are proposing the following modifications to the treatment 
program for your review and approval. 
 
Aluminum Dose Modification 
Although jar testing and the results of the 2013 treatment program indicate that a 3 ppm aluminum dose 
can  remove  a  high  percentage  of  available  phosphorus,  it  may  likely  be  better  in‑terms  of  seasonal 
cyanobacteria bloom prevention to reduce this dose and preform more treatment events. For this reason 
we  are proposing  an  individual  treatment  dose  of  approximately 0.7  ppm of  aluminum.   Despite  this 
reduced aluminum dose, the buffering capacity associated with this system (alkalinity has been estimated 
at  11.5  mg/L  CaCO3)  will  continue  to  require  the  application  of  sodium  aluminate  as  a  buffer.    An 
aluminum sulfate  to  sodium aluminate  ratio of 2:1  represents  the  theoretical balance point  for pH  in 
poorly buffered lakes such as Monponsett Pond, and therefore, the planned individual treatment dose is 
3000 gallons of aluminum sulfate and 1500 gallons of sodium aluminate. 
 
We anticipate performing a total of three treatments at this dose for a total dose of approximately 2.1 ppm 
of aluminum.  We feel that by spacing this reduced overall dose over three individual treatments that we 
will not only extend the duration of phosphorus reduction, but also reduce the potential risk to resident 
rare species associated with the low‑dose alum treatment.  
 
Treatment Area Modification 
No change to the overall extent of the treatment area is proposed.  As with the 2013 treatment program, 
the aluminum sulfate and sodium aluminate will be applied to areas of the West Basin that are deeper 
than four (4) feet – a total treatment area of approximately 235 acres.   However, rather than split this 
overall treatment area into 2.77 acre treatment sectors, as was done in 2013, we are proposing to divide 
the overall treatment area into three zones with relatively uniform depth characteristics (Zone A – 45 
acres; Zone B – 98 acres; Zone C – 92 acres). This approach will enable accurate dosing and more uniform 
application without increasing the risk to rare species. 
 

 
 
Application Methodology Changes 
Treatment will be conducted with our specially equipped treatment vessel. The treatment vessel will be 
equipped with  a  fathometer  and  speedometer.    The  use  of  the  speedometer  enables  us  to  prepare  a 
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calibration table for chemical delivery (gal.) versus vessel speed (mph) which will insure even distribution 
of the alum and sodium aluminate.  Suitable in‑line pressure gauges and flowmeters to measure chemical 
delivery rates will also be used.   
  
The treatment vessel will be equipped with 2 translucent polyethylene tanks with a combined capacity of 
450  gallons.    These  tanks  are  also  graduations  on  the  outside, which  allow our  operators  to  visually 
monitor chemical delivery to insure the desired volumetric ratio is met. 
  
Since  the  two  chemicals  cannot  be  tank‑mixed  prior  to  application,  there  are  two  separate  pumping 
systems for each product including individual spray lines and drop‑hoses.   The chemical delivery spray 
boom will be mounted on the stern of the boat where the drop‑hoses will emit  the chemicals  into the 
propwash of the outboard motor.  Dispersing the chemicals into the propwash promotes flash mixing of 
the two products and ultimately excellent floc formation.  Through our extensive prior alum/aluminate 
treatment  experience,  we  have  found  that  the  use  of  this  arrangement  and  application methodology 
provides the best results. 
 
The treatment will be guided with an on‑board differential GPS.  The treatment vessel will be equipped 
with a field portable laptop connected to a Trimble XT GPS receiver.  The laptop screen will show the pond 
and treatment area and treatment sector boundaries.  The system logs the path of the treatment vessel 
with an accuracy of ± 1 meter.  Each load of chemical will be logged and monitored.   
 
A maximum of  three  low‑dose  buffered  alum  treatments will  be  performed,  as  described,  during  the 
course of the growing season.  We anticipate that the treatments will be performed approximately four 
weeks apart beginning at the onset of active algae growth (i.e. May, June, and July).   Each treatment is 
expected to be completed in one day. 

MONITORING PROGRAM 

The table below outlines the components of the monitoring program and the goals of each.  Details are 
provided in the following sections. 

Table 1: Monitoring Program Design 

Monitoring 
Component 

Timing in relation to 
treatment  Location(s)  Goal 

Water quality 
Before, during, and after each 
application 
 

3 established 
locations within 
each treatment 
zone 

Evaluate short and long‐term effects on 
water quality 

Measurement 
of flocculation  During 

1 visual recording; 
6 measurement 
locations 

Assess the amount of floc accumulated on 
the sediments 

Monitoring of 
state‐listed 
species 

Before, during, and after 
One and five years following  5 paired plots 

Evaluate short and long‐term effects on these 
species identified by NHESP as potentially 
susceptible to the treatment 
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Chemical and Physical Assessment of Treatment 
 

Water Quality Monitoring 

The water quality monitoring plan for West Monponsett Pond will include sampling at a single location 
within  each  of  the  three  treatment  zones.    Sampling  collection will  occur  immediately  prior  to  each 
treatment and several days following each treatment.   In addition to the sample collection basic in situ 
testing will be performed throughout each alum application.   

Each pre and post‑treatment water quality sample will be analyzed for the following parameters. 

 pH 
 Alkalinity 
 Total Phosphorus 
 Dissolved Phosphorus 

 
The in situ testing that will be performed during treatment will include the following. 
 

 Secchi depth 
 Dissolved oxygen 
 pH 
 Alkalinity 

 
 

Measurement of Floc Deposition 

In order  to measure  the amount of  floc deposition occurring during  the  treatment,  five  floc‑collection 
devices will be installed prior to the treatment and will be situated in close proximity to the in situ mussel 
monitoring stations (Figure 1).   These devices will be designed to capture floc as it precipitates to the 
pond’s bottom.  Two graduated (in inches) floc‑collection devices will be installed on weighted pieces of 
plywood or similar material that will be placed on the substrate.  The depth of floc in each device will be 
measured by an underwater observer the day following treatment.  Images of the devices and floc will be 
recorded during each observation period.  

 

In an effort to observe flocculation as it occurs, an underwater video camera will be set up in a shallow 
treatment location where water clarity will allow visual observation.   

Schematic of Floc Collection Device 

 
 

 



REVISED Habitat Management Plan 2015 
West Basin of Monponsett Pond 

3/31/15  6   

Monitoring of State‑Listed Mussel Species 

Long‑term Mussel Monitoring Program: Pre‑ and Post‑Treatment Mussel Monitoring   

Since the submission of the original ‘Habitat Management Plan’ in May 2012, the pre‑treatment and one 
year following the initial 2013 alum treatment long‑term mussel monitoring event have been performed.  
Minor  modifications  to  the  proposed  long‑term mussel  monitoring  provided  in  the  original  ‘Habitat 
Management Plan’ were made by the NHESP‑approved biologist performing these surveys.  In order to 
maintain comparability with the five years post‑alum treatment long‑term mussel monitoring event, the 
modified survey methodology will be implemented at this time.  This methodology was provided to the 
NHESP in a report titled, “Monitoring the Effects of Low‑Dose Alum Treatment on Leptodea ochracea, L. 
nasuta, and Neurocordulia obsolete in the Western Basin of Monponsett Pond (Halifax, Massachusetts)” 
and the relevant excerpt is copied below.  Per a recent conversation with the NHESP, additional revisions 
to this methodology is indicated below in bold text. 

A third survey is planned for May 2018. The basic sampling unit [will be] a 1 x 1 meter (1m2) quadrat 
bounded by a frame, with two centerlines that [divide] the quadrat into four 0.5 x 0.5 meter sections. 
The  centerlines  facilitated  more  careful  searching  in  the  low‑visibility  environment.  Quadrat 
locations [will be] marked with underwater markers and recorded with GPS to enable the precise 
area of each to be resurveyed. Five quadrats [will be] established at 10 sites (50 quadrats total); the 
10 sites [will be] paired (one shallow, one deep) at five locations in the pond (Figure 1). The quadrats 
[will be] arranged in a consistent pattern at each site (Figure 2). For each quadrat, biologists [will] 
first [conduct] a visual and tactile search to count the number of mussels (all species) occurring at 
or near the surface. The biologists then [will excavate] and [sieve] sediment from within one‑fourth 
(0.25m2) of  the  quadrat  area  to  find  buried mussels.  Surface  counts  and buried  counts  [will  be] 
recorded for each species, and shell length and shell condition [will be] recorded for L. ochracea 
and L. nasuta. Once these two steps [are] completed, all mussels  [will be] placed back within the 
confines of the each quadrat. The following habitat information [will be] recorded for each quadrat: 
water depth, spatial extent of each substrate type, and percent cover of macrophytes. During the two 
post‑treatment surveys, biologists [will] also [count] and note shell condition of freshly dead shells 
in addition to the steps described above. 

Figure 1 & 2. Mussel  and Dragonfly monitoring  stations  (Figure 1)  and  quadrat  arrange  (Figure 2) 
derived  from  Biodrawversity’s  2014  report,  “Monitoring  the  Effects  of  Low‑Dose  Alum  Treatment 
Leptodea ochracea, Ligumia nasuta, and Neurocordulia obsolete in Monponsett Pond.”  
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In situ Mussel Monitoring: Behavioral Responses of Mussels to a Buffered Low‑Dose Alum Treatment 

The in situ monitoring program aims to investigate mussel behavioral responses of the two state‑listed 
species mussel species, L. ochracea and L. nasuta, to the modified low‑dose alum treatment approached 
proposed  in this document.    In situ monitoring will be carried out  in the  initial year (i.e., 2015) of  the 
modified low‑dose alum treatment and in the last year (2018) proposed under this habitat management 
plan.    In  these years,  in  situ monitoring will be  conducted during  the  first of  the  three 0.7 ppm alum 
treatment events, when water clarity is at its best in the West Basin of Monponsett Pond. 

A  total of  three  locations will be  selected  for  in  situ monitoring of  state‑listed mussel species.    In  situ 
monitoring will be performed within the long‑term monitoring stations (refer to map for Figure 1). In 
situ monitoring site locations will be selected based upon two criteria: 

 At depths >4 ft. deep to correspond with the treatment area 
 At locations with known presence of the two state‑listed mussel species 

 
Prior to treatment, the observer will visit the three in situ monitoring stations.  At this time, the observer 
will place a drilled, PVC 1‑m2 quadrat and place it over a mussel bed containing at least three individuals. 
Each mussel will be plucked, identified to the species‑level, measured, photographed, and returned to the 
substrate (not seeded).  A fluorescent, 15” marker flag with a unique identification number will be placed 
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near each mussel, and all mussels will be allowed to acclimate for five minutes.  Following the acclimation 
period,  mussel  behavior —  pumping  activity  (active  vs.  inactive),  valve  activity  (open  vs.  closed), 
positioning  (upright  vs.  dislodged),  foot  activity  (protracted  vs.  retracted) —  will  be  qualitatively 
measured for a 30 minute period.   This 30 minute time period will be  further divided  into 10 minute 
intervals assessing the mussel behavior of each of the 3 mussels (i.e., each mussel will be monitored for 
10 minutes).  This information will be necessary to establish a baseline for natural mussel activity in the 
absence of an alum treatment (i.e., control). Under optimal conditions, natural mussel activity is generally 
characterized by upright, prolonged active filtering interrupted by brief valve closures.  Observations will 
be recorded in a waterproof field notebook. 

It is anticipated that the modified alum treatment will require a full day to conducted treatment activities; 
therefore, performing in situ monitoring in the same day following treatment will not be possible.  As such, 
mussel behavior will be again assessed one and  three days  following  the  treatment activities.    In  situ 
mussel behavior monitoring will be perform utilizing the same methodology prior to treatment.  In the 
event  that  the  quadrat  has  moved,  the  closest  three  mussels  will  be  monitored  utilizing  the 
aforementioned in situ monitoring methods.  Additionally, freshly dead mussel shells in or within close 
proximity to the quadrat will be counted, identified to the species‑level, measured for shell length and 
erosion, photographed, and returned to the sediment. 

Monitoring of State‑Listed Dragonfly Species 

Long‑term Dragonfly Monitoring Program: Pre‑ and Post‑Treatment Dragonfly Monitoring  

As stated above, since the submission of the original ‘Habitat Management Plan’ in May 2012, the pre‑
treatment and one year following the initial 2013 alum treatment long‑term dragon‑fly monitoring event 
have been performed.  Minor modifications to the proposed long‑term mussel monitoring were made by 
the NHESP‑approved biologist performing these surveys.  In order to maintain comparability during the 
five years post long‑term mussel monitoring event scheduled for 2018, the modified survey methodology 
will  be  implemented  at  this  time.    This  methodology  was  provided  to  the  NHESP  in  a  report  titled, 
“Monitoring the Effects of Low‑Dose Alum Treatment on Leptodea ochracea, L. nasuta, and Neurocordulia 
obsolete in the Western Basin of Monponsett Pond (Halifax, Massachusetts)” and the relevant excerpt is 
copied below.  No additional revisions were requested during our recent conversations with the NHESP. 

Dragonfly surveys, focusing on N. obsoleta … [is scheduled to be completed in 2018]. Survey timing… 
[will]… accommodate weather conditions during the emergence period to ensure that surveys [are] 
conducted under the best possible conditions. Qualitative surveys of  larvae, exuviae, and tenerals 
[will be conducted] using a combination of aquatic D‑net sweeps in or near aquatic vegetation and 
other submerged structure, snorkeling in shallow water to hand‑pick larvae, and walking along the 
shoreline to look for exuviae and tenerals on the lakeshore (especially rocks, bridge abutments, and 
trees).  The  causeway between  the West  and East  basins  [will  be]  surveyed most  intensively,  but 
several other  locations  in West and East Monponsett Pond [will] also [be] assessed and surveyed 
(Figure 1[see above]).  Specimens  [will  be]  collected, preserved  in alcohol,  and  identified under a 
dissecting microscope. 

Monitoring of Fish and Wildlife Response to Treatment 

As in 2013, in situ in‑water and shoreline monitoring will investigate mortality of fish and other wildlife 
as a consequence of the buffered low‑dose alum treatment.  During the buffered low‑dose alum treatment, 
in situ in‑water and shoreline monitoring for fish and/or other wildlife mortalities will be conducted by 
three parties: a treatment team and a survey team.  In situ in‑water and shoreline monitoring will proceed 
as follows: 
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 Treatment team  

 Licensed applicator and assistant(s) will actively monitor the immediate treatment area 
for fish and/or wildlife mortality during application 

 Survey team 

 Hourly follow‑up inspections of the treatment areas will be conducted in conjunction with 
water quality testing and floc measurements 

 Quick (in‑boat) visual  inspection of pond’s perimeter for fish and/or wildlife mortality 
following daily treatment activities 

Any deceased fish and/or wildlife encountered during in situ  in‑water monitoring will be documented.  
Documentation will include: written observations regarding the counts (by species), time observed, and 
photographs  of  each  specimen.   All  information pertaining  to  a  fish  and/or wildlife  kill  event will  be 
immediately provided to the Division of Fisheries and Wildlife—Southeast (DFW‑SE).  



 

 

      

Appendix B 
 

Treatment Monitoring Program at the West Basin of Monponsett 
Pond Raw Data (Table 1‐4) 

 
 

 
 
 



      
 

 

 

Table 1.  Pre‐ and post‐treatment baseline water quality sampling results 

Date  Treatment and Timing  Site ID  pH  TP (ppb)  DP (ppb)  TAlk (mg/L)  Turbidity (NTU) 

6/2/15  1st ‐ Pre 
A  7.0  44  27  7.2  X 
B  7.0  37  19  3.6  X 
C  7.0  57  29  6.2  X 

6/5/15  1st – 3‐day post 
A  7.5  33  21  ND  X 
B  7.5  32  18  ND  X 
C  7.5  31  15  8.2  X 

6/10/15  1st – 1‐week post 
A  7.8  39  X  8.8  4 
B  7.6  37  X  8.2  4 
C  7.4  38  X  8.2  3.7 

6/30/15  2nd – Pre 
A  7.0  26  ND  7.7  X 
B  7.3  27  ND  8.8  X 
C  7.0  27  ND  9.3  X 

7/3/15  2nd – 3‐day post 
A  6.2  28  ND  8.8  X 
B  6.4  22  ND  8.8  X 
C  6.6  31  ND  9.3  X 

7/13/15  2nd – 1‐week post 
A  8.1  16  ND  8.8  5 
B  7.9  31  10  8.8  5.6 
C  7.6  19  ND  8.8  6.2 

7/23/15  3rd ‐ Pre 
A  7.0  20  ND  8.2  X 
B  7.5  11  ND  9.3  X 
C  7.5  16  ND  9.3  X 

7/27/15  3rd – 3‐day post 
A  7.5  23  ND  9.3  X 
B  7.0  27  ND  8.2  X 
C  7.3  27  ND  9.3  X 

 
 



      
 

 

 

Table 2.  Pre‐ and post‐treatment additional water quality sampling results 
Date  Treatment and Timing  Site ID  Depth  T (°C)  DO (mg/L)  DO (% saturation)  Secchi (ft) 

6/2/15  1st ‐ Pre 

A  Near Surface  17.7  8.02  84.2  4 
B  Near Surface  18.8  8.06  86.5  4 

C 

Near Surface  18.4  8.14  86.7 

3.5 

3 feet  18.4  8.14  86.7 
4 feet  18.4  8.14  86.6 
5 feet  18.4  8.13  86.6 
6 feet  18.3  8.14  86.6 
7 feet  18.3  8.15  86.6 
8 feet  18.3  8.16  86.1 
9 feet   18.3  8.17  86.8 
10 feet  18.3  8.18  86.9 

6/3/15  1st – 1‐day post 

A  Near Surface  17.8  8.82  92.9  4 
B  Near Surface  17.3  8.88  98.6  5 

C 

Near Surface  17.8  8.82  92.9 

4 

3 feet  17.7  8.84  92.7 
4 feet  17.7  8.82  92.6 
5 feet  17.7  8.81  92.4 
6 feet  17.7  8.79  92.2 
7 feet  17.6  8.76  91.7 
8 feet  17.6  8.71  91.2 
9 feet   17.5  8.57  88.9 
10 feet  17.5  8.38  87.6 

6/5/15  1st – 3‐day post 

A  Near Surface  20.6  9.63  107.1  4.5 
B  Near Surface  20.1  9.65  106  4.5 

C 

Near Surface  19.2  9.68  104.8 

4.5 

3 feet  19  9.67  104.3 
4 feet  18.8  9.67  103.8 
5 feet  18.6  9.67  103.4 
6 feet  18.2  9.63  102.2 
7 feet  18.2  9.47  100.2 
8 feet  17.9  9.41  99.6 
9 feet   17.7  8.50  89.2 
10 feet  17.8  8.52  89.3 

6/30/15  2nd – Pre 

A  Near Surface  22.2  7.95  91.3  4 
B  Near Surface  22.1  7.60  87.3  3.75 

C 

Near Surface  22.7  7.40  85.5 

3.5 

2 feet  22.4  7.40  85.5 
3 feet  22.1  7.33  84.7 
4 feet  21.9  7.20  81.9 
5 feet  21.8  6.96  79.3 
6 feet  21.8  6.81  77.6 
7 feet  21.8  6.63  75.4 
8 feet  21.8  6.32  72 



      
 

 

 

Date  Treatment and Timing  Site ID  Depth  T (°C)  DO (mg/L)  DO (% saturation)  Secchi (ft) 

9 feet   21.8  6.95  68.8 
10 feet  21.8  5.65  64.1 

7/1/15  2nd – 1‐day post  C 

Near Surface  23.1  7.57  88.4 

3.5 

4 feet  23.1  7.54  88.1 
5 feet  23.1  7.57  88.6 
6 feet  23  7.61  88.7 
7 feet  23  7.58  88.3 
8 feet  23  7.57  88.2 
9 feet   23  7.51  87.5 
10 feet  22.9  7.43  85.7 
11 feet  22.2  7.74  55.1 

7/24/15  3rd – 1‐day post  C 

Near Surface  27.2  8.39  105.7 

3 

3 feet  27.2  8.36  105.3 
4 feet  27.2  8.35  105.2 
5 feet  27.1  8.35  105 
6 feet  27.1  8.32  104.6 
7 feet  27.1  8.30  104.5 
8 feet  27.1  8.30  104.4 
9 feet   27  8.14  102.5 
10 feet  26.3  6.20  76.7 

7/27/15  3rd – 3‐day post 

A  Near Surface  X  X  X  3 
B  Near Surface  25.1  8.15  98.7  3 

C 

Near Surface  25.2  8.01  97.2 

3 

3 feet  25.1  7.98  96.7 
4 feet  25  7.92  95.9 
5 feet  25  7.9  95.6 
6 feet  25  7.87  95.2 
7 feet  25  7.83  94.8 
8 feet  25  7.79  94.1 
9 feet   24.9  7.72  93.4 
10 feet  24.8  6.94  83.6 

 
 



      
 

 

 

Table 3.  In situ flocculation measurement data 
Date  Treatment and Timing  Mussel Monitoring Station  Floc Deposition (in) 

6/4/15  1st – 1‐day post 

1B  0.150 
2B  0.057 
3B  0.117 
4B  0.150 
5B  0.233 

7/1/15  2nd – 1‐day post 

1B  0.083 
2B  0.067 
3B  0.027 
4B  0.167 
5B  0.127 

7/23/15  3rd – 1‐day post 

1B  0.05 
2B  0.04 
3B  0.06 
4B  0.04 
5B  0.10 

*Note: Devices were installed from the surface (rather than in‐water) due to unsafe cyanobacteria 
levels. Additional complications offer an explanation  for  the decreased  floc accumulation during 
the third alum application event. 

 
 



      
 

 

 

Table 4.  Summary of mussel monitoring observations 

Site ID 
Mussel Density* 

(m‐2) 

General Mussel Observations 

Pre  1‐Day Post***  4‐Day Post*** 

1B  High 
(9 – 15 mussels m‐2) 

Mussels deeply to 
partially burrowed 
(~25‐50% 
exposed), upright, 
and actively 
filtering with 
intermittent, brief 
aperture closures 

Majority of mussels deeply 
to partially burrowed (~25‐
50% exposed), upright, and 
actively filtering with 
intermittent, brief aperture 
closures; 3 mussels 
dislodged** 

Mussels partially burrowed 
(~50% exposed), upright, 
and actively filtering; 2 
mussels dislodged** 

2B  Medium 
(4 – 8 mussels m‐2) 

Mussels partially 
burrowed (50% 
exposed), upright, 
actively filtering 
with intermittent, 
brief aperture 
closures 

 
Majority of mussels deeply 
to partially burrowed (~25 ‐ 
50% exposed), upright, 
actively filtering with 
intermittent, brief aperture 
closures; 2 mussels 
dislodged** 
 

Mussels deeply to partially 
burrowed (~25 ‐ 50% 
exposed), upright, actively 
filtering with intermittent, 
brief aperture closures; 1 
mussels dislodged** 

4B  Low 
(1 – 3 mussels m‐2) 

Mussels deeply 
burrowed (~25% 
exposed), upright, 
and actively 
filtering 

1 mussel partially burrowed 
(50% exposed) upright, 
active filtering; 1 mussel 
dislodged** 

1 mussel deeply burrowed 
(25% exposed) upright, 
actively filtering with 
several brief aperture 
closures; 1 mussel partially 
burrowed (50% exposed), 
upright, actively filtering 

* Repeated movement of the boat from wave/wind action (despite securely anchoring and tying off to the shore) likely resulted 
in  monitoring  both  within  and  immediately  outside  the  1‐m2  area.  Therefore,  precise  density  counts  were  not  possible. 
Alternatively, each site was assigned a density category based on the approximated mussel abundance within the 1‐m2. 

** Dislodged mussels were likely caused by collision with the stability rod during monitoring. 

*** No freshly spent mussels were noted during the 1‐day and 4‐day post short‐term mussel monitoring. 
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