
ENGINEERING REPORT PHASE 

CONTRACT FOR PROFESSIONAL SERVICES FOR WATERSHED BASED PLANNING 

Rev. November 2022 

TOWN OF SUTTON, NEW HAMPSHIRE 

 

This AGREEMENT was made and entered into at Merrimack County, New Hampshire on this March 7, 2025 by and 

between Town of Sutton, hereinafter called the OWNER, and FB Environmental Associates, hereinafter called the 

CONSULTANT. 

 

WITNESSETH: 

WHEREAS, the OWNER intends to develop a watershed based plan for Kezar Lake hereinafter called the 

PROJECT, and  

WHEREAS, professional consulting services will be required for watershed based planning and related services, 

and  

WHEREAS, such services are of a distinct professional nature, 

NOW THEREFORE, in consideration of these premises and of the mutual covenants herein set forth, the OWNER 

hereby employs the CONSULTANT to furnish the following services in connection with the proposed 

PROJECT; and it is agreed by and between the OWNER and the CONSULTANT as follows: 

I.              SERVICES TO BE PERFORMED BY THE CONSULTANT 

A. The CONSULTANT agrees to produce a complete and definitive Watershed Based Plan for Kezar Lake to meet current 
EPA and NHDES guidelines for a nine-element watershed based plan. The CONSULTANT will furnish one electronic 
copy of the plan and any supporting materials to the OWNER and the NHDES. Refer to Exhibit A for a detailed Scope 
of Work that includes task descriptions, deliverables, and project schedule.  

II. THE OWNER'S RESPONSIBILITIES 

A. Assist the CONSULTANT by placing at their disposal all available information pertinent to the PROJECT, including 
previous reports and other data relative to the reports. 

B. Make provisions for the CONSULTANT to enter upon public and private lands, municipal facilities, and industrial 
establishments as required to perform work under this AGREEMENT. 

C.  Schedule and publicize any and all public meetings or steering committee meetings related to the project. 

III. TIME OF COMPLETION 

A. The CONSULTANT agrees that they will submit to NHDES and the OWNER the completed report by December 31, 2026 
following the acceptance of the contract by the OWNER. 

IV. COMPENSATION TO BE PAID THE CONSULTANT 

A. Method of Payment and Amount of Fee 

1. Payment to the CONSULTANT, for services rendered, shall be according to the following schedule: 

a. Monthly billing based on hours and rates by labor category with markup and incidental expenses in 
accordance with the fee schedule of this AGREEMENT. FBE will submit to the Town the NHDES paperwork 
with each invoice. 

2. The OWNER agrees to pay and the CONSULTANT agrees to accept for all services under this AGREEMENT, a fee 
not to exceed One Hundred Thousand Dollars ($100,000), and the CONSULTANT agrees that the work proposed 
is sufficient to satisfactorily complete the study and that the monies to be paid are adequate. The fee schedule 
with labor category, hours, hourly rate, markup, incidental expenses, and fees for special services, shall be the 
basis for billing for consulting services. 
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a. The CONSULTANT agrees that prior to submitting the report to NHDES for formal approval they shall make 
revisions in the report as recommended by NHDES and agreed to by the CONSULTANT without additional 
compensation.  

V. ADDITIONAL COVENANTS 

A. The CONSULTANT agrees to assign in active charge of this PROJECT for the life of the contract a Project CONSULTANT 
who is a permanent employee of the CONSULTANT. The Project CONSULTANT shall be1 

Forrest Bell, Owner/CEO FB Environmental Associates 

 

B. The CONSULTANT agrees to be solely responsible for all bills or claims for payment for services rendered by others 
and for all services and materials employed in their work, and to indemnify and save harmless the OWNER, and all of 
the OWNER'S officers, agents and employees against all suits, claims or liability of every name and nature arising out 
of or in consequence of the negligent acts or failures to act of the CONSULTANT or others employed by them in the 
performance of the work covered by this AGREEMENT. 

C. The CONSULTANT further agrees to procure and maintain at their expense such workmen's compensation insurance 
as is required by the statutes and public liability insurance in amounts adequate to provide reasonable protection 
from claims for bodily injury, death or property damage which may result from their performance and the 
performance of their employees under this AGREEMENT. 

D. All documents, including original drawings, design calculations, work sheets, field notes, estimates, and other data 
shall remain the property of the OWNER and shall be transmitted to the OWNER in clean and orderly condition on 
demand; however, these may be left in the possession of the CONSULTANT at the OWNER'S discretion. 

E. The CONSULTANT shall not sublet, assign, or transfer any part of the CONSULTANT'S services or obligations under this 
AGREEMENT without the prior approval and written consent of the OWNER and NHDES, and the contract shall be 
binding upon and inure to the benefit of the parties, their successors, and assigns. 

 
  

 
1 See resume in CONSULTANT response to the RFQ describing the candidate's qualifications for the assignment. 
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IN WITNESS WHEREOF, the parties hereto have affixed their hand and seals at Merrimack County, New Hampshire, the 
day, month, and year first above written. 

CONSULTANT: 

FB Environmental Associates 

By: ___________________________________  Date: ___________ 
(Authorized Representative2)  

OWNER: 

Town of Sutton 

By: ___________________________________  Date: ___________ 
(Authorized Representative2) 

By: ___________________________________  Date: ___________ 
(Authorized Representative2) 

By: ___________________________________  Date: ___________ 
(Authorized Representative2) 

APPROVED:3  

DEPARTMENT OF ENVIRONMENTAL SERVICES: Water Division 

By: ___________________________________  Date: ___________ 
(Authorized Representative2) 

Approved as to form: 

___________________________________ 
Town Counsel 

At a meeting of the Partners/Directors of FB Environmental Associates, held on 3/7/2025 at which all the 
Partners/Directors were present, except __________________________________________________, it was 

VOTES: That all contracts may be signed by any one of the following: Forrest Bell, Owner/CEO 

A true copy  

Attest: Laura Diemer 

Place of Business: Portland, ME 04101 

Date of this Contract: 3/7/2025 

I hereby certify that I am the Clerk of FB Environmental Associates, that Forrest Bell is the duly elected Owner/CEO, and 
that the above vote has not been amended or rescinded and remains in full force and effect as of this date. 

Clerk ______________________________

 
2 Signatures should be supported by appropriate document. 
3 It is agreed that as an act in furtherance of its statutory authority to approve engineering agreements for treatment works, the DIVISION's approval does not impose 

any contractual obligation or liability on the State of New Hampshire, the Department of Environmental Services or the Division. 
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Cost or Price Summary Format for Sub-agreements Under NH SAG and SRF 

Part I: General 

Grantee/Loanee Name:   Town of Sutton     Grant/Loan #: CS-330172-02 

Contractor/Subcontractor Name:    Proposal Date: 11/12/2024 

Contractor: FB Environmental Associates (FBE),        
Subcontractor: Horsley Witten Group (HW)         

Contractor/Subcontractor Address:                 Services Furnished: Watershed planning and monitoring 

Contractor: 97A Exchange St., Ste. 305 Portland ME 4101  
    

Subcontractor: 90 Route 6A, Unit 1  Sandwich MA 2563  
    

Street name and number City/Town State ZIP         

Part II: Cost Summary 

Direct Labor (Specify labor categories)             
Total 

Hours  

Hourly 
Rate 

(2025) 

Hourly 
Rate 

(2026) 

Estimated (Est.) 
Cost (2025-
2026) 

Totals  

Owner/CEO             9 $182 $189 $1,680  $1,680  

Senior Project Manager              63 $155 $161 $9,921  $9,921  

Service Line Lead             2 $125 $130 $260  $260  

Project Manager             288 $116 $121 $34,148  $34,148  

Project Scientist II             258 $93 $96 $24,423  $24,423  

Project Scientist I             25 $82 $85 $2,050  $2,050  

Administrative Manager             13 $125 $130 $1,660  $1,660  

Direct Labor Total (FBE)       $74,142  

Indirect Costs (Specify indirect cost pools.) Rate X Base = Est. Cost Totals 

FBE hourly rates include all FBE indirect costs. NA NA NA NA 

Indirect Costs Total       NA 

Travel Costs     Est. Cost Totals 

FBE Travel (833 miles at $0.70/mi)     583 583 

Travel Costs Total       583 

Equipment Materials, Supplies (Specify categories.) Qty. Cost Est. Cost Totals 

NA       NA 

Equipment Subtotal       NA 
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Subcontracts     Est. Cost Totals 

Horsley Witten Group – engineering lead (includes direct labor and $560 for travel, and $90 
for GIS online data hosting) 

      $25,275 

Subcontractors Subtotal       $25,275  

Other (Specify categories.)     Est. Cost Totals 

NA         

Other Subtotal       NA 

Other Costs Total (Indirect, Travel, Equipment, Subcontractors)       $25,858  

Total Estimated Cost       $100,000  

Profit         

Total Price       $100,000  

Part III: Price Summary 

                    Market Price(s) 
Proposed 
Price 

                          NA 

                    NA       

Part IV: Direct Labor by Category 

14. Insert the appropriate work category in the table below. Work categories would include but not be limited to those categories shown in the Contract 
Documents such as design, survey, subsurface, cadastral, O&M Manual, administration, inspection, record drawings, start-up, special services etc. 

Work Category FBE Obj 1 
Obj 

2 
Obj 

3 
Obj 

4 
Obj 

5 
Obj 

6 
Obj 7 

Total 
Hours 

Hourly 
Rate 
(2025) 

Hourly Rate 
(2026) 

Cost 

Owner/CEO 9 0 0 0 0 0 0 9 $182 $189 $1,680 

Senior Project Manager  12 0 21 0 14 2 14 63 $155 $161 $9,921 

Service Line Lead       2       2 $125 $130 $260 

Project Manager 46 9 21 64 32 14 102 288 $116 $121 $34,148 

Project Scientist II 7   41 30 62 0 118 258 $93 $96 $24,423 

Project Scientist I   18 7         25 $82 $85 $2,050 

Administrative Manager 13             13 $125 $130 $1,660 

Total Direct Labor Costs:                      $74,142 
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EXHIBIT A: SCOPE OF WORK 

 

Vision Statement 

By developing a nine-element watershed based plan for Kezar Lake in Sutton, NH, the community will have a roadmap to 
successful restoration of Kezar Lake. Successful restoration will allow lake users, including but not limited to the Town of 
Sutton and its residents, the Kezar Lake Protective Association (KLPA), and the public, to enjoy the recreational and 
aesthetic benefits of a clean and clear waterbody in full support of its designated uses according to state water quality 
standards. The community will also better understand the connection between land use and water quality and the impacts 
of individual actions in the watershed.  

 

Scope of Work 

FB Environmental Associates (FBE) has prepared the following scope of work to develop a watershed based plan (WBP) 
for Kezar Lake in Sutton, NH. The following Scope of Work has been organized into Objectives, and tasks re-numbered 
from the original project proposal to follow the proposed flowchart and order of task occurrence for this project. 

 

OBJECTIVE 1: PROJECT MANAGEMENT, MEETINGS, AND ADMINISTRATION 

Task 1.1: Project Management, Meetings, and Administration 

Deliverables: Contract, meeting agendas and minutes, project completion. 

FBE will provide via email monthly progress updates to the steering committee and participate in virtual project check-in 
meetings as necessary to monitor project progress, which will include at a minimum a project kick-off and wrap-up 
meeting with the steering committee. This scope assumes KLPA and/or the Town of Sutton will arrange in-person meeting 
logistics (e.g., selecting the meeting date/time, and securing an accessible meeting room with audio-visual equipment), 
and be responsible for notifying the public of each public meeting. See Table 1 for a list of all meetings. FBE will provide 
meeting agendas and minutes for those listed in Table 1.  

During the in-person project kick-off meeting, FBE will take detailed notes about issues raised during the meeting and 
thoughtfully incorporate those issues into subsequent work products and ultimately the plan. At the kick-off meeting, FBE 
will introduce the watershed planning process and what the committee and public attendees can expect through the 
planning process and beyond (e.g., implementation). FBE will also focus on how stakeholders can be involved in the 
planning process. The meeting will allow stakeholders to ask questions and express their concerns and to give project 
partners an opportunity to discuss project tasks, coordinate fieldwork, review project documents, discuss water quality, 
and ensure community voices are heard. 

Project management includes invoicing and internal administration, project scheduling, project communication, and 
tracking to ensure the project occurs on time and within budget.  

Task 1.2: Preparation of Site-Specific Project Plan (SSPP) 

Deliverables: Draft and Final SSPP. 

FBE will develop an SSPP for the development of the Kezar Lake WBP. Following the NHDES Nonpoint Source Management 
Program Quality Assurance Program Plan, EPA RFA #20097 (dated August 2021), FBE will document methods for water 
quality or other data collection, quality control, and analysis, field survey techniques, determination and justification of 
the water quality goals, and pollutant load modeling (including estimates for current and future sources and loads and 
best management practice (BMP) load reductions). FBE has developed SSPPs for several New Hampshire watershed 
planning projects. FBE in collaboration with the Town of Sutton and KLPA will provide a draft SSPP to NHDES for revisions. 

Katherine.E.Zink
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FBE will then incorporate any edits needed before submitting to the Town and NHDES for signature of the final SSPP. FBE 
will use an approved SSPP from a similar watershed planning and monitoring project as a starting template to allow for 
efficient SSPP development and approval so that the project can move forward quickly.  

 

OBJECTIVE 2: COMMUNITY EDUCATION AND OUTREACH 

Task 2.1: Community Education and Outreach 

Deliverables: Educational Material Assistance 

FBE will collaborate with the Steering Committee to create educational materials during the plan’s development. This may 
include the Town creating blog or web page posts at regularly scheduled intervals or based on task completion, and 
notifications of meetings on the Town and KLPA webpages. Incorporating social media platforms such as Facebook can 
help reach a broader audience. FBE will provide language and examples of educational material to the Steering Committee. 
Examples may include educational materials created by NHDES, NHSoak, NH Lakes, USEPA, and others. Education material 
can include digital fliers and electronic brochures, infographics, information kiosks at water access points, and more. This 
approach will be tailored to the Kezar Lake watershed community. FBE can assist the Steering Committee with developing 
an approach for community events attended by guest speakers regarding dirt road maintenance, a septic system 
maintenance workshop, shorefront living and BMPs workshop, native plants and gardening workshop, volunteer water 
quality monitoring show-and-tell to recruit additional volunteers, etc.  

 

OBJECTIVE 3: REVIEW EXISTING DATA, WATER QUALITY MONITORING, AND ASSIMILATIVE CAPACITY FOR TOTAL 
PHOSPHORUS (TP) AND CHLORIDE   

Deliverables: Draft and Final Water Quality Technical Memorandum, Summary Water Quality Presentation.  

Task 3.1: Water Quality and Assimilative Capacity Analysis 

FBE will compile and review all available information relevant to water quality, including documents made available in the 
RFQ, with a focus on TP, chlorophyll-a, Secchi disk transparency, dissolved oxygen/temperature profiles, chloride, and 
conductivity. FBE will start by downloading files available through the NH Lakes Mapper, such as the trophic survey reports, 
VLAP reports, bathymetry data through the NHFGD or NHDES, etc. Water quality data will be obtained through the NHDES 
EMD, which should include VLAP data and data from the 2020 and 2023 Watershed Report Cards. Only validated data 
(that has undergone quality control through NHDES) will be included in the analysis to determine the assimilative capacity 
for Kezar Lake. Any other water quality data (outside of NHDES EMD) provided by stakeholder groups are assumed to be 
in a standard format for quality control review and will be quality controlled based on objectives and criteria described in 
the SSPP. A data gap analysis will follow the water quality review to identify what additional water quality data are needed 
to complete an assimilative capacity analysis and develop a successful WBP. 

Water quality data will be summarized for historical and current median values according to methods described in the 
State of New Hampshire 2020/2022 Section 305(b) and 303(d) Consolidated Assessment and Listing Methodology (dates 
February 18th, 2022). Data are truncated to between May 24 and September 15, duplicates are averaged, data are 
extracted separately for epilimnion and hypolimnion, and data are split between historical and recent (previous 10 years) 
for summary analysis. Median total phosphorus for recent (2015-2024), seasonal (May 24-September 15), epilimnetic 
samples will represent the Existing Median Water Quality applied to the NHDES Assimilative Capacity Analysis).  

The assimilative capacity analysis, including calculations for total assimilative capacity, reserve assimilative capacity, and 
remaining assimilative capacity, will be conducted by FBE for total phosphorus, chlorophyll-a, and chloride in accordance 
with the State of New Hampshire 2020/2022 Section 305(b) and 303(d) Consolidated Assessment and Listing Methodology 
(dated February 18, 2022). For New Hampshire waters, water quality criteria used in assimilative capacity analyses for 
total phosphorus and chlorophyll-a are based on a waterbody’s trophic class. The trophic class for Kezar Lake is 
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mesotrophic. Results from the assimilative capacity analysis for both chlorophyll-a and total phosphorus are applied to a 
decision matrix. An explanation of resulting dissolved oxygen concentrations as they relate to chlorophyll-a and TP will be 
included in the memorandum. The assimilative capacity results for chlorophyll-a will dictate the assessment if both 
chlorophyll-a and TP data are available, and the results differ. Results from the assimilative capacity analysis will help 
establish the water quality goals, and the pollutant load reductions needed to meet the reserve assimilative capacity for 
an mesotrophic waterbody such as Kezar Lake. If more than 10 years of data are available for a subwatershed, trends in 
water quality will be analyzed using the Mann-Kendall non-parametric test (rkt, R statistical program; Marchetto, 2015). 
FBE will produce a draft water quality technical memorandum for the Steering Committee.  

FBE will also create a water quality presentation for the public and/or Steering Committee. A representative from the 
Steering Committee will be responsible for publicizing this virtual event if needed. FBE will provide a review of the water 
quality analysis and next steps for the development of the WBP for Kezar Lake.  

Task 3.2: Additional Data 

Other additional data needs will include information on municipal, commercial (e.g., golf courses if applicable), and 
residential practices maintaining playing fields, turf grass, and lawns; municipal and commercial housekeeping practices 
regarding road maintenance, street sweeping, leaf dispersal, salt storage, salt application, etc.; any known septic 
system/cesspool or sewer (if applicable) concerns via the code enforcer or health inspector; evaluation of agricultural 
practices through NRCS or the local county conservation district (if applicable); pet waste hotspots; waterfowl hotspots; 
and erosion hotspots.  

 

OBJECTIVE 4: DETERMINE BEST MANAGEMENT PRACTICES (BMPs) TO MEET WATER QUALITY GOALS AND FUTURE 
WATERSHED CONDITIONS 

Deliverables:  

✓ Interactive public meeting for Watershed Assessment and Shoreline Survey preparation (Task 4.1) 

✓ Watershed Assessments and Shoreline Survey field reconnaissance (Tasks 4.1 and 4.2) 

✓ Draft Watershed Assessment Technical memorandum (with BMP Sites prioritized and pollutant load reductions) and 

an interactive online map of BMP sites and Strategies (Task 4.1) 

✓ A virtual public presentation and prioritization workshop for the Steering Committee and key stakeholders with an 

open invitation to the public to 1) prioritize the identified BMP sites and strategies, and 2) to select which BMP site(s) 

will receive conceptual designs (Task 4.3) 

✓ Final Watershed Assessment Technical memorandum (with BMP sites prioritized and pollutant load reductions) (Task 

4.3) 

✓ Preliminary Site Assessment and Conceptual Design Report for the selected BMP Site(s) (Task 4.4) 

Task 4.1: Watershed Assessment and Pollutant Load Calculations 

FBE and HW will host an in-person (with virtual attendance by HW) meeting to solicit input from the Steering Committee 
and community members about pollutant hotspots and potential mitigation opportunities. HW and FBE will integrate this 
local knowledge with desktop mapping analyses to plan field reconnaissance targeting areas of erosion, inadequate 
buffers, large impervious surfaces, water access points, and other pollutant sources and mitigation opportunities.  

Following the public meeting, HW and FBE personnel will complete field reconnaissance with a four-person crew for one 
field day to document locations where management efforts could potentially improve water quality conditions in the 
watershed. HW and FBE will be joined by a select group of community representatives and/or members of the Steering 
Committee. HW and FBE will assess public property, public roads, and public waterfront access points. 

Field assessments will be completed using handheld tablet computers with GPS and GIS software for data collection and 
photography to document the location and existing conditions of specific sites. As part of the field work, HW and FBE will 
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note the location (based on GIS coordinates) and the extent of the problem area, make initial recommendations, rate the 
severity of the problem and if it is directly affecting the lake or a tributary, document any observed site constraints for 
implementing management measures, and record any other relevant field observations. These data will then be 
downloaded into field data sheets that present the descriptions, GPS coordinates, and photographs for each site.  

Following field work , HW will estimate pollutant load reduction (e.g., phosphorus, nitrogen, and sediment) and planning-
level costs for sites with recommended erosion stabilization, buffer restoration, or stormwater treatment practices. HW 
will prepare a summary table (i.e., BMP Matrix) presenting site characteristics, recommendations, planning-level pollutant 
load reduction and cost estimates, and an initial prioritization ranking based on costs and environmental benefits.  

HW and FBE will prepare a draft Watershed Assessment Technical Memorandum and an interactive online map (viewable 
by project partners) that summarize the issues, mitigation opportunities, and BMP sites identified in the Watershed 
Assessment. The memorandum will include a map figure of watershed survey points, a draft BMP Matrix, and field data 
sheets. The BMP Matrix will also be provided to the Steering Committee as an excel spreadsheet.  

Task 4.2: Shoreline Survey 

FBE, in coordination with volunteers and the Steering Committee, will complete a shoreline survey of Kezar Lake. Using a 
simple scoring method, the shoreline survey will highlight shoreline properties around the lake that exhibit significant 
erosion. This method of shoreline survey is a rapid technique to assess the overall condition of properties within the 
shoreland zone and prioritize properties for technical assistance or outreach. Technical assistance visits and BMP 
recommendations will be needed for individual shoreline properties. The condition of the shoreline of each parcel will be 
assessed using a scoring system that evaluates vegetated buffer, bare soil, extent of shoreline erosion, distance of 
structures to the lake, and slope. The summation of these five metrics generates an overall shoreline disturbance score 
for each parcel, with high scores indicating poor shoreline conditions. FBE will include the methods and results in an 
appendix to the Watershed Assessment Technical memorandum titled the Shoreline Survey Results. Results will include 
parcel scores and estimated pollutant load reductions for Kezar Lake. Individual property photos will not be published in 
the Technical Memorandum, homeowner they can be provided upon request to the Steering Committee.   

Task 4.3: Committee Feedback and BMP Prioritization 

FBE and HW will host a virtual meeting with the Steering Committee, key stakeholders, and the public to:  

1. Present the results of the watershed assessment and shoreline survey, 
2. Discuss the preliminary prioritization of the identified BMP sites,  
3. Gather feedback to determine the final site ranking and prioritization of structural BMPs,  
4. Select site(s) to carry forward to conceptual design. 

FBE and HW will work closely with the Steering Committee and participants at this follow-up meeting to finalize the 
prioritization of BMPs. Prioritization may be based on estimated cost range, qualitative assessments of potential water 
quality benefits, owner willingness, ease of implementation, and other criteria as defined by the meeting’s participants. 
The draft Technical Memorandum will be shared with the Steering Committee and key stakeholders prior to the public 
meeting. Following the meeting, FBE and HW will prepare a final Watershed Assessment Technical Memorandum that 
addresses comments on the draft Memorandum and integrates the updated prioritization matrix.  

Task 4.4: BMP Conceptual Design 

HW will prepare conceptual (10%) designs and a conceptual design report for BMPs at one to three sites, as selected by 
the Steering Committee under Task 4.3. The number of conceptual design sites will depend on the number, scale, and 
complexity of recommended BMPs at each site. The conceptual design report will include descriptions of existing and 
proposed conditions, sketch plans illustrating the proposed BMPs, example images, planning-level estimates of 
construction costs and pollutant load reductions, anticipated permitting needs, and a description of typical operation and 
maintenance practices. 
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HW will re-visit the conceptual design site(s) with a two-person crew for a half field day to collect additional photos and 
measurements necessary to produce the conceptual design report. This scope assumes that HW will not conduct 
topographic survey, soil evaluations, or wetland assessment as part of the conceptual designs. 

HW will work collaboratively with the landowners (municipalities, business owners, neighborhood or road associations, 
etc.) to select and design BMPs that will reduce phosphorus and sediment loads to Kezar Lake. For each site, HW will 
create a basemap using publicly available GIS data (topography, NRCS soil classification, wetland resource areas, parcel 
boundaries, drainage infrastructure, etc.), supplemented by as-builts and other site data provided by the Town or 
landowner (if available). As part of the conceptual designs, HW will provide planning-level estimates of pollutant load 
reductions, capital costs, and life-cycle costs for each site.  HW will provide the draft Conceptual Design Report to NHDES 
and the Steering Committee for review and will address comments in a final Conceptual Design Report. 

FBE will provide support by reviewing and commenting on HW deliverables, facilitating meetings, and providing guidance 
on permitting requirements. 

 

OBJECTIVE 5: POLLUTANT LOAD MODELING SCENARIOS 

Deliverables: Draft and Final Pollutant Loading Technical Memorandum and final LLRM Spreadsheets.  The results of the 
LLRM will be presented in a meeting associated with Task 6.1. 

Task 5.1: Lake Load Response Model (LLRM) 

FBE will use a pollutant loading analysis model that links watershed loading conditions with in-lake total phosphorus,  
chlorophyll-a, and chloride concentrations to predict current water quality in Kezar Lake. An Excel-based model known as 
the LLRM, will be used to develop an annual water and phosphorus loading budget for the watershed. Chloride will be 
modeled within the LLRM as well using the mass balance approach. FBE will research peer-reviewed studies and other 
published documents for export coefficients of chloride from different types of land uses (forests, development, roads, 
highways, etc.), to integrate modeling chloride into the LLRM. It is important to recognize limitations to any model, and 
FBE will outline these limitations to assist the Town of Sutton and KLPA in interpreting model results and developing well-
informed management decisions. 

FBE will complete a desktop aerial imagery analysis to update the land use to reflect the most recent aerial imagery (2023-
2024). Any areas with questionable land uses or drainage directions will be checked in person. Other watershed pollutant 
sources will be identified such as permitted discharges or historic land uses or dump sites, as these sources may be input 
to the model as point sources or may require adjustment of certain land use coefficients to better reflect local conditions. 
FBE will collect information on the age and usage (seasonal or year-round, number of occupants on average per year) of 
septic systems within 300 feet of the lake. We will use this information to estimate the phosphorus load coming from 
septic systems in the model.  

Once the LLRM model is calibrated for current conditions, we can then manipulate land use and other factor loadings to 
estimate historical and future pollutant loading. These adjustments to model input allow exploration of a variety of 
scenarios. These include phosphorus load prior to human development and phosphorus load under full buildout of the 
watershed under current zoning restrictions. These results will be used to help identify which areas of the watershed have 
the greatest pollutant loading currently or potentially in the future, and thus which areas should be targeted for 
management actions.  

The LLRM model accounts for the possible contribution of internal phosphorus loading to the lake. There are several 
independent approaches to calculating the internal phosphorus load, which will be limited by available water quality data. 
FBE will employ several approaches (as the data allow) as reasonability checks. Approaches could include estimation from 
hypolimnetic accumulation of phosphorus and estimation from literature-derived sediment release rates, and/or from 
data derived from sediment sampling analyses. The LLRM model also provides estimations of in-lake chlorophyll-a 
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concentration and Secchi disk transparency (SDT). The results of the watershed and in-lake LLRM modeling for annual 
pollutant source load and probability of algal blooms will be submitted in a Pollutant Loading Technical Memorandum. 

Task 5.2: Build-out Analysis 

A build-out analysis is a planning tool that identifies areas with development potential and projects future development 
based on a set of conditions (e.g., zoning regulations, environmental constraints to development) and assumptions (e.g., 
population growth rate). The results of the build-out analysis can be used for planning purposes to help guide future 
development activities in the watershed, as well as target specific areas for conservation. FBE will conduct the build-out 
analysis using ESRI ArcMap version 10.6 or higher geographic information system (GIS) software and CommunityViz 
version 5.2 or higher. CommunityViz is a GIS-based decision-support tool designed to help planners and resource 
managers visualize, analyze, and communicate about important land-use decisions. FBE will use the software’s ‘Build-out 
Wizard’ to calculate the development capacity of the study area (numerically and spatially), as well as the ‘Time Scope 
Analysis’ tool to project and visualize how future development might occur over time. The tools incorporate data on 
existing buildings, zoning regulations (e.g., setbacks, minimum lots size, etc.), 10-, 20-, and 30-year compound annual 
growth rates for the town, and environmental constraints to development (e.g., steep slopes, wetlands, hydric soils, 
conservation land, etc.). 

The results of the analysis provide estimates of the numbers of potential lots and new building units that the watershed 
may see developed at some point in the future. “Build-out” is a theoretical condition which represents the period when 
all available land suitable for residential, commercial, and industrial uses has been developed to the maximum conditions 
permitted by local ordinances. “Full build-out” refers to the time and circumstances whereby no more building 
construction may occur, or the point at which lots have been subdivided to the minimum size allowed and there is no 
more “developable” land. Performing a build-out analysis shows a locality what land is available for development, how 
much development can occur, and at what densities. Municipalities can use the analysis as a tool for planning development 
patterns in the future and understanding development impacts to water quality.  FBE will prepare the methods and results 
of the build-out analysis in the Pollutant Loading Technical Memorandum to the Steering Committee.  

FBE will meet with the Steering Committee to communicate and review the results from the LLRM and build-out analysis 
in the meeting associated with Task 6.  

 

OBJECTIVE 6: WATER QUALITY GOAL 

Task 6.1: Establish Water Quality Goal for TP and Chloride and Determine Pollutant Load Reductions Needed to Meet 
the Water Quality Goal 

Deliverables: Draft and Final Water Quality Goal Technical Memorandum, in-person meeting: Pollutant Loading and Water 
Quality Goal Presentation with  Meeting Agenda and Minutes. 

FBE will develop and document preliminary recommendations for a water quality goal based on results from the water 
quality data review, assimilative capacity analysis, and modeling effort (see Task 5). FBE will determine the phosphorus 
and chloride load reductions needed to meet the draft and final water quality goals.  

As part of the process for finalizing the water quality goal, FBE recommends that the project partners consider the 
following to make informed management decisions and set achievable targets in the watershed:  

• Model historical phosphorus loading to estimate what the best possible water quality was prior to human 

influence. Considering what the best water quality of a given waterbody is, may help guide discussions in setting 

an appropriate water quality goal for the lake (while also considering the achievable nature of the goal in the 

context of possible increasing development).  

• Model future phosphorus loading to estimate what the worst possible water quality may be at “full buildout” of 

the watershed under current zoning and conservative growth rates in the area. New development using business-

© FBE 
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as-usual regulations will increase current phosphorus loading to and within the lake and possibly hinder progress 

toward achieving the water quality goal. Given this consideration, it will be just as important to focus on updating 

municipal regulations to incorporate more stringent water quality protections for new development as it will be 

to reduce phosphorus loading from existing development. 

FBE will use the results from the LLRM model for current and future conditions (Task 5.1) and the assimilative capacity 
analysis (Task 3.1) to determine what reductions in pollutant loading (phosphorus and chloride) are needed to achieve the 
water quality goals for total phosphorus and chloride concentrations. Interim or benchmark water quality goals will be 
established to allow for flexibility in reassessing the water goal based on continued data collection and expected increases 
in phosphorus and chloride loading from additional development. FBE will compile this into the Water Quality Goal 
memorandum (Task 6.1).  

FBE will facilitate a meeting with the Steering Committee and NHDES to discuss the LLRM results and adopt the water 
quality goal for Kezar Lake. With final water quality goals in place, interim or benchmark water quality goals will be 
established to allow for flexibility in re-assessing water goals based on continued data collection and expected increases 
in phosphorus loading from additional development in future decades. Understanding where water quality will be after 
watershed improvements compared to where water quality would likely be if no action is taken will help guide adaptive 
changes to interim goals (e.g., goals are on track or goals are falling short). Unmet goals can be caused by insufficient 
implementation funding or other resources or by new development pollutant loading outpacing implementation efforts. 
For each interim goal year, stakeholders should meet to update the water quality data and model and to assess why goals 
are or are not being met. Stakeholders will then decide on how to adjust the next interim goals to better reflect water 
quality conditions and practical limitations to implementation.  

FBE will update and send out final documentation for the water quality goals and the pollutant reductions required to 
meet the water quality goals, which will guide the development of the WBP. 

 

OBJECTIVE 7: a-i WBP FOR KEZAR LAKE 

Task 7.1: WBP Action Plan 

Deliverables: Non-structural BMP review meeting with Steering Committee, Draft and Final WBP Action Plan, including an 
Adaptive Management Plan in Word and Excel format.  

FBE will develop an Action Plan that identifies not only the structural BMPs identified in the BMP Matrix and shoreline 
survey (through field assessments) but also non-structural BMPs such as septic system maintenance, education and 
outreach, development planning, land conservation, road maintenance, road salt/sand management, etc. The Action Plan 
identifies responsible parties, estimates costs to implement, suggests potential funding sources, and sets a schedule for 
implementation. Through the Action Plan, FBE will estimate the amount of technical and financial assistance needed and 
the responsible parties for implementing the recommended management measures and ultimately achieving the water 
quality goal. 

FBE will develop a plan verification system (adaptive management plan) in the WBP that documents implementation of 
the action plan, identifies interim measurable milestones, and establishes success indicators to ensure that progress is 
being made toward attaining the water quality goals. A spreadsheet version of the action plan, milestones, with progress 
tracking will also be provided to the Steering Committee as an excel spreadsheet with the final WBP. Watershed-specific 
milestones can be tracked, updated, and improved over time. Establishing indicators to measure progress provides short-
term input on how successful a watershed based plan is in meeting the established goals for the watershed and is 
important to the success of the plan. Tracking these milestones along an agreed-upon schedule of implementation allows 
for periodic updates to the plan, maintains and sustains the action items, and makes the plan relevant to ongoing activities. 
Milestones may include environmental (reduction in the in-lake or in-stream phosphorus concentration), social (number 
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of new volunteers), and/or programmatic (amount of funding acquired for implementation) indicators. These indicators 
are intricately tied to prioritized actions or management measures.  

FBE will work collaboratively with project partners to develop a water quality monitoring plan for Kezar Lake. A water 
quality monitoring plan helps to evaluate the effectiveness of the implementation effort over time as compared to the 
interim measurable milestones and environmental success indicators. FBE will provide a written summation of a 
recommended water quality monitoring plan in a brief memorandum, which will also include a table of the recommended 
water quality monitoring plan elements that can be appended to the Action Plan. We will identify responsible parties, 
estimated costs, and schedule for monitoring. Our approach will be to first identify the existing, long-term monitoring 
being completed by project partners or other groups and to make recommendations that build off that monitoring. 
Recommendations will be prioritized to allow for better decision-making if resources are limited. 

In addition to education/outreach efforts conducted concurrently with the development of the WBP, FBE will provide an 
outreach plan in the Action Plan to be completed after the WBP is finalized to continue to improve the water quality of 
Kezar Lake and raise public awareness/understanding with landowners and stakeholders.  

FBE will present and review the draft Action Plan with the Steering Committee to solicit additional input on the proposed 
structural and non-structural BMPs recommended, identify priority actions, and set a realistic schedule for 
implementation. 

Task 7.2: Land Use Regulation and Ordinance Review 

FBE will work with the towns of Sutton and New London along with the Steering Committee as needed to complete a brief 
review of relevant land use, zoning, and natural resource protection ordinances that affect the water quality of Kezar Lake. 
Regulations and ordinances can have powerful impacts on local water quality. A review of such policies will identify areas 
for improvement and expansion. Some recommendations for new ordinances as well as improvements to existing 
ordinances may include but are not limited to increased building setbacks from wetlands and waterbodies, the 
establishment of an aquifer protection zone and a shoreland zone, larger minimum lot sizes, and larger setbacks between 
buildings. Recommendations for future development may include environmentally friendly methods such as cluster 
development with stormwater infiltration areas to decrease habitat fragmentation and aid with stormwater retention and 
infiltration from impervious surfaces, green development designs, and BMP requirements.  

Task 7.3: Finalize an a-I WBP for Kezar Lake 

Deliverables: Draft and Final WBP, Public Presentation, Final ArcGIS interactive map, Town Website Content 

FBE will compile all deliverables and outputs from all tasks into a draft WBP which will be formatted into a seamless design 
with descriptive material providing background information for the readers. The draft (and final) WBP will include all nine 
elements (a-i) required in WBPs by the USEPA. Graphics will be used whenever possible to illustrate key points and allow 
for easy upload to the websites of the towns of Sutton and New London. 

FBE will provide the draft WBP that includes actionable recommendations from the above-listed objectives to the towns 
of Sutton and New London, NHDES, and the Steering Committee for one round of review. FBE will incorporate all edits 
and comments from reviewers in the draft WBP. FBE will complete the interactive map detailing the potential BMPs from 
Task 6. FBE will prepare a PowerPoint presentation to present a summary of the draft WBP to the public at a public meeting 
hosted by the project partners. This meeting will also provide an opportunity for public input, which will be incorporated 
into the final WBP. 

FBE will submit the final WBP, which will be ADA compliant, to the Steering Committee and the Town of Sutton. The Town 
may distribute the WBP on their webpage for other interested parties to access. 
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Table 1.  List of all project meetings. 

Objective Topic Attendance Location 
1 Kick-off Meeting Public In-person 
3 Water Quality Review Public Virtual 
4 Watershed Assessment Survey Preparation Public In-person (FBE) 
4 Watershed Assessment Prioritization  Steering Committee Virtual 
5 & 6 LLRM Results and WQ Goal Public In-person 
7 Action Plan Steering Committee Virtual 
7 Draft WMP Public In-person 
1 Wrap-up Meeting Steering Committee Virtual 
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Schedule  
The estimated project schedule by task is shown in the table below. FBE anticipates the project starting in March 2025 and ending by December 31, 2026. Note: 
the schedule may be shifted to account for delays during contracting or SSPP development. Each of the four time blocks associated with Task 2.1 line up with 
public meetings. “X” = a public meeting or presentation. “+” = a meeting with the Steering Committee. Black = in-person meetings, white = virtual meetings.  
 

Obj Task Description Deliverable 
2025 2026 

M A M J J A S O N D J F M A M J J A S O N D 

1   
Project Management, Meetings, 
and Administration 

                                              

  1.1 
Project Management, Meetings, and 
Administration 

Contract, meeting agendas and minutes, kick-off meeting, wrap-up 
meeting. 

  X                                       + 

  1.2 SSPP Draft and final SSPP.                                             

2   Community Education and Outreach                                               

  2.1 Community Education and Outreach Education material assistance.                                              

3   Review Existing data, WQ Monitoring, and Assimilative Capacity Analysis                                             

  3.1 
Water Quality and Assimilative 
Capacity Analysis 

Draft and final WQ Technical Memorandum, and summary WQ 
presentation. 

        X                                   

  3.2 Additional Data (Will be incorporated into the WBP.)                                             

4   Determine Best Management Practices (BMPs) to Meet Water Quality Goals and Future Watershed Conditions                                             

  4.1 
Watershed Assessment and 
Pollutant Load Calculations 

Interactive Public Presentation for Watershed Assessment and Shoreline 
Survey preparation, community-led Watershed Assessments and 
Shoreline Survey, and draft Pollutant Load Reduction Technical Memo 
with Excel list and interactive online map of BMP sites and strategies. 

      
  

  X                                 

  4.2 Shoreline Survey       
  

                                    

  4.3 
Committee Feedback and BMP 
Prioritization 

Public presentation and prioritization workshop for potential BMP sites 
and strategies, one Steering Committee prioritization meeting, final 
Pollutant Load Reduction Technical Memo (with BMP sites prioritized). 

                  +                         

  4.4 BMP Preliminary Design 
Preliminary Site Assessment Reports and Conceptual Design Drawings 
for three BMP sites. 

                                            

5   Pollutant Load Modeling Scenarios                                               

  5.1 
Lake Loading Response Model 
(LLRM) Draft and final pollutant load technical memorandum, final LLRM 

spreadsheets. 

                                            

  5.2 Build-out Analysis                                             

6   Water Quality Goal                                               

  6.1 

Establish WQ Goal for TP and 
Chloride with Pollutant Load 
Reductions Needed to meet the WQ 
Goal 

Draft and final WQ goal technical memorandum, in-person presentation 
on the LLRM results and draft WQ goal, meeting agenda and minutes. 

                            X               

7   a-i WBP for Kezar Lake                                               

  7.1 WBP Action Plan 
Non-structural BMP review meetings with Steering Committee, draft 
and final WBP Action Plan, including an Adaptive Management Plan. 

                                +           

  7.2 
Land Use Regulation and Ordinance 
Review 

(Will be incorporated into the WBP.)                                             

  7.3 Finalize an a-i WBP for Kezar Lake 
Draft and final WBP, public presentation, final interactive map, town 
website content. 

                                      X     
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