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February 16, 2018

 
Audra Caler-Bell, Town Manager 
Camden Town Office  
PO Box 1207 
29 Elm Street 
Camden, ME  04843 
acaler-bell@camdenmaine.gov 
 
RE: Montgomery Dam Feasibility Study on the Megunticook River

Dear Audra,

It is our great pleasure to present our proposal to the Town of Camden for the Montgomery 
Dam Feasibility Study. We are impressed by the vision of the Town, and are committed to the 
collaborative process required to forge a path forward in balancing community-based goals and 
concerns as they relate to the Montgomery Dam and affected waters of the Megunticook River.

To assist the Town, we have hand-picked a creative and experienced team whose qualifications 
for this study are unmatched. Inter-Fluve leads the study, with emphasis on our fish passage, 
river analysis and design capabilities, field capabilities, and breadth of experience in completing 
feasibility assessment for management and fish passage restoration on a variety of dams 
throughout New England and nationwide. Gartley & Dorsky will provide support to the study, 
lending their intimate knowledge and resources to the structural assessment and surveying tasks. 
Interdisciplinary collaboration is the heart of our approach, and we look forward to working with 
the project partners to collectively craft a project outcome that is effective and efficient in meeting 
your goals.

Our firm is comprised of a diverse set of professionals that all share a common thread; sincere 
dedication to sound management of water resources and aquatic ecosystems, whether at the 
interface with essential infrastructure or in pristine settings. All of our staff supplements their 
technical excellence with extensive field and implementation experience. As a result, what we 
collectively learn on-the- ground directly informs our assessment and design approach, resulting in 
grounded, yet innovative solutions to resource management challenges.

The following proposal summarizes our understanding of the desired effort, outlines our approach 
and includes our suggested budget and schedule by task to complete the effort.  We are eager 
to begin working with you on this project, and have the resources in place to deliver the study 
according to the schedule we have laid out in the following proposal. We welcome the opportunity 
to discuss any of the details of our proposal more fully upon your review. 

Mike Burke, PE – Project Manager  
Senior Water Resources Engineer  
mburke@interfluve.com 
Office/Cell: (207) 315-7014

Applied River and Wetland Restoration 
Founded 1983

Offices  Nationwide 
P.O. Box 236, 165 Main Street, Ste 2 B  

Damariscotta, ME 04543 
     www.interfluve.com

mailto:mburke@interfluve.com
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Introduction
The Town of Camden is located in a region steeped in history, with the Megunticook River 
serving as a primary source of its economic vitality. The town was unofficially known by the name 
Megunticook (“big mountain harbor”) which is indicative of Native American reliance on the area 
in the pre-settlement era. Early European settlement of the area dates to the 1760s, with the original 
dams in the village built by the early 1800s, in particular to power woolen mills. Camden has a 
diverse economic history with industries of shipbuilding, manufacturing, fishing and tourism all 
contributing to the local prosperity over time. The Knox Woolen Mill which the river powered was a 
major economic engine for the community.

The diadromous fish runs were likely another important source of productivity, first as an important 
building block of the subsistence economy of the Native American population in the pre-settlement 
era, and through the years of the Town’s early history. However, with manipulation of the river for 
power generation the viability of sea-run fisheries in the river likely diminished as the town grew.

Technical Proposal
Camden Harbor, Maine

Image credit: Camden Public Library, Walsh History Center

Main Street in Camden at the Megunticook river bridge, late 1800s. Image credit:  Penobscot Marine Museum.
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Six dams exist on the Megunticook River today, with a variety of management objectives, ownership 
and conditions. The dams create five fish passage barriers and are in various states of hazard rating 
and vulnerability, with the lowermost Montgomery Dam having been assessed to be in particular 
need of attention. At the same time, many buildings and businesses are clustered around and over 
the small impoundment behind the dam, and the dam also appears to have a profound effect on 
potential flood elevations during major storm events in the downtown area. 

Ecologically, the river appears to have the potential to support restored populations of diadromous 
and resident fish species, including alewife (Alosa pseudoharengus) in particular due to the large 
headwater lakes in the watershed, and other companion native fish. However, fish passage facilities 
are lacking. Upstream of the heavily developed mill area, the river possesses segments of highly 
naturalized habitat and geomorphic qualities. In the meantime, the outlet of the river currently 
cascades over a ledge outcrop within Camden Harbor, which for many is the front doorstep of 
the town. The sense of town history and culture pervades the waterfront and park, and it will 
be essential for any contemplated improvements to maintain and contribute to the aesthetic and 
historical qualities found there. 

To address the need to manage the dams, their relationship to infrastructure, and their fish passage 
deficit, the Town of Camden intends to embark on a process to manage the dams for the future, 
and to foster ecological vitality in their watershed. We understand that there is more urgency to 
informing the Town of the options for managing Montgomery Dam relative to the others. To that 
end, the Town plans to proceed with a feasibility study to evaluate options for Montgomery Dam, 
and concurrently pursue funding to enable a feasibility study to also evaluate the other upstream 
dams. The intent is to then use the feasibility study for Montgomery Dam as local match for external 
funds received for the larger study. The combination of the potential for ecological recovery paired 
with planning for the resilience of important infrastructure may make the effort very attractive for 
potential funding sources.

Montgomery Dam on the Megunticook River, Maine.
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The ultimate solution for the Montgomery Dam site will achieve the ecological, infrastructure and 
management objectives articulated by the Town, while also honoring the historical significance and 
providing amenities, whether by enhancing the local experience, or through restored fish runs. The 
most successful solutions will be broad-based and collaborative, with deep respect for the input of 
the community, capitalizing on their knowledge base and information resources.

Inter-Fluve is pleased to present this proposal to the Town of Camden to complete the Montgomery 
Dam feasibility study as outlined in the following pages. 

Approach
Inter-Fluve exists today due to our successful track record of developing and implementing 
innovative solutions to complex river issues. Our firm has been at the forefront of the water resource 
management and river restoration arenas since our inception. Much of our success is due to our 
internal devotion to inter-disciplinary collaboration. Thus, it is a natural application for our expertise 
to engage in cooperative and collaborative processes with project stakeholders, the public, and local, 
state and federal agencies to successfully complete this study.

Inter-Fluve’s expertise comprises a broad range of physical and biological science and engineering 
disciplines. We truly believe, and have demonstrated through our firm’s history, that project 
solutions developed through collaboration far exceed ‘the sum of the parts.’ In completing the 
assessment and alternatives analysis on behalf of the Town, we intend to follow a similarly 
collaborative project approach to arrive at the most beneficial suite of alternatives for management 
of the site. 

Our process begins through meeting with project stakeholders to establish goals and objectives for 
the site, to understand potential limitations on the range of actions that can be taken, to establish a 
robust understanding of the site history, and to acquaint ourselves with the present and potential 
future role in the community. We will then proceed with the assessment phase of the effort, 
exploring the physical function and ecological resources of the river, assessing its hydrology 
and hydraulics, and evaluating the adjacent infrastructure. We will then evaluate the identified 
alternatives based on the understanding we gain in the assessment phase, representing them 
through narrative reports of our evaluations, depicting them graphically, and providing an outlook 
of their relative costs. 

As pertains to dam modifications, nearly all our project locations in New England have direct 
interaction with critical infrastructure, such as is the case at the Montgomery Dam site. In instances 
where specialized infrastructure evaluations are required, we bring in experts in those fields, such 
as the case with this project. All of our projects are located within sensitive resource environments 
and often involve substantial construction efforts including dam modifications. We are very familiar 
and experienced in navigating the regulatory framework which applies to projects such as that 
contemplated on the Megunticook River.

During the course of the study, we will check back with project stakeholders frequently to ensure 
that we continue to implement the vision that has been determined for the site. The following 
paragraphs detail our suggested scope of work for the study.
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Proposed Scope of Work 

Task 1. Study Initiation

1.1 REVIEW OF EXISTING INFORMATION

The Inter-Fluve team will perform a desktop review of background information related to the 
Megunticook River and the Montgomery Dam. As part of the background review, Inter-Fluve 
proposes to request the following information and to review it (provided that it is made available 
within the required timeframe):

• Utilities data 

• Parcel data 

• Previous hydrologic studies

• Previous hydraulic studies

• Mapping

• Inspection reports for Montgomery Dam and specific bridges along the Megunticook River 

The background review will provide the project team with an understanding of the context for the 
site and help identify applicable data resources which may be used to advance the study.

1.2 KICKOFF MEETING

Inter-Fluve proposes to conduct a kickoff meeting with the project team and the client to establish 
goals and objectives for the project across a broad range of considerations, including those addressed 
by the various focus tasks in this proposed scope of work. This meeting will provide important input 
to place bounds around the area within which actions might be taken by the project, in consideration 
of project alternatives. The meeting will also include an informational overview of the range of fish 
passage technologies that might be considered for the site.

DELIVERABLES

• Existing background and data review integrated into the feasibility study analyses and 
report.

• Kickoff meeting.

ASSUMPTIONS

• The Town of Camden will provide the utilities and parcel data. Other data, including 
previous hydrologic and hydraulic studies, mapping, and inspection reports will be 
provided (if available) by agencies including, but not limited to, the U.S. Army Corps of 
Engineers (USACE), Maine Emergency Management Agency (MEMA), Maine Department of 
Transportation (MEDOT), the Federal Emergency Management Agency (FEMA). 
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• The Town of Camden will request the effective Flood Insurance Study (FIS) hydraulic model 
for Megunticook River from FEMA. If requested by the Town, we understand that FEMA 
will not require a fee for this data request. Inter-Fluve will assist in the preparation of this 
application on behalf of the Town. 

• Inter-Fluve assumes that the kickoff meeting will be attended by the project manager and 
one additional member of the Inter-Fluve team.

Task 2. Field Data Collection

The Inter-Fluve team will complete a field investigation, including a topographic survey, a stream 
assessment, and a structural assessment to support the feasibility analyses. 

Recent photos of the dam that show the impoundment in a drawn down condition suggest that 
there is little to no sediment accumulation within the small impoundment. Therefore, at this time we 
do not recommend sediment testing as part of this study. If, during the course of this study, more 
notable sediment accumulation is observed, sediment sampling and testing could be added to the 
next project phase, or as part of the larger Megunticook River feasibility study. The following task 
descriptions detail the planned field investigation.

2.1 SURVEY AND STREAM ASSESSMENT

The Inter-Fluve team will perform a selected topographic survey of the project area to supplement 
available LiDAR data and ground survey data that already exist in the Gartley and Dorsky survey 
data base. The survey domain will extend from the mean low water line in Camden Harbor adjacent 
to the Megunticook River outlet, upstream to the downstream edge of the ‘Brewster Building’. The 
survey mapping will include the ledge outcrop and river channel, Montgomery Dam, and other 
features in the area of study. Within the river channel upstream of the dam, the survey will primarily 
consist of river cross sections of sufficient resolution to develop the hydraulic model and enable 
evaluation of fish passage alternatives for the site. 

Beneath the buildings clustered around Main Street and Washington Street the survey will consist 
of key spot elevations to facilitate the hydraulic modeling that can be obtained in a manner that 
guarantees the safety of field staff. Survey data collected will be supplemented with existing prior 
survey data and plans for buildings and bridges that have been collected in these areas. 

Horizontal and vertical datums will be Maine State Plane Coordinate System, East Zone, North 
American Datum of 1983 (NAD83) and North American Vertical Datum of 1988 (NAVD88), 
respectively. We will establish a minimum of three horizontal and vertical control points near 
each dam to be used during our survey and in later phases of the project. The survey activity will 
be completed under the supervision of a professional land surveyor (PLS) licensed in the State 
of Maine. The results of the survey will be integrated in the project basemap and analyses for the 
project.

The stream assessment will be conducted at the same time as the survey, and will note the condition 
of the river channel within the study reach, key features to be considered in hydraulic model 
development, and changes in channel bed substrate, as appropriate. Ordinary high-water marks, 
flood debris, and floodplain edges will be noted where observed.
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2.2 STRUCTURAL ASSESSMENT

Gartley & Dorsky will review background information on Montgomery Dam and other structures 
within the study area. This may include information provided by the Town of Camden, as well 
as any previous inspections completed by the U.S. Army Corps of Engineers, Maine Emergency 
Management Agency, or Maine DOT.  The structural team will conduct a field visit after the 
survey basemap is generated and preliminary flows are determined.  We will observe the existing 
foundations in the stream and assess the impacts of the proposed flow alterations on each 
building foundation system.  Up to 13 buildings are included in the assessment from the dam to 
the Washington Street bridge.  During the field visit we will identify and document structural 
foundation members that may be affected by fish passage alternatives or dam removal. 

DELIVERABLES

• Survey will be integrated into the project basemap and analyses. The survey activity will be 
completed under the supervision of a professional land surveyor (PLS) licensed in the State 
of Maine.

• Gartley & Dorsky will issue a report of findings for the Structural Assessment which will 
be included in its entirety as an appendix to the feasibility study report.  Summary points 
and key findings of the Structural Assessment will be integrated into the feasibility study 
analyses and report (Tasks 4 and 5).

ASSUMPTIONS

• To facilitate field data collection, the Montgomery Dam impoundment will be drawn down 
to enable full access to the project area. The impoundment will be drawn down on two 
separate occasions: 1) to allow for the survey and stream assessment work to be performed, 
and 2) to allow the structural assessment to occur (which is dependent on outcomes from the 
survey and field assessment work).  The Town will also facilitate access to the river channel 
as it passes through private property upstream of the dam.

Task 3. Hydrologic and Hydraulic Analyses

Inter-Fluve will complete hydrologic and hydraulic analyses to inform the feasibility analysis, 
including development of a planning-level hydraulic model of the study area. The effective 
hydraulic model (Stone and Webster, May 1988) reflected in the effective FEMA FIS for Knox County 
(23013C, July 2016) indicates that, during flood flows, the influence of Montgomery Dam extends 
upstream to the Washington Street bridge.

3.1 HYDROLOGIC ANALYSIS

There are no active or historical streamflow gages on the Megunticook River, and few active or 
historical gages in the region. However, the hydrology of the river was previously evaluated for the 
original (1988) FEMA FIS study. The hydrology of the river was subsequently evaluated to support 
the Washington Street/Bakery Bridge replacement in 2017 (MEDOT bridge number 2981). These two 
studies focus on peak flow discharges. 



Montgomery Dam Feasibility Study on the Megunticook River — Camden, Maine  |  Inter-Fluve  |  February 16, 2018 7

We will supplement the information provided in the previous hydrologic studies with flow 
estimates for high-frequency/low-flow and low-frequency/high-flow events using the most recent 
USGS regression equation methods via the web-based USGS Streamstats tool.

Flow estimates will include summer low flow (7Q10 and August median), mean and median annual 
and monthly flows, bankfull flow, and peak flows for 2-year, 5-year, 10-year, 25-year, 50-year, 
100-year and 500-year events. To assist with hydraulic model calibration, we will also measure 
streamflow during the survey, which will be paired with observations of water surface elevations 
throughout the survey domain.

3.2 HYDRAULIC ANALYSIS

Inter-Fluve will prepare a 1-dimensional hydraulic model of the existing condition of the project 
reach using the USACE Hydraulic Engineering Center (HEC) River Analysis System (RAS) 
software. We assume that the project reach extends from the mean low water line in Camden Harbor 
downstream of Montgomery Dam to an open channel location upstream of Washington Street.

We will calibrate the model to the water surface elevations measured and recorded at the time of 
survey. Due to the short duration of the study period, we will rely on anecdotal observations (and 
photos if available) of high flow events to assess the accuracy of the high flow simulations. 

Inter-fluve proposes to modify the existing conditions model to produce two alternative conditions 
models to support the feasibility analysis.  The two alternatives conditions models will represent the 
following cases:

1. Full Dam Removal

2. Partial Dam Lowering

When paired with the existing conditions simulation (which doubles as alternative 3, the full dam 
reconstruction case), these three simulations represent the full range of potential outcomes for the 
dam structure itself and the associated impacts on the upstream reach of river.

We will use the model results to review potential changes to water levels, stream width, depth, shear 
stress, and velocity for each alternative. These factors will be evaluated for potential impacts on 
infrastructure within and adjacent to the river, and with respect to potential future fish passage. 

All of the hydraulic modeling will be developed in a manner that allows it to serve as a foundation 
for and to be easily expanded by any future studies on the river.

DELIVERABLES

• The results of the Hydrologic and Hydraulic Analyses will be integrated into feasibility 
study analyses and report (Tasks 4 and 5).
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Task 4. Feasibility Analysis

4.1 FORMALIZE GOALS AND OBJECTIVES

The first step in the alternatives analysis is to synthesize and articulate the goals and objectives for 
the site. These will be documented based on input received at the initial kickoff meeting (Task 1) and 
through discussion with the Town and relevant stakeholders before and after the meeting. Inter-
Fluve will draft a summary of goals and objectives to be submitted to the Town for review, revision 
and approval.

4.2 IMPACTS OF DAM MODIFICATIONS

We will then use the results of the background data review, field investigation, inspections and 
analyses to evaluate the physical, biological, ecological and engineering performance of the dam 
modification and fish passage alternatives, including estimated costs, and relative risk. 

With specific application to infrastructure, key considerations of the feasibility evaluation include 1) 
the impacts on existing structures due to the potential change in ambient water levels, 2) the impacts 
on existing structures due to altered flood hydraulics upstream of the dam resulting from dam 
modification or removal, and 3) the implications for flood levels upstream of the dam resulting from 
dam modification or removal.

4.3 FISH PASSAGE CONSIDERATIONS

After consultation with the applicable resource agencies such as Maine Department of Marine 
Resources and NOAA, we will establish the list of fish species that should be considered for 
conservation in the Megunticook River. Under all of the above dam manipulation cases, due to the 
history of river manipulation at the site, it is likely that some additional provisions will be required 
in order to provide safe, timely and effective fish passage potential for the native fish community. 

We will evaluate both nature-like and technical fish passage approaches. For reference, ‘technical fish 
passage’ or ‘technical fishway’ would refer to an approach that might also be referred to commonly 
as a ‘fish ladder’, and is typically constructed with concrete utilizing a standard design style and 
shape. A ‘nature-like’ fishway utilizes an approach where the fish passage has an appearance, 
character, and flow more similar to a natural stream, and incorporates natural materials such as 
boulders and river bed material. This approach may also incorporate shaping of a ledge outcrop to 
provide suitable fish passage conditions.

In terms of nature-like fish passage, we will evaluate fishways that may either be placed in the 
main river channel (likely a solution that sculpts the existing ledge outcrop), or be routed along the 
perimeter of the ledge outcrop (lateral approach). Both approaches have advantages and limitations 
with respect to fishway attraction, performance, disturbance, footprint, complexity, and cost. We will 
also include a technical fishway option in the alternatives analysis that is the best fit for the site and 
for the range of target fish species.

Based on our present understanding of the site and the above discussion, we propose the following 
preliminary set of alternatives (Table 1). Through initial discussions with the Town and other 
stakeholders, we anticipate that some of these alternatives will be eliminated, other combinations 
could be proposed, and the final set of alternatives will be confirmed prior to detailed feasibility 
evaluations. For the purposes of the proposed budget, we have assumed that up to 5 total project 
alternatives will be evaluated. 
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4.4 CONCEPT-LEVEL OPINIONS OF PROBABLE CONSTRUCTION COST

The Inter-Fluve team collectively has developed an extensive regional cost database for design and 
construction of fish passage systems, dam removal and other dam related work. We will use this 
database, along with other published cost data, such as the RS Means construction cost data base, 
to develop the conceptual-level opinions of probable construction cost. The cost opinions will be 
itemized by task and will include site mobilization, erosion and sediment control, construction 
access, dam repairs, fish passage construction, streambank stabilization, site demobilization, long-
term maintenance costs and project delivery costs (final design, permitting, etc.) for each of the 
viable alternatives.

4.5 PERMITTING CONSIDERATIONS

With regard to project permitting, Inter-Fluve will prepare and submit routine letters of inquiry 
to state and federal agencies to determine the potential presence or absence of rare, threatened, or 
endangered species and critical habitat within the vicinity of the dam location. We will also query 
the state historic preservation office in order to determine the potential for cultural or historic 
resources at the site. We will use this baseline environmental and cultural resource information to 
determine the extent of permitting required for each of the proposed alternatives.

Based on the data obtained and the potential impacts related to each alternative, we will identify 
the local, state, and federal permits necessary to move the project through construction, including 
identification of potential issues related to the federal Endangered Species Act (ESA), Maine 
Endangered Species Act, Section 106 of the National Historical Preservation Act (NHPA), and 
Federal Emergency Management Agency (FEMA) floodplain regulations. The potential for 
alternatives to affect rare, threatened or endangered (RTE) species or habitats will be analyzed, 
including desktop identification of any mapped Significant Wading Bird and Waterfowl Habitat or 
bald eagle nesting sites in the vicinity of the project. We will summarize the results of the routine 
inquiry letters, review of mapped significant wildlife habitat, and summary of permitting needs for 
each alternative in the feasibility study report (Task 5).

Table 1. Preliminary list of potential feasibility study project alternatives, which combine options for dam  
                 modifications with options for fish passage enhancement.

ALTERNATIVES DAM REMOVAL
PARTIAL DAM 

REMOVAL
DAM  

RECONSTRUCTION

Mainstem Nature-like Fishway 

Lateral Nature-Like Fishway   

Technical Fishway  
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The alternatives for each site will be represented with plan view schematic figures (line work over an 
aerial photo base, or similar) and narrative descriptions, and will be ranked on the degree to which 
they attain the established goals and objectives. The results of the alternatives analysis as described 
above will be included in the feasibility study report (Task 5).

DELIVERABLES

• Results of alternatives analysis including narrative descriptions, plan view sketches, cost 
opinions, and permitting review will be integrated in feasibility study report (Task 5).

ASSUMPTIONS

• Up to 5 total alternatives will be evaluated.

• The opinions of cost will not include other indirect costs such as the Town’s administrative 
costs, taxes, insurances, and financing costs during construction.

Task 5. Reporting

5.1 REVIEW MEETING

Near the substantial completion of the alternatives analysis, we will conduct a review meeting 
with the Town and relevant stakeholders to discuss the alternatives analysis results. In advance of 
the review meeting, we will prepare a summary PowerPoint presentation which summarizes the 
alternatives, to be forwarded to the Town and stakeholders three working days in advance.

5.2 FEASIBILITY STUDY REPORT

We will prepare a feasibility study report that summarizes the information collected and work 
conducted as part of Tasks 1 through 4 of this proposal including project data, identified project 
goals and objectives, evaluations and analyses, alternatives analyses, cost opinions, and conceptual 
designs, with relevant field surveys, photographs, mapping, drawings and background information 
in appendices. A draft report will be submitted for review and comment by the partners, followed 
by a final report that incorporates one round of revisions by project partners.

DELIVERABLES

• Alternatives analysis review meeting including summary PowerPoint presentation, attended 
by project manager (in person) and key team members (webmeeting).

• PDF version of feasibility study report in draft form. Final report within 3 weeks following 
receipt of written review comments.

ASSUMPTIONS

• One round of review, comment and revision between draft and final versions of report.
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OPTIONAL TASKS

Task 6. Community Meeting(s)

Based on our understanding of the current intended sequencing of studies for the 
Megunticook River, we did not assume participation in community meetings as part of the 
initial study. At the preference of the Town, we would be happy to attend and present at 
public meetings to engage and inform the public about the study as an optional task. In the 
attached budget estimate, we have included the cost for each individual community meeting.

Some common community meeting scenarios occur at the beginning and at the end of the 
study period. Such a meeting at the outset of the study could be used to explain the tasks 
that will be undertaken in the feasibility study, and to invite the public to suggest resources 
(maps, photos, interviews) that will be helpful for the study. A second meeting option 
would be at the end of the study after the draft of the feasibility study is issued. This second 
meeting could be used to present the results of the feasibility study, solicit feedback, and 
answer questions.

DELIVERABLES

• Meeting attendance and presentation, including project manager and key team 
member.

ASSUMPTIONS

• Meeting venue will be in Camden, to be coordinated by the Town.

Task 7. Renderings/Visualizations 

We have often found that renderings or visualizations of key alternatives can be instrumental 
for public outreach and engaging community support for projects such as is contemplated 
with Montgomery Dam. Typical approaches for this include photographic renderings, or 
landscape-style illustrative renderings. We have included examples of each type in the 
appendix. Most typically, a plan view and a ground-level perspective from a key vantage 
point would be developed per alternative for those in serious consideration. 

Based on our understanding of the current intended sequencing of studies for the 
Megunticook River and with the intent of being cost-conscious, we did not assume that 
renderings would be developed as part of the initial study. However, at the option of the 
Town, we would be happy to develop renderings to assist with engaging the public and 
stakeholders concerning the project. In the attached budget estimate, we have included the 
cost of one landscape design style plan and ground-level perspective or sectional rendering 
for each alternative. 

DELIVERABLES

• 1 plan and 1 ground-level or sectional view for each alternative chosen, with PDF 
copy will be emailed to the Town and a designated list of project partners.

ASSUMPTIONS 

• Preparation of renderings will include one round of review and revision before 
finalization.
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Budget & Schedule Summary
The work will commence promptly upon issuance of a Notice to Proceed. Inter-Fluve’s proposed 
budget and project timeline are summarized below. Actual billings will be based on a time and 
materials, not-to-exceed basis.  

Proposed Budget

BASE TASKS BUDGET

Task 1. Study Initiation $2,673

Task 2. Field Data Collection $12,334

Task 3. Hydrologic & Hydraulic Analyses $5,877

Task 4. Feasibility Analysis $9,326

Task 5. Reporting $5,762

Total $35,972

OPTIONAL TASKS BUDGET

Task 6. Community Meeting(s)   (Per each extra meeting for 2 staff) $1,200

Task 7. Renderings/Visualizations  (Per each pair of plan view and ground-level view renderings) $3,000

Proposed Schedule

MILESTONE
WEEKS AFTER  

NOTICE TO PROCEED*

Kickoff Meeting 2 weeks

Survey and Stream Assessment 4 weeks

Hydrologic and Hydraulic Analyses 6 weeks

Structural Assessment 9 weeks

Feasibility Analysis 12 weeks

Draft Feasibility Study Report 13 weeks

Review Meeting 15 weeks

Final Feasibility Study Report 18 weeks

*Adjustments to schedule for unforeseen weather-related or other logistical 
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Project Team
We have hand-picked a creative, expert team whose qualifications for this study are unmatched. 
Inter-Fluve leads the study participating in all phases, with emphasis on our fish passage, river 
analysis and design capabilities, field capabilities, and breadth of experience in completing 
feasibility assessment for management and fish passage restoration on a variety of dams throughout 
New England and nationwide. Gartley & Dorsky Engineering & Surveying brings their structural 
and engineering and surveying capabilities to the team.

Inter-Fluve
Prime Consultant, Contract & Project Management, & Fish Passage Analysis

Inter-Fluve will lead the Project Team out of our Damariscotta office, with Mike Burke, PE, serving 
as Project Manager and technical lead, and acting as primary point of contact working directly with 
the Town and Project Partners. Mike has lead multiple feasibility studies each year for a variety of 
restoration objectives, including fish passage, since joining Inter-Fluve in 2005. 

Founded in 1983, Inter-Fluve has been a pioneer in the field of river restoration design and fish 
passage engineering. Over the last 35 years, we have developed an unparalleled approach to 
restoration that utilizes natural river processes to create projects that not only achieve their design 
criteria, but persist through time.

Our projects benefit from our expertise in hydrology, geomorphology, water resources and 
hydraulic engineering, fisheries biology, and related fields. We apply our skills to provide planning, 
design, permitting, and construction services to our clients in both private and public sectors. 

To date, our portfolio includes over 1,900 projects, completed on four continents and spanning 
all corners of the US. This work has included hundreds of assessments, alternatives analyses, and 
engineering designs. Critical to our success is our ability to understand the necessary interface of 
modern rivers with essential infrastructure, and to work collaboratively with stakeholder groups to 
develop consensus solutions to river management challenges. 

Team Qualifications
Megunticook Falls, Robert N. Dennis collection of  

stereoscopic views, New York Public Library.
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Inter-Fluve is a federally-recognized small business with offices in Damariscotta, ME; 
Cambridge, MA; Madison, WI; Minneapolis, MN; Bozeman, MT; and Hood River, OR. We 
believe in what we do and annually commit 1% of our revenue to non-profit organizations 
that educate people on the need for aquatic restoration activities.

Gartley & Dorsky Engineering & Surveying 
Dam Assessment, Structural Engineering, Survey, & Permitting

Gartley & Dorsky is an engineering and surveying firm serving residents, municipalities, 
institutions, and businesses of Maine from our offices in Camden and Damariscotta. We 
provide civil and structural engineering, surveying, permitting, and soils and wetland 
science services for large and small projects across the state. From the small (residential 
additions and septic designs) to the large (ALTA surveys and full service site planning on 
subdivisions and commercial developments) we strive to provide each client with the same 
great service and cost-effective solutions. 

Key staff from Gartley & Dorskey will include James Dorsky, Sr. Vice President and Chief 
Surveyor, and Carmern Bombeke, Sr. Engineer. They will assist Inter-Fluve for this initial 
study, providing survey and structural engineering consultation. Inter-Fluve will access 
Gartley and Dorsky’s intimate knowledge of the site and local conditions for conversations 
on local construction costs for civil work.
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Project Team Organizational Chart
The Inter-Fluve project team is composed of a creative, efficient, and diverse set of individuals, each 
bringing a unique skillset to the Montgomery Dam Feasibility Study on the Megunticook River. 

Below is an organizational chart that outlines team members and responsibilities. Resumes of key 
staff are included in the Appendix of our Proposal. 

Project Owner 

Town of Camden 

Project Manager & Lead Engineer

Stream Assessment
Geomorphology

Hydrology and Hydraulics
Fish Passage Engineering

Feasibility Analysis and Reporting

Mike Burke, PE  
Sr. Water Resources Engineer

Sarah Widing, PE 
Sr. Water Resources Engineer

Nick Nelson, CERP 
Fluvial Geomorphologist

QA/QC

Jonathon Kusa, PE, LEED AP  
Sr. Water Resources Engineer 

Managing Principal

Inter-Fluve

Mike Burke, PE 
Sr. Water Resources Engineer

Inter-Fluve

Stuctural  
Engineering

Carmen Bombeke, PE  
Sr. Engineer

Surveying

Jim Dorsky, PLS  
 Sr. Vice President,  

Chief Surveyor 

Inter-Fluve Gartley & Dorsky Gartley & Dorsky
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References
Camden Inner Harbor looking out from the mouth of the Megunticook River,  

circa 1898. Image credit: Camden Public Library, Walsh History Center.

References

NAME OF REFERENCE PROJECTS CONTACT  INFORMATION

Andrew Goode 
Vice President, Atlantic Salmon 
Federation

Sheepscot River; Head Tide Dam 
Modification, Coopers Mills Dam Removal, 
Alna and Whitefield, ME

(207) 725-2833  
andy@asf.comcast.net

George Aponte Clarke 
Former Deputy Director, Penobscot 
River Restoration Trust

Howland Fish Bypass Channel, Penobscot 
River Restoration, Howland, ME

(207) 232-9996  
george@sourcetoseaconsulting.com

Jeremy Bell 
River and Coastal Restoration 
Director,  
The Nature Conservancy in Maine

Royal River Dams Fish Passage Assessment 
and Cost Analysis, Yarmouth, ME

(207) 607-4820 
jbell@tnc.org

Beth Lambert 
Director, Massachusetts Division of 
Ecological Restoration

Mill River Fish Passage Feasibility Study 
and Construction (3 dams) - Taunton, MA, 
among several more dam-related projects

(617) 626-1526 
beth.lambert@state.ma.gov

Jim McLoughlin  
Town Engineer, Falmouth, MA

Coonamessett River Dam Removal and Bog 
Restoration, Falmouth, MA

(508) 457-2543 ext. 3104 
jim.mcloughlin@falmouthmass.us

Steve Landry 
Supervisor, Watershed Assistance 
Section, New Hampshire Department 
of Environmental Services

Boyce Pond Dam Removal McQuesten 
Brook Dam Removal, Suncook River 
Restoration

(603) 271-2969  
stephen.landry@des.nh.gov

David Gould 
Director, Marine and Environmental 
Affairs, Town of Plymouth, MA

Eel River Headwaters Restoration & Sawmill 
Dam Removal, Plymouth, MA 

(508) 747-1620 ext 134 
dgould@townhall.plymouth.ma.us
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Quality Assurance / Quality Control

Quality Assurance / Quality Control (QA / QC)
All deliverables (memos, reports, drawings, etc.) will be reviewed by senior experts qualified in the 
discipline(s) or subject matter involved. This is a key advantage of hiring a broad-based team for this 
work. Our staff focus on their own discipline as well as participate in the overall multidisciplinary 
process which leads to an understanding of how their discipline fits in with the overall goals and 
associated solutions for complex water resources and ecological conservation initiatives. With our 
broad base of expertise, we do not need to rely on a single person to be a “Jack of all trades”. We will 
rely on senior personnel to provide QA/QC for work completed by project staff.

Our reputation for delivering quality work products is the cornerstone of continuing work 
with existing and potential clients. This policy is designed to assure that we manage all work 
assignments to provide quality services to our clients. Project Managers are ultimately responsible 
for implementing the QA/QC process, and for budgeting and scheduling adequately for thorough 
quality control of all work. Team members are also responsible for following these requirements.

Specifically for this project, we have identified leaders to provide senior peer-review of work 
products generated by each firm. These include Jonathon Kusa (Senior Water Resources Engineer 
and Managing Principal of Inter- Fluve) and Will Gartley (President of Gartley & Dorsky).

Dories loaded with herring in Maine circa 1900s  
Image credit: Penobscot Marine Museum
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Appendices 
Camden Harbor and mouth of Megunticook River, circa 1898. 

Image credit: Camden Public Library, Walsh History Center.

Appendices
 

• Key Staff Resumes

• Examples of Renderings for Outreach Applications
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SR. WATER RESOURCES ENGINEER

Michael P. Burke, PE
Mike Burke is a professional engineer with 23 years of experience including every 

step in the project process: data acquisition, hydrologic, hydraulic and fluvial process 

analyses, applied restoration and fish passage planning and design, and construction 

oversight. Mike has extensive experience with detailed hydraulic and hydrodynamic 

modeling of regulated rivers across the country.  His interests include addressing the 

ecologic impacts of water resources development and habitat restoration based on 

understanding of large scale physical influences and ecologic response. He has worked 

with diverse project partners throughout his career, including remote village councils in 

the mountains of Nepal, individual landowners, Native American tribes, local, state and 

federal agencies, water and power utilities, and regional transportation authorities.

EXPERTISE

Water Resources Data Acquisition

Hydrologic, Hydraulic and Fluvial Process 
Analyses 

Dam-Related Impacts Analysis

Dam Removal Planning

Applied Aquatic Restoration Planning

Stream Channel Design 

Fish Passage Design

Project Management

Construction Oversight 

EDUCATION

MS, Civil Engineering  
Center for Ecohydraulics Research 
University of Idaho, 2006

BS, Civil Engineering 
University of Wisconsin, 1993

PROFESSIONAL AFFILIATIONS 
& REGISTRATIONS

Professional Engineer: CA, ID, MA, ME, 
MD, MI, NH, OR, RI, WA, WI

American Society of Civil Engineers (ASCE)

American Council of Engineering  
Companies (ACEC) of Maine

International Association of Hydraulic 
Engineering and Research

Penobscot River, Howland Dam Fish 
Bypass Channel
Howland, ME (2014-2016) 

As the last of the four key pieces of the Penobscot 
River restoration effort to be implemented, this project 
resulted in construction of a major bypass channel 
around the Howland Dam. The 100-ft wide bypass 
channel is required to provide a high level of service, 
stability and function over a broad range in design 
flows spanning from 250 cfs to nearly 12,000 cfs in 
the bypass channel alone. Mike led the design of the 
bypass channel and assisted the Penobscot Trust 
through project construction, during 2014-2016.

Sheepscot River, Coopers Mills & 
Head Tide 
Alna, ME (2015-Present)

The Atlantic Salmon Federation and their partners the 
Coopers Mills Dam Committee and the Head Tide Dam 
Committee commissioned Inter-Fluve to assist on a 
collaborative visioning and site design processes for 
the management of two historical dam sites on the 
Sheepscot River.  The river is home to twelve species 
of migratory fish, including the ESA-listed Atlantic 
salmon and Shortnose sturgeon. The inter-disciplinary 
team is developed solutions to safeguard public safety 
and reduce the impacts on native fish populations, 
while also maintaining fire protection water supply, 
memorializing the quintessential history of the 
villages, promoting public use and access to the river 
for recreational purposes, and providing educational 
components. Inter-Fluve is presently preparing final 
designs for both sites, which include removal of 
Coopers Mills Dam and modification of Head Tide 
Dam. Construction is planned for 2017. Mike is project 
manager, technical lead, and engineer of record.

Royal River Dam Fishway Assessment 
& Cost Analysis
Yarmouth, ME (2016-Present)

The lower dams of the Royal River have been ranked 
as high priority for removal or alteration based on the 
Nature Conservancy’s assessment of potential fish 
habitat and migration routes. Inter-Fluve has been 
tasked with preliminary fish assessment surveys and 
cost analyses for TNC and its collaborators. Inter-Fluve 
is developing four dam modification alternatives 
based on preliminary surveys of potential fish passage 
configurations, assessment of current fish ladder 
operation, and analytical assessments of these field 
data.  Mike is project manager and technical lead. 

Mill River Dam Removal Design 
Taunton, MA (2007-Present) 

Mike’s role since 2007 has encompassed site 
assessment, flood impacts modeling and 
assessment, conceptual restoration design and 
cost estimation, quality assurance of the feasibility 
study documentation, detailed design, preparation 
of construction documents, and construction 
engineering. Mike was the Engineer of Record for  two 
of the three dam removals, the last of which is in the 
final design stage. 

Shawsheen River Dam Removals & 
Fish Passage
Andover, MA (2008-2017)

Inter-Fluve conducted a dam removal/fish passage 
feasibility study on three small dams in urban settings 
along the Shawsheen River. Tasks included data 
collection, topographic, bathymetric and depth of 
refusal surveys, development of hydraulic models, 
concept drawings and detailed designs. Potential 
impacts to surrounding infrastructure such as existing 
river walls and bridges as well as public perception 
were major considerations in developing the designs 
for and managing the construction of these removals. 
Removal of two of the dams was completed Spring of 
2017. Mike contributed to construction observation.

SELECTED PROJECT EXPERIENCE

 STAFF RESUME
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Michael P. Burke, PE

ADDITIONAL PROJECT EXPERIENCE

Coonamessett River Fish Passage
Falmouth, MA (2013-Present) 

The Coonamessett River is a spring-fed stream flowing south through 
Falmouth into Vineyard Sound. The lower portion of the river and 
alluvial valley is owned by the Town of Falmouth for the dual purposes 
of conservation and preservation of organic cranberry cultivation. Four 
undersized culverts and dams present partial fish passage barriers in this area. 
Inter-Fluve was retained to identify feasible alternatives that improved fish 
passage and habitat, retained the ability to grow cranberries, and retained 
recreational opportunities. Inter-Fluve completed geomorphic analyses, 
hydraulic models, sediment sampling, concept renderings, and held a 
successful public meeting to describe the alternatives. Mike is engineer of 
record. 

Tidmarsh Farms Dam Removal & Brook Restoration
Plymouth, MA (2011-2016) 

Inter-Fluve was contracted by MA DER to develop designs for the over $3M 
restoration of Tidmarsh Farms, a 250-acre cranberry bog complex converted 
into a conservation easement. Designs included 20,000-ft of channel 
restoration; 250 acres of fen and Atlantic white cedar bog restoration; fish 
passage design; and the removal of a 20-foot-high dam in the headwaters. 
Mike performed senior level QA/QC and construction engineering. 

Hoosic River Naturalization
North Adams, MA (2015-2016)

MA DER contracted Inter-Fluve and our partners to develop concepts to bring 
transformative change and additional investment into the downtown City of 
North Adams through revival and renaturalization of Hoosic River. This $8.7M 
restoration and reconnection of the 1.5-mile South Branch of the Hoosic River, 
provided an opportunity to reconnect residents and visitors to the River, 
create economic development and restore the river ecosystem.  Mike served 
as a senior technical advisor on the project, steering hydrodynamic modeling 
activities and engineering design development. 

Ipswich River, South Middleton Dam Removal Final 
Design
Ipswich, MA (2010-Present)

Inter-Fluve completed an initial feasibility study for the removal of South 
Middleton Dam in 2010. Following the study, Inter-Fluve contracted with 
IRWA and MA DER to complete engineering designs and initiate permitting. 
The feasibility study and designs included analysis of the quantity and quality 
of sediment within the dam impoundment, surveying for hydraulic modeling, 
hydrology and hydraulic analyses, and engineering designs. Located adjacent 
to one of the oldest continuously-used industrial sites in MA, the dam is no 
longer necessary and does not provide any fish passage. Upon removal of the 
Middleton Dam, 56 miles of the mainstem and tributaries of the Ipswich River 
will be open to migratory and resident fish. Project partners include IRWA, 
the Massachusetts Division of Ecological Restoration (DER), Bostik, Inc., the 
U.S. Fish & Wildlife Service, and the NOAA Restoration Center. Mike was the 
Engineer of Record, and performed H&H, and design oversight.

East Putney Brook Dam Removal
Westminster, VT (2017-Present)

The East Putney Brook Dam currently compromises biotic connectivity, 
interfering with the upstream movement of resident trout and impairing their 
life history functions. In addition to its impacts on aquatic resources, the dam’s 
continued presence perpetuates a problem for sediment transport through 

the system. The Connecticut River Conservancy and its partners recently 
engaged Inter-Fluve to provide survey, sediment management planning, 
hydrology and hydraulic modeling, and construction-ready designs for 
removal of the dam structure and restoration of the brook through the former 
impoundment. The designs will consider impacts to upstream infrastructure, 
particularly culvert and dry hydrant replacement. Design and construction 
took place in 2017 and will continue into 2018. Mike is the engineer of record.

Harvey’s Lake Dam Removal
Barney, VT (2017-Present)

Inter-Fluve was contracted by the Connecticut River Conservancy to carry out 
the preliminary designs for dam removal on Harvey’s Lake, including design 
of a passive hydraulic structure at the lake outlet that will control low lake 
level, mimic a natural outflow regime, and provide for effective fish passage 
along South Peacham Brook. Designs are currently in progress, and Inter-
Fluve’s scope includes topographic and depth-of-refusal survey, geomorphic 
and habitat assessment, hydrologic and hydraulic assessment, and sediment 
management planning. Mike is engineer of record. 

Boardman River Dam Removals 
Traverse City, MI (2013-Present)

Inter-Fluve is part of a design team for the $16M  removal of Boardman, Sabin 
and Brown Bridge Dams on the Boardman River. Our team is working with 
AECOM, USACE and numerous stakeholders to provide floodplain restoration, 
bank stabilization, vegetation salvage, large wood habitat and riffle-pool 
restoration to support the dam removals.  Mike is the Engineer of Record and 
project manager. 

Suncook River Stabilization
Epsom, NH (2014-Present)

Following the 2006 Mother’s Day flooding, Inter-Fluve was contracted by 
New Hampshire DES to assess the mile-long Suncook River avulsion causing 
widespread erosion and deposition and to develop designs for protecting 
road crossings and infrastructure as part of this $3.6M project.  Mike was 
responsible for QA/QC.

Patapsco River, Simkins & Bloede Dam Removals 
Elliot City, MD (2011-2017) 

The Simkins Dam removal, a project funded through Economic Recovery Act 
Funding that involved American Rivers, NOAA, Maryland DNR Fisheries, and 
the Friends of the Patapsco River Valley State Park, involved the removal of 
the 12 feet high by 180 feet long concrete structure, crossing an active, 42-
inch diameter above ground sewer to access the dam, and passive transport 
of 60,000 cubic yards of sediment downstream. Dam rubble was used to 
build artificial oyster reefs in Chesapeake Bay. Bloede Dam is located on the 
Patapsco River within the most visited state park in Maryland.  The dam is 
the last major fish passage barrier in the lower Patapsco watershed. In 2011, 
Inter-Fluve was contracted by American Rivers to complete alternatives 
analysis through final design plans for the Bloede Dam Removal. The goals 
are restoration of fish and aquatic organism passage and restoration of the 
Patapsco River. The $15M project included relocation of over 1,500 ft of 48-
inch pressurized sanitary sewer interceptor. The project also required close 
coordination with Maryland Department of Natural Resources, NOAA, and 
numerous stakeholders.  Mike served in an independent engineering QA/QC 
role for the final designs and construction documents for these projects.

 STAFF RESUME
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SR. WATER RESOURCES ENGINEER

Sarah Widing, PE
Sarah is a professional engineer with 14 years of experience serving public and private 

clients. Sarah’s technical and project management experience include hydrologic, 

hydraulic, and floodplain modeling; stormwater management system permitting and 

design; dam safety applications including Phase I studies, breach analyses, and inflow 

design flood determinations; and culvert and bridge crossing design for structural 

stability and habitat continuity. Recently, Sarah has worked on several dam removal 

planning and dam safety projects throughout New England and was project engineer 

for the Exeter Great Dam Removal in New Hampshire, which won a 2017 ACEC 
Engineering Excellence Award in the category of Water Resources.

EXPERTISE

Hydrologic and Hydraulic Modeling

Floodplain Modeling

Stormwater Management

System Permitting and Design

Dam Safety: Phase I Studies

Culvert and Bridge Crossing Design

Permitting

Project Management

Construction Oversight

SOFTWARE AND SKILLS

ESRI ArcGIS Suite, AutoDesk Suite, HEC-
RAS, HEC-HMS, HEC-DSS, Hydrocad, ICPR, 
SWMM, HY-8, TR-20, TR-55, RUSLE2, SITES, 
TR-60, ECOMSED, MOSES, CHAMP, WHAFIS, 
Runup2.0, Visual Basic, Matlab, MathCAD

EDUCATION

MS, Water Resources Engineering 
Tufts University, 2004

BS, Civil Engineering, magna cum laude 
Tufts University, 2001

PROFESSIONAL AFFILIATIONS 
& REGISTRATIONS

Professional Engineer: 
MA, ME

Town of Shirley Planning Board  
(Vice Chair), 2015-present

Montachusetts Regional Planning  

Commission (member), 2015-present

Mill River Feasibility Analysis & Dam 
Removal Design 
Taunton, MA (2007-Present) 

After flood threats on the Mill River in 2005, project 
partners teamed to develop options for the dams with 
goals to restore passage and habitat. Inter-Fluve was 
contracted by MA DER and partners to complete a 
comprehensive preliminary engineering investigation, 
develop designs and perform construction 
management for the removal of three dams. Sarah is 
providing engineering support. 

Suncook River Stabilization
Epsom, NH (2014-Present)

Following the 2006 Mother’s Day flooding, Inter-Fluve 
was contracted by New Hampshire DES to assess the 
mile-long Suncook River avulsion causing widespread 
erosion and deposition and to develop designs for 
protecting road crossings and infrastructure as part 
of this $3.6M project. Sarah is providing engineering 
support. 

Don River Mouth Naturalization
Toronto, Canada (2016-Present)

Inter-Fluve is part of a multi-disciplinary team 
contracted by MVVA and Waterfront Toronto to assist 
with the $1B revitalization project re-routing the 
mouth of the river and restoring it as a major feature of 
Toronto’s waterfront. It will be the centerpiece of new 
mixed-use neighborhoods, parks and greenspaces and 
also provide the flood protection necessary to develop 
the larger Port lands. Sarah is contributing to design, 
document review, H&H and data collection.

PRIOR TO JOINING INTER-FLUVE

Leominster Dam Removal
Leominster, MA (2015-2017)

Sarah managed a Phase I alternatives analysis/
feasibility study to initiate removal of the Leominster 
Dam on the Nashua River. Sarah coordinated research 

into permitting requirements and data collection 
requirements. Ongoing work involved developing 
a field data-collection program and coordinating 
datacollection tasks.

Great Dam Removal
Exeter, NH (2014-2017)

As project engineer, Sarah performed hydraulic 
modeling to support the design of restoration and 
reinforcement elements. Sarah evaluated dam removal 
impacts on footings of upstream structures (bridges, 
retaining walls) and velocities and shear stresses to 
support design of stable substrate that promotes 
seasonal passage of key aquatic species.

Limerock Dam Alternatives Analysis
Lincoln, RI (2004-2006)

Sarah provided hydrology and hydraulic modeling 
support for the alternatives analysis for dam 
remediation, restoration, and/or removal. Sarah 
designed a new outlet structure for compliance with 
TR-60 and RI design criteria. 

Maine Floodplain Management 
Program (MFMP)
Maine (2010)

As the project manager and primary client contact, 
Sarah coordinated diverse support services for 
the MFMP including: FEMA’s Map Modernization 
Program, pre-scoping and scoping of Washington, 
Hancock, Penobscot, and Androscoggin Counties. 
Improved, updated, and maintained the internal MS 
Access ordinance tracking database. Sarah provided 
guidance for pursuing automatic adoption of digital 
flood insurance rate maps in incorporated and LURC 
communities. Sarah presented research at ASFPM 
conference and performed an extensive study of 
historical flooding in major drainage basins in Maine to 
support flood hazard mitigation planning.

SELECTED PROJECT EXPERIENCE

 STAFF RESUME
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Sarah Widing, PE 

ADDITIONAL PROJECT EXPERIENCE

 STAFF RESUME

Papermill Pond Dam - Versailles Dam
Sprague, CT (2010-2011)

Sarah performed hydrologic and hydraulic modeling and developed the 
breach scenario analyses to evaluate the potential impacts of dam failure and 
to guide the decision to remediate, restore, or remove the dams. 

MaineDOT Route 1 Bypass Bridge & Culvert 
Replacement
Presque Isle, ME (2015-2017)

Sarah served and project engineer and prepared MaineDOT Hydraulic Reports 
including supporting technical analyses for new and replacement bridges and 
culverts. Sarah coordinated with MaineDOT Environmental Office on designing 
crossings for wildlife passage.

FEMA Map Modernization Program
Multiple Counties, MA & ME (2004-2008)

As project engineer Sarah performed assorted tasks to support FEMA’s Map 
Modernization program including identifying areas with deficient maps, 
coordinating and leading discussion with local floodplain managers and first 
responders. Plymouth, Bristol, and Barnstable Counties, MA. Washington, 
Hancock, Penobscot, Androscoggin Counties in ME.

Mystic River Watershed Vulnerability Analysis
Cambridge, MA (2013-2014)

Sarah developed hydrologic and hydraulic modeling scenarios of the 
Mystic River watershed in support of the City of Cambridge Climate Change 
Vulnerability Analysis. Sarah coordinated with local agencies and firms to 
review and evaluate climate change studies, operations of flood control 
facilities in the watershed, and model sensitivity to coastal boundary 
conditions.

Neponset River and Dorchester Bay Flood Study
Boston, MA (2015)

As project manager and engineer, Sarah prepared a study to evaluate the 
effects of a 100-year coastal flood event at a warehouse facility adjacent to 
the Neponset River and Dorchester Bay. Sarah performed a coastal study to 
estimate still-water elevations, wave heights, and wave run-up impacts to a 
structure in the coastal floodplain for existing and eroded beach conditions. 
She also recommended a structure reinforcement design to reduce the impact 
of wave action on the facility.

Alewife Brook Floodplain  
Cambridge, MA (2010-2017)

As project manager and primary client contact, Sarah prepared assorted 
CLOMRs/LOMRs, technical supporting data, and community outreach materials 
for developments in the floodplain/floodway of Alewife Brook. (FACES/
Residences at Alewife), (Acorn Park/ Discovery Park), (Lanes and Games/
Residences at Alewife Station).

Walden Pond Stormwater Impacts
Concord, MA (2004-2005)

As project engineer Sarah designed low-impact BMPs to mitigate stormwater 
runoff impacts to the public beach. Improvements constructed in 2005.

Win Development Construction Plans
Worcester, MA (2012-2013)

Sarah served as project manger and prepared site design permit and 
construction plans and specifications for the project to convert the Worcester 
Vocational Technical School to a residential development (Voke Lofts).

Passaic River Superfund Site
Passaic, NJ (2006-2009)

As project engineer, Sarah modeled tidal fluctuations and sediment transport 
to support the development of sampling programs and cleanup efforts. 
ECOMSED.

PUBLICATIONS

• MassDOT. MassDOT Stormwater Handbook (in review, anticipated 
2017/2018). Project manager and contributing author. Coordinated 
activities to develop content and produce text, photographs, graphics, 
and associated multi-media tools. The handbook provides MassDOT-
specific design guidance for stormwater management infrastructure that 
meets state and federal stormwater quality treatment requirements.

• MassDOT. Design of Bridges and Culverts for Wildlife Passage (2010). 
Contributing author. Researched and reviewed other State design 
manuals. Developed text and figures. The document provides MassDOT-
specific guidance for stream-crossing design to meet the requirements 
of the Massachusetts Stream Crossing Standards and Section 404 of the 
Clean Water Act.

• VTRANS. Hydraulics Manual (2015). Contributing author. Developed 
text and figures for the chapters: “Hydrology” and “Channel Stability and 
Scour at Bridges.” The document provides VTRANS-specific guidance 
for designing highway infrastructure including bridges, culverts, and 
roadside swales.

• Maine Floodplain Management Program. Historic Flooding in Major 
Drainage Basins, Maine (2007). Project manager and primary author. 
Collected data and prepared text and figures. The document supports the 
flood hazard mitigation planning program.

• Master’s Thesis: The Effect of Serial Correlation of Daily Flows on Estimates 
of the Variance of the Mean Annual Load. 2004. (Advisor: Richard Vogel).
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SR. FLUVIAL GEOMORPHOLOGIST

Nick Nelson, CERP
Nick has 11 years of experience as a fluvial geomorphologist and manages Inter-Fluve’s 

New England office in Cambridge, MA. He is currently working on all phases of dam 

removal and river restoration projects around the country, leading project management, 

construction oversight, topographic surveying, and restoration design. His work with Inter-

Fluve has focused on dam removal and urban channel restoration/rehabilitation planning 

and design, cranberry bog restoration design, geomorphic and habitat assessments, and 

GIS analyses. Nick has taught at Northeastern University, the University of Minnesota, 

Harvard University Graduate School of Design and was an invited instructor at Tongji 

University in Shanghai, China in 2017.  Nick is currently a technical advisor for the Fluvial 

Geomorphology Task Force with the UMass RiverSmart Communities program. 

EXPERTISE

Urban Erosion and Hazard Assessment

Urban River Restoration and Revitalization 
Design

Effects of Dams on River Systems

Dam Removal Assessment and Design

Retired Cranberry Bog Restoration Design

Topographic and Bathymetric Surveying 

Sediment Sampling 

Project Management 

Construction Oversight

EDUCATION

MS, Watershed Science 
Utah State University, 2007

Teton Science Schools’ Graduate Program 
in Enviro. & Experiential Education Jackson 
2004

BA, Geosciences 
Williams College, 2003

PROFESSIONAL AFFILIATIONS 
& REGISTRATIONS

Society for Ecological Restoration 
Certified Ecological Restoration 
Practitioner (CERP)

Penobscot River, Howland Dam Fish 
Bypass Channel
Howland, ME (2014-2016) 

As the last of the four key pieces of the Penobscot 
River restoration effort to be implemented, this 
project resulted in construction of a major bypass 
channel around the Howland Dam. The 100-ft wide 
bypass channel is required to provide a high level of 
service, stability and function over a broad range in 
design flows spanning from 250 cfs to nearly 12,000 
cfs in the bypass channel alone. Nick assisted with the 
assessment and monitoring. 

Eel River Headwaters Restoration & 
Sawmill Dam Removal
Plymouth, MA (2007-2010)

The headwaters of the Eel River in Plymouth, MA 
consisted of seven cranberry bogs, downstream of 
which a historic dam prevented fish passage upstream. 
Restoring this 60-acre site (40 of which is cranberry 
bog) to pre-agriculture hydrology involved first 
conducting a preliminary engineering investigation 
and preparing the project design. Together with our 
project partners, we managed construction, which 
involved removing an old dam and nearby culverts; 
creating 8,000 feet of new stream channel; in-channel 
habitat improvement; installing two fish and wildlife-
friendly culverts; and planting 17,000 Atlantic white 
cedar trees. Nick assisted with the surveying and 
construction oversight aspects of this project. This 
project was awarded the 2010 Coastal America Award.

Tidmarsh Farms River and Wetland 
Restoration
Plymouth, MA (2011-2016) 

Inter-Fluve was contracted by MA DER to develop 
designs for the over $3M restoration of Tidmarsh Farms, 
a 250-acre cranberry bog complex converted into a 
conservation easement. Designs included 20,000-ft of 
channel restoration; 250 acres of fen and Atlantic white 
cedar bog restoration; fish passage design; and the 
removal of a 20-foot-high dam in the headwaters. Nick 
was Project Manager and fluvial geomorphologist.

Coonamessett River Fish Passage
Falmouth, MA (2011- present) 

The Coonamessett River is a spring-fed stream flowing 
south through Falmouth into Vineyard Sound. The 
lower portion of the river and alluvial valley is owned 
by the Town of Falmouth for the dual purposes of 
conservation and preservation of organic cranberry 
cultivation. Four undersized culverts and dams present 
partial fish passage barriers in this area. Inter-Fluve was 
retained to identify feasible alternatives that improved 
fish passage and habitat, retained the ability to grow 
cranberries, and retained recreational opportunities. 
Inter-Fluve completed geomorphic analyses, hydraulic 
models, sediment sampling, concept renderings, 
and held a successful public meeting to describe the 
alternatives. Nick is leading the current effort to restore 
the Lower Bog and remove Lower Dam. Preliminary 
designs are being submitted for permitting.

Sheepscot River, Coopers Mills & 
Head Tide 
Alna, ME (2015-Present)

The Atlantic Salmon Federation and their partners the 
Coopers Mills Dam Committee and the Head Tide Dam 
Committee commissioned Inter-Fluve to assist on a 
collaborative visioning and site design processes for 
the management of two historical dam sites on the 
Sheepscot River.  The river is home to twelve species 
of migratory fish, including the ESA-listed Atlantic 
salmon and Shortnose sturgeon. The inter-disciplinary 
team is developed solutions to safeguard public safety 
and reduce the impacts on native fish populations, 
while also maintaining fire protection water supply, 
memorializing the quintessential history of the 
villages, promoting public use and access to the river 
for recreational purposes, and providing educational 
components. Inter-Fluve is presently preparing final 
designs for both sites, which include removal of 
Coopers Mills Dam and modification of Head Tide 
Dam. Construction is planned for 2017. Nick conducted 
survey and provided geomorphology, conceptual 
design, and project management.

SELECTED PROJECT EXPERIENCE

 STAFF RESUME
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Nick Nelson, CERP 

ADDITIONAL PROJECT EXPERIENCE

 STAFF RESUME

Ipswich River, South Middleton Dam Removal
Middleton, MA (2009-present)

Inter-Fluve completed an initial feasibility study for the removal of South 
Middleton Dam in 2010. Following the study, Inter-Fluve contracted with IRWA 
and MA DER to complete engineering designs and initiate permitting. The 
feasibility study and designs included analysis of the quantity and quality of 
sediment within the dam impoundment, surveying for hydraulic modeling, 
hydrology and hydraulic analyses, and engineering designs. Located adjacent 
to one of the oldest continuously-used industrial sites in MA, the dam is no 
longer necessary and does not provide any fish passage. Upon removal of the 
Middleton Dam, 56 miles of the mainstem and tributaries of the Ipswich River 
will be open to migratory and resident fish. Project partners include IRWA, the 
Massachusetts Division of Ecological Restoration (DER), Bostik, Inc., the U.S. 
Fish & Wildlife Service, and the NOAA Restoration Center. Nick is the project 
manager.

Shawsheen River Dam Removals & Fish Passage
Andover, MA (2008-2017)

Inter-Fluve conducted a dam removal/fish passage feasibility study on three 
small dams in urban settings along the Shawsheen River. Tasks included 
data collection, topographic, bathymetric and depth of refusal surveys, 
development of hydraulic models, concept drawings and detailed designs. 
Potential impacts to surrounding infrastructure such as existing river walls and 
bridges as well as public perception were major considerations in developing 
the designs for and managing the construction of these removals. Removal 
of two of the dams was completed Spring of 2017. Nick provided Project 
Management for this project.

Mill River Fish Passage Feasibility Analysis & Dam 
Removals 
Taunton, MA (2007-Present) 

After flood threats on the Mill River in 2005, project partners teamed to 
develop options for the dams with goals to restore passage and habitat. Inter-
Fluve was contracted by MA DER and partners to complete a comprehensive 
preliminary engineering investigation, develop designs and perform 
construction management for the removal of three dams. For this project, Nick 
collected the historical background information, completed a due diligence 
review of possible contaminants, assisted with the topographic and depth of 
refusal surveys, and led the collection of sediment samples. Nick also guided 
the permitting process, provided bid support, became project manager, and 
provided construction oversight. Nick is managing all aspects of the West 
Britannia Dam removal designs which began in 2013.

Suncook River Stabilization
Epsom, NH (2011-Present)

Following the 2006 Mother’s Day flooding, Inter-Fluve was contracted by 
New Hampshire DES to assess the mile-long Suncook River avulsion causing 
widespread erosion and deposition and to develop designs for protecting 
road crossings and infrastructure as part of this $3.6M project. Nick is project 
manager. 

Hoosic River Naturalization
North Adams, MA (2015-2016)

MA DER contracted Inter-Fluve and our partners to develop concepts to bring 
transformative change and additional investment into the downtown City of 
North Adams through revival and renaturalization of Hoosic River. This $8.7M 
restoration and reconnection of the 1.5-mile South Branch of the Hoosic River, 
provided an opportunity to reconnect residents and visitors to the River, create 
economic development and restore the river ecosystem. Nick was the project 
manager and fluvial geomorphologist for this project.

Patapsco River Dam Removals
Baltimore, MD (2009-2011)

Inter-Fluve was contracted to complete final designs for the removal of 
Simkins Dam and the restoration of the Patapsco River in the vicinity of the 
dam. Inter-Fluve completed initial feasibility studies, topographic surveying of 
about 13 miles of river, depth-to-refusal analysis and chemical analysis of the 
impounded sediment, hydraulic modeling, final designs, and bid specifications. 
The dam was removed in December, 2010 and the channel is currently being 
restored with Inter-Fluve staff providing construction oversight. Nick collected 
preliminary information, created field maps, led the topographic survey, and 
assisted with other duties.

Cotley River Dam Removal & Stream Restoration 
Design
Taunton, MA (2010-Present)

In an effort to improve the aquatic habitat for native fishes, Inter-Fluve was 
retained by Save the Bay to design the removal of Barstowe’s Pond Dam 
on the Cotley River. The dam is the first and only impediment to stream 
fishes between the Taunton River and the headwaters of the Cotley River. 
Barstowe's Pond Dam is an 8-ft tall wooden dam that provides no fish passage 
on a tributary to the Taunton River in Taunton, MA. It is the only complete 
obstruction on the Cotley River, and with no obstruction on the Taunton River, 
removal of this dam could open miles of habitat for alewife and American Eel. 
Inter-Fluve was contracted to design the dam removal and restoration of the 
river upstream of the dam. Preliminary designs are complete and Inter-Fluve 
is currently filing permits. Nick is the project manager for this project, has 
conducted the initial fieldwork, oversaw the hydraulic and sediment transport 
studies, managed the design process, and is currently submitting permits.

Wellingsley Brook Dam Removals & Fish Passage
Plymouth, MA (2010-2012)

Wellingsley Brook is a small stream flowing into Plymouth Harbor that 
contains three 1 to 2-ft tall dams within 500 ft of the tidal zone. These small 
structures and low flows resulting from a man-made second channel are fish 
passage barriers in a stream once suitable for brook trout and shad. Inter-
Fluve was hired to design the removal of these structures and the restoration 
of the channel. Final designs were completed in 2011 and construction was 
completed in 2012. Nick was the project manager for this project and was 
involved in all phases.

Cold Brook-Bank Street Cranberry Bog Ecological 
Restoration
Harwich, MA (2017-Present)

The Harwich Conservation Trust (HCT) and Massachusetts Division of Ecological 
Restoration (DER) partnered with the goal of implementing a comprehensive, 
process-based ecological restoration of the 66-acre Bank Street Bogs Nature 
Preserve, a former cranberry bog complex. The project focuses on restoring 
the underlying ecological processes to transform the former bogs into a 
diverse, dynamic, and self-sustaining wetland and riverine habitat.  Inter-
Fluve was hired to provide preliminary designs to the 50% completion level 
and the beginning of permitting through the submittal of a MEPA Expanded 
Environmental Notification Form (EENF), along with Hydrologic and Hydraulic 
Studies including inundation mapping, culvert replacement evaluation and 
fish passage investigation and coordination. This project will benefit wildlife in 
areas designated by MA NHESP as BioMap Core Habitat and Critical Supporting 
Natural Landscape, provide enhanced ecological services, from floodwater 
storage and water purification to biodiversity maintenance and carbon 
sequestration, and create a vibrant landscape for public use and enjoyment. 
Cold Brook is located in an 822-acre watershed which originates in Paddocks 
Pond and empties into Saquatucket Harbor. Nick is project manager.
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JAMES A. DORSKY 
SENIOR VICE PRESIDENT, CHIEF SURVEYOR  

(Maine PLS 2290, Alaska PLS 9021) 
Gartley & Dorsky Engineering & Surveying, Inc. 

 
 

With thirty years of surveying experience, Jim leads the Gartley & Dorsky survey team 
with a high level of proficiency in conventional, GPS and bathymetric surveying 
services.  
 

SKILLS PROFILE 
 Land Surveying:  Boundary surveys, deed descriptions, Topographic/As-built Surveys, ALTA/ACSM 

Land Title Surveys, Subdivisions, Condominium Plats and Plans, Elevation Certificates/LOMAs, 
Construction Layout 

 Global Positioning System (GPS) surveys: Trained and experienced with Trimble and Ashtech 
equipment, field and post-processing experience since 1991 

 Hydrographic Surveying:  Bathymetric surveys, off-shore positioning 
 

EDUCATION 
 B.S., Forest Engineering, University of Maine, Orono, 1988 
 Pre-Professional Forestry, Paul Smith’s College, Paul Smith’s, NY  1984 

 

PROFESSIONAL EXPERIENCE 
Gartley & Dorsky Engineering & Surveying, Inc., Camden, Maine, 2003-Present          
Principal, Senior Vice President, Chief Surveyor:  Leads survey team with high expectations and 
performance standards aimed to provide high quality, efficient surveys in a wide variety of applications.  
Responsible for company growth and development as local survey needs expand and transition.  
Maintains close working relations with senior and project engineers to contribute technical expertise to 
the team in survey applications.   
 

Coffin Engineering & Surveying, Inc., Augusta & Camden, Maine, 1999-2003          
Principal, Senior Vice President: Chief Surveyor for Camden Office and Head of GPS Department for 
Coffin Engineering & Surveying, Inc.   
 

Coffin Engineering & Surveying, Inc., Augusta, Maine, 1996-1999          
Project Surveyor: Surveyor and Head of GPS Department for Coffin Engineering & Surveying, Inc.   
 

Lounsbury & Associates, Kuparuk, Alaska, 1995-1996          
Office Technician:  Field crew support, calculations, and plan preparation for construction surveys for 
structures and pipelines in the North Slope oil fields. 
 

ASCG Incorporated, Anchorage, Alaska, 1991-1995 
Project Surveyor:  Performed all aspects of survey projects from start to finish from field work in remote 
locations throughout Alaska to finalizing final plans in the main Anchorage office.  Work included 
topographic and boundary surveys, high precision monitoring and construction surveys for structures 
and pipelines on the Trans Alaska Pipeline and in the North Slope oil fields, high order GPS control 
surveys, and hydrographic surveying. 
 

Ocean Technology, Ltd, (Subsidiary of ASCG, Inc), Anchorage, Alaska, 1990-1991 
Party Chief for survey crew  
 

Land Use Consultants, Portland, Maine, 1987-1990 
Party Chief for survey crew  
 

ORGANIZATIONAL AFFILIATIONS  
 Maine Society of Land Surveyors (MSLS) 
 American Congress on Surveying and Mapping (ACSM) 
 National Society of Professional Surveyors (NSPS)
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CARMEN B. BOMBEKE 
SENIOR ENGINEER  

(Maine P.E. 11988; Florida P.E. 73233; New Hampshire PE 14452) 
Gartley & Dorsky Engineering & Surveying, Inc. 

 

 

With a varied background ranging from hands‐on carpentry to prestigious academic research 
to  innovative  structural modeling and design, Carmen  contributes open‐minded,  solution‐
oriented focus with technical rigor to the structural engineering team.   
 

SKILLS PROFILE 
 Structural Analysis, Design and Modeling – 2D and 3D  
 Steel construction – hot rolled, light gauge, analysis, design and detailing 
 Wood construction – conventional framing, new and existing structures  
 Concrete construction – retaining structures, foundation design, reinforced concrete  
 Building Inspections – general inspections, field assistance, quality control 
 Code Administration: IBC, IRC, IEBC 
 Historic Structures ‐ conditions assessments, rehabilitation/preservation design 

 

EDUCATION 
 Honors B.S., Civil & Environmental Engineering, Stanford University, 1999 
 M.S., Civil & Environmental Engineering, Columbia University, 2000 
 Additional graduate coursework, University of Maine, 2003‐2006 

 

PROFESSIONAL EXPERIENCE 
Gartley & Dorsky Engineering & Surveying, Inc., Camden, Maine, 2007‐Present          
Senior Engineer:  Manages structural engineering discipline.  Performs structural engineering 
services including design, analysis, 3D modeling, connection detailing, existing conditions 
assessments, construction inspections, special structural inspections, structural specification 
development, construction document development and review, code administration/ 
compliance services.  Coordinates structural services with design and construction 
professionals on multi‐disciplinary projects.  Provides high‐performance design solutions to 
meet programmatic and economic goals of each individual project.  Experienced in historic 
structure rehabilitation and preservation. 
 

Advanced Engineered Wood Composites (AEWC) Center, Orono, Maine, 2003‐2006   
PhD Candidate/Researcher:  Developed a comprehensive testing program for development of 
new, innovative, composite products.  Specialized in structural laboratory testing and 
modeling of prefabricated panelized roof framing systems. Performed computational analyses 
of structural performance and product characteristics to support future code evaluation service 
(ICC‐ES) product acceptance. 
 

ARUP (Ove Arup & Partners), New York, New York, 2000‐2001 
Engineer:  Performed structural analysis, design, modeling and detailing for large‐scale steel 
and reinforced concrete structures using in‐house 3D structural computational analysis and 
modeling software.  Principal Project: Design of 32,000 square‐foot glass roof structure 
integrating existing historic elements and new components. 
 

ORGANIZATIONAL AFFILIATIONS 
 American Society of Civil Engineers (ASCE) 
 Structural Engineering Association of Maine (SEAM) 
 International Code Council (ICC) 
 Maine Building Officials and Inspectors Association (MBOIA) 
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Conceptual Rendering Experience: Inter-Fluve 

Inter-Fluve often assists clients with public outreach and education. The following pages present examples 
of Inter-Fluve’s landscape-style and photographic conceptual renderings designed for such purposes.
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Head Tide Dam - Concept Plan
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1. Gatehouse structure removal: Saw-cut 
spillway structure at vertical seam and 
remove the existing gatehouse structure 
/ right abutment.

2. Reconstructed Overlook: Construct 
a new steel overlook structure to 
accomodate river flows and provide 
a viewing platform celebrating the 
historic dam site. Install new railing 
design focused on durability, safety 
and visibility and interpretive panels 
mounted on the rails.  Install benches.

3. Upstream portage path: Maintain the 
existing pathway on private property if 
permission remains.  Clear pathway of 
low branches for portage clearance. 

4. Stepped stairway: Construct a stone 
or wood stepper path to provide 
access from the upper parking level to 
swimming landing.

5. Reconfigure parking area: Provide 
clear vehicular and pedestrian 
circulation and parking areas. 

6. Kiosk: Install a new kiosk structure 
with site orientation and interpretive 
panels.

7. Downstream portage pathway: Modify 
existing grade and bedrock to create a 
ramped/stepped pathway from parking 
area to swimming landing. Optional: 

install a simple handrail along the 
river side of pathway for additional 
safety.

8. Retaining wall: Stabilize eroding 
slope by creating a retaining 
wall with the existing concrete 
foundation pylons salvaged stone. 
Embed mill stone artificts for 
cultural reference.

9. Overlook park: Remove invasive 
species and limb-up low branches 
to provide site lines to swimming 
hole below.  Optional seating 
opportunities.
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Peconic Estuary Conceptual Habitat Restoration Design

Suffolk County, Long Island, NY

N
301 S. Livingston Street, Suite 200
Madison, WI 53703
p 608.441.0342 www.interfluve.com February 2013 Exhibit
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36’ long, 1:6 (16%) 
Alaskan Steeppass Fish 
Ladder; or roughened 
channel within  existing 
spillway.

Concept plan: Fish ladder with resting pools

Section B-B:  Fish Ladder Spillway (n.t.s.)
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(2) 17’ long, 1:6 (16%) 
slope fish ladders with 
resting pool in existing 
slope.

Integral resting pool 
and hydraulic control 
at end of renovated 
spillway.

Reconstructed roadway 
with curbed sidewalk 
and railing. Overlook / 
educational opportunity

Installation of Alaska Steeppass ladder at low-head dam

Cross-section: Alaska Steeppass 
Ladder

Note:  Final configuration of fish 
ladder and renovated / reconstructed 
spillway to be determined.  Refer to 
report text for further discussion.

Peconic Estuary Conceptual Habitat Restoration Design

Suffolk County, Long Island, NY
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Existing 
Conditions 

Proposed 
Conditions 
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Balmoral Dam
Existing Conditions 

Balmoral Dam
Proposed Conditions 
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Ballardvale Dam
Existing Conditions 

Ballardvale Dam
Proposed Removal Conditions 
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