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EXECUTIVE SUMMARY  

Background  

Wetland restoration of post-production cranberry farms is new to Massachusetts with the first 

project being completed five years ago, at Eel River in Plymouth MA, and may soon become a 

more prevalent restoration project for the state. A shift in the cranberry industry is making it 

challenging for many of the smaller farms in MA to stay in production. The price of cranberry is 

dropping due to the mass production in Canada and Wisconsin and therefore many of the smaller 

MA farms cannot keep up with the costs of managing their farms. In the coming years when 

some farms need to end production, the option of restoration of the farmers’ land back into a 

natural freshwater wetland is a possible solution; however, this may not be feasible for all farms 

from a financial and ecological perspective. To prepare for the changes in the industry, and help 

guide effective use of limited resources, there is a need to know which of these farms have the 

greatest potential for freshwater wetland restoration. This project will formulate a rapid 

assessment tool, which will utilize wetland assessment criteria, to identify and prioritize post-

production cranberry farm wetland restoration sites in Southeastern and Cape Cod, MA.  

Methods 

A targeted literature review was conducted on government (state and federal) and peer-reviewed 

literature on wetland restoration criteria. The literature chosen was based on wetland restoration 

similar to a cranberry farm wetland system. A stakeholder meeting was held on March 25, 2017 

including members from federal and state agencies, non-governmental organizations, and 

cranberry farmers. The purpose of the stakeholder meeting was to receive various perspectives 

on cranberry farm wetland restoration in regards to the most important criteria to consider and 

the prioritization of it. The tool was developed based on the findings from the literature review, 
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and informed by the output from the stakeholder meeting.  The rapid assessment tool is divided 

into three main components: preliminary questions, desktop analysis and onsite assessment. 

There is a scoring system tied to the desktop analysis and onsite assessment to help decision-

makers prioritize sites. To field test the tool the post-production cranberry farm, Tidmarsh West, 

was selected.  

Results  

The information identified in the literature was similar to the criteria discussed during the 

stakeholder meeting. In regards to ecological aspects, the group ranked hydrology and water 

quality as the most important criteria to consider, followed by hydric soils and vegetation. 

Furthermore, grey infrastructure and its impact on hydrologic flow was also another criterion 

considered. The stakeholder meeting had similar findings to the literature review; however, the 

discussion during the meeting was more focused on the initial steps of the wetland restoration 

process compared to the literature. First and foremost, the stakeholders noted a clear objective(s) 

of the overall restoration project must be determined prior to the initiation of the assessment to 

determine wetland restoration potential.  By conceptualizing a main objective(s), it will guide the 

focus of the assessment. The desktop analysis should be thorough and capture a large proportion 

of the information needed to make a decision. The onsite assessment is meant to take place in 

one day and should be confirming information already captured from the desktop analysis. A 

scoring system is included for both the desktop analysis and onsite assessment. Based on the 

scores within each category the landowner and user can make the best decision in regards to their 

objective.  

Conclusion 

The purpose of this tool is to provide decision-makers with a quick way to determine which sites 

to focus their limited resources on first. By restoring the farms to the historic wetland, it can 
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improve ecological processes and provide more habitat for plant and wildlife species. The rapid 

assessment tool created provides a wide-array of criteria for the user to consider. It also allows 

the user to prioritize the criteria based on the overall score to determine if the site of interest will 

meet their overall objectives. 
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BACKGROUND 

The Commonwealth of Massachusetts (MA) has great pride for its state fruit, the cranberry. The 

geology of Southeastern and Cape Cod, MA makes it an ideal landscape for cranberry farming 

(Figure 1, Figure 2). During the receding of the glaciers approximately 10,000 years ago, the 

glacial deposits resulted in the formation of kettle holes (Averill 2008). Overtime with vegetation 

growth, the kettle holes formed into fens and bogs and one of the native plants found within them 

was wild cranberries (Vaccinium macrocarpon) (Averill 2008). 

 
Figure 1. Locator Map of Southeastern and Cape Cod, MA 
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Figure 2. Cranberry bogs in Southeastern MA. Created by the MA Department of Environmental 

Protection (DEP) via the hydrography layer.  

 

Prior to the cultivation of cranberries by the Europeans, the Wampanoag Native 

Americans harvested the wild cranberries. It was not until 1816 that larger scale commercial 

cranberry farming began when Captain Henry Hall of Dennis, MA discovered sand helped with 

the growth of the native cranberries in a bog near his home (CCCGA 2016; Averil 2008). He 

found the sand that blew over from the dunes and partially over the native cranberry vines 

resulted in a higher yield of cranberries (CCCGA 2016; Averill 2008). To further investigate this 

observation, he then spread more sand over the wild cranberry vines the following year and 

subsequently shared this method with others in the region (CCCGA 2016; Averill 2008). What 
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Hall observed but did not understand was that the sand helps aerate the soil, by increasing 

decomposition of organic matter and deterring pests such as rot fungus inoculum, cranberry 

girdler larvae, and dodder germination (Averill 2008). This method of covering cranberry vines 

with sand began the cranberry farming industry in MA and is a method still used today. In 1888, 

the Cape Cod Cranberry Growers Association (CCCGA) was founded to standardized the 

measurement of cranberries sold (CCCGA 2016). This cooperative is one of the oldest in the 

country and includes a total of 330 growers throughout MA (CCCGA 2016).  

For many years, MA was the lead producer of cranberries. In 2012, the total value of MA 

cranberry production was $99.8 million; this does not include non-market benefits such as 

aesthetic value and positive impacts of tourism (MDAR 2016). However, today cranberry 

production leaders have shifted to Canada and Wisconsin (WI). Recently, in 2014 Eastern 

Canada produced more cranberries than MA. WI has been the number one producing state with 

4.9 million barrels produced in 2014 and 4.6 million barrels in 2015, compared to 1.9 million 

barrels in 2014 in MA (MDAR 2016). Due to the increase in cranberry production the price of 

the cranberry has dropped dramatically and many MA farms can no longer cover the costs to 

manage their farms (MDAR 2016). Specifically, MA has the largest number of cranberry 

producers receiving below average of production returns (MDAR 2016). Additionally, compared 

to other larger regions, MA has the lowest yield of cranberries per acre planted and varieties of 

cranberries with lower yields. (MDAR 2016). Unfortunately, both factors will potentially result 

in the end of production for many of the MA cranberry farms.  

Restoration of these farms into natural freshwater wetlands is a viable option for some of 

these cranberry farms once they are taken out of production. Two examples of restoration efforts 

in MA are the Eel River and Tidmarsh cranberry farm projects (Figure 3).  Eel River, located in 

Plymouth, MA, was the first cranberry farm to wetlands restoration project in MA and was 
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completed in 2011 (EEA 2011). Tidmarsh Farms, located in Plymouth, MA, is another cranberry 

restoration project currently underway and is the largest current wetland restoration project in 

MA. Tidmarsh Farms is broken into two separate areas: Tidmarsh East and Tidmarsh West 

(Figure 4). In 2010, the owners of Tidmarsh Farms ceased production choosing to no longer farm 

the cranberries on one portion of their farm called Tidmarsh East, but continued harvesting from 

Tidmarsh West until October 2015 (LO 2016). Under the United States Department of 

Agriculture (USDA) Natural Resource Conservation Service (NRCS) Wetland Reserve Program, 

the owners of Tidmarsh Farms placed a conservation and restoration easement on Tidmarsh East 

(LO 2016). The following year in 2011 MA Department of Fish and Game’s Division of 

Ecological Restoration (DER) took the lead to restore Tidmarsh Farms back into a freshwater 

wetland (LO 2016). Tidmarsh East was completed in the Fall of 2016 and the restoration of 

Tidmarsh West will likely begin in 2017 - 2018. Eel River and Tidmarsh East are both models 

for post-production cranberry farm wetland restoration. 

 
Figure 3. Map of Eel River and Tidmarsh Farms East wetland restoration sites located in Plymouth MA. 
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Figure 4. Map of Tidmarsh Farms, includes Tidmarsh East and Tidmarsh West, located in Plymouth, 

MA. Note these are not exact property lines, but the general restoration areas.  

 

The restoration of this land into freshwater wetlands can provide important ecological 

value; however, this option may not be ideal for each farm currently in production. The focus 

area for this Master’s Project will be in Southeastern and Cape Cod, MA, where most of the 

current cranberry farms exist in the state (Figure 2). A rapid assessment will be used to narrow 

down the cranberry farm sites that are most ideal for wetland restoration. The identified sites 

ideal for wetland restoration will then undergo a more detailed assessment, which is not 

described in this report. Therefore, the purpose of the rapid assessment is to help make a quick 

determination of whether a site meets the minimum expectations necessary for wetland 

restoration.  The purpose of this project is to formulate a rapid assessment tool that can 

potentially be used to quickly identify and prioritize post-cranberry farm wetland restoration 

projects in Southeastern and Cape Cod, MA to be used by government agencies, non-

governmental organizations (NGOs), and CCCGA. 
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METHODS 
 

Literature Review 
 

A targeted literature review was conducted for government (state and federal) and peer-reviewed 

literature on wetland restoration criteria. The literature was identified via google searches and 

Web of Science, Wiley Online Library, and SpringLink Environmental Sciences databases via 

Antioch Library resources. Search terms for the literature included “wetland restoration”, 

“wetland restoration prioritization”, and “cranberry farm wetland restoration”. In addition, 

bibliographies of identified literature were also searched to find additional sources. A targeted 

literature review was selected versus a systematic literature review based on the timeline for this 

Master’s Project. Since this was a targeted literature review, once enough literature was 

identified to support the overall objective and based on the time allotted for this project, the 

search ceased. Federal and state assessments from New England were of great interest based on 

their proximity to MA; however, there were some reports selected from other areas based on 

their context. To fit the needs of a rapid assessment, only criteria that were possible to assess in 

one day were included. For example, criteria such as, sediment, toxic and pathogen retention and 

nitrogen and phosphorus levels in the water and sediment, which involve processing samples in a 

lab, were not included in the rapid assessment. Criteria that involve more of a longitudinal time-

frame, such as food chain functions, were also excluded. Further, despite the lack of information 

available on cranberry farm wetland restoration, only information that could be relevant to this 

type of wetland restoration were included.  

To determine the most important criteria a matrix was created listing all the assessments 

and literature identified as well as the list of criteria (Appendix A). Similar criteria were 

combined into groups. For each criterion that was included in the assessments and literature a 
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“X” was marked in the matrix. The criteria reported most commonly in the assessments and 

literature were taken into high consideration when developing the tool. If less commonly 

reported criteria were linked to a more commonly reported criterion or discussed during the 

stakeholder meeting it was included in the tool.  

Stakeholder Meeting  
 

The overall goal of the stakeholder meeting was to receive the expert opinion of representatives 

from government, NGOs, and academic institutions, on what criteria and factors they would 

consider to be most important while evaluating a post-production cranberry farm for potential 

wetland restoration from a natural resources and recreation perspective (Appendix B, Figure 5A). 

A two-hour stakeholder meeting was held at MIT Sea Grant, located in Cambridge, MA, to 

discuss this overall goal. To accomplish this goal, the stakeholder meeting was broken up into 

two main sections: develop a list of criteria and factors to be considered when conducting a rapid 

assessment of a post-production cranberry site and prioritizing the criteria.  In addition, some 

feedback was provided from invited individuals who were unable to attend the meeting. CCCGA 

was also contacted to provide another lens of expertise on the topic of cranberry farm wetland 

restoration.  

The first activity of the meeting consisted of breaking the stakeholders into two separate 

groups to brainstorm ideas of criteria and factors on flip paper (Appendix B, Figure 6A). After 

the brainstorming activity, the two groups came together and discussed. Ideas were typed up on a 

screen for the room to see and this led to a more in-depth discussion. The next part of the 

meeting involved a dot activity in which each of the participating attendees were given six dots 

total; three for ecological and three for socioeconomic (Appendix B, Figures 7A – 9A). The 

purpose of the activity was for the attendees to place a dot next to a criterion they felt was most 



14 
 

important. Stakeholders could place a dot on three different criteria or place all six on one 

criterion. After the prioritization, there was a debriefing and discussion.  

Development of Tool 

The initial conceptual framework for the rapid assessment methodology was to have two 

components; a desktop analysis and an onsite assessment. However, after the stakeholder 

meeting, it was determined a set of preliminary questions prior to the initiation of the rapid 

assessment is essential. The purpose of the desktop analysis is to conduct a landscape assessment 

of the site. This will be the first determinant of whether the site is ideal for wetland restoration. 

Additionally, the more detail found during the desktop analysis the more context will be 

provided for the onsite rapid assessment. Finally, the onsite assessment will confirm findings 

from the desktop analysis and provide further information. All three of these components of the 

tool are necessary for a successful rapid assessment.  

The stakeholder meeting further emphasized the importance of determining the overall 

objective(s) of the wetland restoration project. The dynamics of working with the landowner was 

a main concern discussed during the stakeholder meeting when considering wetland restoration 

of a site. For example, the landowner’s willingness to consider restoration, how much of the land 

they will allow you to access for assessment, and the amount of information they provide 

regarding the history of the site (e.g. length of production, years of pesticide and herbicide use 

and what pesticides and herbicides were used). From this discussion, it was determined a set of 

preliminary questions prior to the desktop and onsite assessment should be added to the tool. The 

preliminary questions are a quick way to exclude a site. For example, if the landowner is not 

interested in wetland restoration of the site, based on time and resources, it is better to focus the 

attention on a site where a landowner already has some interest in restoration. Another example, 
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is whether the mission of the government agency or NGO interested in the restoration of a site is 

in-line with the overall objective(s) of the site. The tool is designed to end abruptly if the 

preliminary questions are not fulfilled. 

Categories and criteria included within the tool for both the desktop and onsite 

assessment were first determined from the targeted literature review. Utilizing the literature 

matrix (Appendix A) the criteria most commonly reported and the criteria that could be assessed 

in one-day were considered for the tool. While an extensive variety of criteria were reported in 

the assessments and literature, to create a rapid assessment it was important to have these limits. 

From the literature, the major categories of the rapid assessment tool were built. For efficiencies, 

certain criteria were combined into one category; for example, geomorphic features. 

Additionally, questions were also developed to capture specific data, such as water quality 

parameters and vegetation and animal species present. The stakeholder meeting helped bolster 

the criteria that should be prioritized and provided insight into other criteria to consider.  

Field Trial of Tool  

The site selected to conduct a field trial of the tool was Tidmarsh Farms; specifically, Tidmarsh 

West, located in Plymouth, MA (Appendix D, Figure 11A). Tidmarsh West is a 128-acre 

property that includes a 48-acre former cranberry farm (Laidler 2016). The farm was taken out of 

production following its last harvest in October 2015. The site was given an easement with 

USDA NRCS Wetlands Reserve Program and was finalized in 2016 (LO 2016). Plans for 

restoration of the site are underway; however, the restoration on the actual site has not yet begun. 

In the Fall of 2016 the Town of Plymouth voted to purchase the property for conservation, but 

has not been officially purchased yet (LO 2016).   
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The tool was tested by four researchers and conducted within a five-hour period. 

Assessments conducted on the site included: rapid vegetation assessments, onsite soil core 

analysis, water quality testing, wildlife species inventory, observed geomorphic setting of the 

farm (e.g. historic wetland, elevation, slope, topography), onsite and adjacent infrastructure, and 

surrounding and current land-use on site. The assessment began with vegetation transects and 

water quality testing, and was followed by soil samples.  

To utilize the time best, a rapid-assessment vegetation survey method was used to field 

test this tool. A modified point intercept method was used for this assessment based on the New 

England Rapid Assessment Method (Carullo 2007, Wigand 2011). The rapid vegetation 

assessment consisted of using a stick, in this case a one meter PVC pipe approximately one inch 

diameter, and placing it next to the meter tape every 10 meters. Any species of vegetation 

physically touching the PVC pipe was identified, but not the number of plants. To create a 

random starting point within the transect an online random number populator was used to 

determine how far into the transect the assessment should begin. A website was used to populate 

a random number between one and 10 and eight was populated (Random.org 2017). Therefore, 

each of the vegetation transects began eight meters in from the edge of the cranberry bog, which 

in each of the three transects, was next to a channel. The areas selected for the three transects 

were not randomly selected. This decision was made to ensure the most ground could be covered 

and channels too wide to cross were avoided.  

The water quality was tested using a YSI 556 MPS Multi Probe System for the following 

parameters: temperature, pH, dissolved oxygen, conductivity, and salinity (Appendix D). The 

Massachusetts Consolidated Assessment and Listing Methodology (CALM) Guidance Manual 

for the 2016 Reporting Cycle report, was also referenced to compare some of the water quality 
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results found onsite (MassDEP DWM 2016); however, it should be noted the CALM Guidance 

Manual has some of its parameters measured over seven days. Visual observations were also 

noted including: aquatic vegetation growth, evidence of cyanobacteria, presence of solids, and 

the color and odor of the water.  

Hydric soils were assessed based on their texture and color (Interagency Workgroup, 

2003). Throughout the site three different soil samples were taken in different areas with 

Eijkelkamp Gouge Auger. The anaerobic soils found in wetlands are often grey and black, and 

orange deposits of iron and black deposits of manganese in the soil are also indicators of hydric 

soils (Interagency Workgroup, 2003). If there is no access to an auger the USDA Web Soil 

Survey can be used to determine if at the very least hydric soil is present, but does not provide 

the same results of an onsite assessment (USDA NRCS 2016). The observation of wildlife 

species occurred throughout the day as the vegetation and soil assessments were conducted. In 

addition, observations of the infrastructure present (i.e. dams, culverts, etc.) and the current use 

of the site was also actively observed during the other assessments.  

RESULTS 

Literature Review 

The targeted literature review identified 11 government and NGO assessments (McGarigal 2012, 

Tiner 2013, USDA NRCS 2008, Interagency Workgroup 2003, WA Dept. Ecol. 1999, Stone 

2015, Maine DEP 1997, Golet 2003, WI Dept. Nat. Res. 2004, MN 2009, U.S. Army Corps 

1999) and 10 peer-reviewed studies (Widis 2015, Lamers 2015, Doherty 2014, Geist 2016, 

White 2017, Decleer 2016, Lake 2007, Lenhart 2014, Weinstein 1997, Darwiche 2017) 

(Targeted Literature Review). After an extensive search, there is a dearth of information in the 

literature specifically regarding cranberry farm wetland restoration. Therefore, during this review 
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focus was directed to similar freshwater wetland systems in which cranberry farms can be found, 

such as bogs, riverine systems, and coastal wetlands; this focus resulted in a plethora of general 

wetland restoration criteria identified in the literature. Based on the magnitude of information 

gathered, only criteria that was relevant to cranberry farm wetland restoration was included. For 

example, criteria specific to saltwater wetlands, lacustrine and riverine systems (other than the 

presence of a lacustrine wetland or riverine system on or adjacent to site) were excluded. Much 

of the commonly reported criteria in the literature are the metrics that define a wetland. 

Wetlands are defined based on their soil, hydrology and wetland vegetation present 

(USDA/NRCS 2008). Hydrology and water quality were the two most commonly reported 

criteria in the literature, in 18 citations (McGarigal 2012, USDA NRCS 2008, Interagency 

Workgroup 2003, WA Dept. Ecol. 1999, Stone 2015, ME DEP 1997, Golet 2003, WI Dept. Nat. 

Res. 2004, MN 2009, US Army Corps 1999, Widis 2015, Lamers 2015, Doherty 2014, Geist 

2016, Decleer 2016, Lake 2007, Lenhart 2014, Weinstein 1997) and 11 citations (McGarigal 

2012, Interagency Workgroup 2003, Stone 2015; Golet 2003; MN 2009; US Army Corps 1999, 

Lamers 2015, Doherty 2014, Geist 2016, Decleer 2016, Lenhart 2014) respectively. Specifically, 

within hydrology there was a focus on hydrodynamics (e.g. flow volume and gradient), 

groundwater movement (e.g. recharge, discharge, and water table level) and hydrological 

connectivity. Water quality criteria included eutrophication, plant growth, and presence of 

sediments. Presence of hydric soil was the next most common criteria reported in 10 citations 

(McGarigal 2012, Tiner 2013, USDA NRCS 2008. Interagency Workgroup 2003, Stone 2015, 

WI Dept. Nat. Res. 2004, Widis 2015, Doherty 2014, Lenhart 2014, Darwiche 2017).  

Related to hydrology, grey infrastructure was another commonly reported criterion to 

consider during restoration. A total of nine citations (McGarigal 2012, USDA NRCS 2008, 
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Interagency Workgroup 2003, Stone 2015, WI Dept. Nat. Res. 2004, Widis 2015, Geist 2016, 

Lake 2007, Lenhart 2014) reported that the presence and condition of drainage systems and the 

barriers should be considered when determining restoration. Drainage and barrier systems 

included culverts, road ditches, drainage ditches, tile lines, and any type of manmade 

infrastructure impacting the movement or quantity of water. Directly associated to the impact on 

water movement is flood storage and abatement potential of a wetland, which was reported in 

nine citations (USDA NRCS 2008, Stone 2015, ME DEP 1997, Golet 2003, MN 2009, US Army 

Corps 1999, Widis 2015, Doherty 2014, Decleer 2016). Flood storage and abatement 

characteristics within a wetland include surface topography, such as depressions in a wetland, 

emergent vegetation, shrubs and trees (Stone 2015).  

Vegetation, another defining characteristic of a wetland, composition, abundance and 

diversity in a wetland was reported in eight citations (McGarigal 2012, USDA NRCS 2008, 

Interagency Workgroup 2003, Golet 2003, WI Dept. Nat. Res. 2004, Widis 2015, Doherty 2014, 

Weinstein 1997). Presence of native wetland species within the site or adjacent to it was noted in 

six citations (Interagency Workgroup 2003, WI Dept. Nat. Res. 2004, Widis 2015, Lamers 2015, 

Lake 2007, Lenhart 2014) as important to consider with dispersal of remnant populations; this 

was more commonly reported in the peer-reviewed literature with only two assessments 

reporting it (Interagency Workgroup 2003, WI Dept. Nat. Res. 2004). Presence of invasive 

vegetation in or adjacent to a site was reported in seven citations (McGarigal 2012, Interagency 

Workgroup 2003, Golet 2003, WI Dept. Nat. Res. 2004, Weinstein 1997, WA Dept. Ecol. 1999, 

Stone, 2015); five of which also reported the composition, abundance and diversity of present 

vegetation (McGarigal 2012, Interagency Workgroup 2003, Golet 2003, WI Dept. Nat. Res. 

2004, Weinstein 1997). The presence of certain vegetation or wildlife species on a site can also 

trigger some other considerations. Federal and state regulations that apply to the site or are 
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adjacent to the site including but not limited to highest ranked habitat in the state, National 

Environmental Policy Act (NEPA), and Area of Critical Environmental Concern (ACEC) was 

reported in seven citations (McGarigal 2012, USDA NRCS 2008, Interagency Workgroup 2003, 

WA Dept. Ecol. 1999, Stone 2015, US Army Corps 1999, Widis 2015). Dependent on the 

overall objective(s) of the restoration project this could be viewed as an obstacle or advantage. 

Another determinant of restoration potential is the geomorphic setting or origin of the 

cranberry farm. While cranberry farms were not referred to in the literature, the historical habitat 

condition of wetlands was reported in six citations (USDA NRCS 2008, Interagency Workgroup 

2003, WA Dept. Ecol. 1999, WI Dept. Nat. Res. 2004, Geist 2016, Weinstein 1997). Another 

important landscape feature noted in six citations (McGarigal 2012, USDA NRCS 2008, WA 

Dept. Ecol. 1999, Stone 2015, Widis 2015, Geist 2016) was habitat connectivity and migration 

corridors. It is important to consider whether these pathways already exist or if with restoration it 

could improve habitat connectivity. Presence of heritage or archaeological features was also 

reported in six citations (Interagency Workgroup 2003, Stone 2015, ME DEP 1997, Golet 2003, 

US Army Corps 1999, Decleer 2016). However, since most of the sites are disturbed it is unclear 

whether within the actual bog culture resources can be identified. The surrounding areas of the 

farm should be investigated for potential culture resources.  

Another consideration in wetland restoration is the overall quality of the current habitat. 

Criteria such as access to food and shelter for wildlife as well as species diversity was reported in 

five citations (WA Dept. Ecol. 1999, ME DEP 1997, Golet 2003, US Army Corps 1999, Geist 

2016). Special status wildlife species was also reported in five citations (McGarigal, 2012, 

USDA NRCS 2008, Interagency Workgroup 2003, WA Dept. Ecol. 1999, MN 2009). Less 

desirable criteria on site include the presence of sediment deposition and transport caused by 

erosion, which was cited in five citations (WA Dept. Ecol. 1999, Stone 2015, ME DEP 1997, WI 
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Dept. Nat. Res. 2004, MN 2009). For example, phosphorus, which is a limiting factor in 

freshwater wetlands, absorbed into sediment particles that is then released into the water causes 

eutrophication, which impacts water quality negatively (USDA NRCS 2008, MN 2009). 

However, permanent open water located on the site provides many benefits. A total of four 

citations reported the presence of permanent open water (Stone 2015, Golet 2003, WI Dept. Nat. 

Res. 2004, Weinstein 1997). Generally, the more open water on site the more habitat is available 

for animal species such as turtles, waterfowl and wading birds, which are highly dependent on it 

(Stone 2015). Shallow water less than 6.6 feet, provides habitat for many species including 

amphibians, fish, and birds (Stone 2015). Water greater than 6.6 feet within or adjacent to a 

wetland, provides a permanent water source that provides a habitat for an even greater diversity 

of species and more nutrients for shallow water species nearby (Stone 2015). Regardless of the 

depth, open water is mostly an asset to a wetland habitat (Stone 2015, Golet 2003, WI Dept. Nat. 

Res. 2004, Weinstein 1997). Additional criteria were reported in the identified literature and can 

be found in Appendix A along with the abovementioned criteria.  

Within the assessments and peer-reviewed literature there were many similarities identified 

and some differences noted. The assessments provided more of a general overview of wetland 

restoration covering many different areas of criteria and functions. Whereas the peer-review 

literature often honed in on specific areas of interest. However, there was an exception within the 

assessment literature, where Tiner 2013 primarily focused on hydric soil and mapping for 

prioritizing wetland restoration. All the identified criteria in the literature review were considered 

when developing the rapid assessment tool.  
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Stakeholder Meeting 

During the stakeholder meeting many valuable points were discussed. A large focus of the 

discussion was about the first step of any habitat restoration project; the stakeholders involved in 

the acquisition of the land as well as the landowner. For example, is it one landowner or multiple 

landowners and is the land privately, town or state owned. Based on the land ownership there 

will be different overall objectives of the restoration. A private landowner could have objectives 

related to their own needs with no intentions of allowing public accesses; for example, perhaps 

they are a birder and want to attract more species on their property for their own viewing. Or 

state agencies, such as the MA Department of Conservation and Recreation (DCR), which 

mission states “to protect, promote and enhance our Commonwealth of natural, cultural and 

recreational resources for the well-being of all” versus the MA (DER) which mission states, “to 

restore and protect the Commonwealth’s rivers, wetlands and watersheds for the benefit of 

people and the environment” (MA DCR 2017, MA DER 2017). While both of these state 

agencies have similarities in their missions, DCR has more of a focus on cultural and recreational 

purposes of the land, while DER is more focused on the restoration from the watershed level 

down to benefit the environment and people. Once the objective(s) is determined, the desktop 

and onsite assessment can proceed.  

The ideas shared from the brainstorm activity developed by the two groups from the original 

stakeholders, were overall very similar (Appendix B, Figure 6A). Once the ideas were shared a 

list of the criteria was projected onto a screen to commence the dot activity (Appendix B, Figures 

7A – 9A). During the dot activity, a total of nine attendees participated in the desktop analysis 

dot activity and due to the time one attendee had to leave and did not participate in the onsite 

assessment criteria; therefore, eight people participated. The findings from the stakeholder 

meeting for both the desktop and onsite assessments are described below in Tables 1 and 2.  
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Criteria Ecological Socioeconomic Total 

Hydrology Connectivity 

• Surface water 

• Groundwater 

8 0 8 

Economic Feasibility 

• Funding 

• Resources 

0 7 7 

Infrastructure 

• Culverts, dams, bridges, berms (DCR Dams) 

• What is associated with the farm, potential impact on 

restoration  

1 6 7 

Land Ownership 

• Number of landowners 

• Willingness 

• Information provided from landowner(s) 

▪ Length of time site in production 

▪ Sand use 

▪ Pesticide use (1980s reported annually), 

known legacy pesticides 

0 6 6 

Proximity to rare species habitat  

• Existing fisheries 

• Anadromous fish species  

6 0 6 

Origin of the bog  

• Run of the river bog (stream; linear cranberry bogs, river 

associated to see water flow), isolated kettle hole (round, 

satellite), coastal plain pond margin (shallow wetland, 

berm on the edge of pond), coastal wetland 

• Narrative/diagrams associated with this how to tell what  

4 1 5 

Assessment of social value 

• Outreach, education 
0 3 3 

Overall Objective 

• Restoring for the future (usage recreational activities, 

impacts of climate change) 

3 0 3 

Surrounding landscape 

• Urban centers, residential, waterbodies, natural lands, 

impervious/pervious surfaces 

2 0 2 

Acreage of cranberry farm 1 0 1 

Upstream sites with potential toxins 0 0 0 

Table 112. Desktop Analysis criteria from stakeholder meeting. 

 

 

 

                                                           
1 Input from the stakeholders was used to inform the rapid assessment tool; however, it does not necessarily reflect 

the overall missions of their agencies  

 
2 Nine stakeholder participants 
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Criteria Ecological Socioeconomic Total 

Current use of site by community 0 7 7 

Hydrology 

• Amount of restoration needed for hydrology 

• Groundwater – test via wells PVC pipes, soil pits 

(groundwater movement seasonally)  

• Surface water – inflow, outflow, impoundments 

7 0 7 

Trust species from federal agencies 3 4 7 

Condition of current water flow structure 

• New versus old, dams (safety; removal versus not 

removing, restoration versus aesthetics) 

2 3 5 

 Land-owner  

• Conditions for how user can move around site (private 

versus town-owned land) 

0 5 5 

Vegetation assessments 

• Invasive vegetation species 

• Upland vegetation 

4 0 4 

Disturbed site 

• Crossed by roads 

• Ditching 

• Surrounded by homes 

1 2 3 

Potential for toxins at the site 2 0 2 

Soil samples 

• Depth of historical farm versus historical wetland 

• Depth of sand layers 

2 0 2 

Observe species on the site 

• Bird species 

• Amphibian species 

• Etc. 

1 0 1 

Visual water quality (ditches) 0 1 1 

Table 234. Onsite Analysis from stakeholder meeting. 

 

CCCGA provided feedback in regards to what they consider most important for cranberry 

farm wetland restoration. Much of the criteria they included was captured during the literature 

review and stakeholder meeting. In addition to asking for criteria of importance to consider, the 

CCCGA was also asked about any concerns they have with cranberry farm restoration. Overall, 

                                                           
3 Input from the stakeholders was used to inform the rapid assessment tool; however, it does not necessarily reflect 

the overall missions of their agencies  

 
4 Eight stakeholder participants  
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it appears there is a positive outlook on wetland restoration for sites being taken out of 

production. However, there are concerns from CCCGA that the restoration of the cranberry 

farms indicates the industry is not environmentally sound. CCCGA also noted it is important to 

consider cost-effective methods in restoration. For example, only restoring part of the cranberry 

farm to improve ecological functions and not necessarily restoring the entire farm if it is not 

needed to improve the habitat.  

All of stakeholders noted how challenging it was to prioritize what should be considered 

most important when considering wetland restoration. Additionally, there were discussions about 

including a visual guide of photographs and/or diagrams as an appendix to the rapid assessment 

tool to help the user determine the geomorphic setting of the bog and common vegetation 

identified. Vulnerability and adaptability of a site to climate change was noted as something else 

that should also be considered; for example, connectivity, salt marsh migration and manmade 

barriers. In addition, a repeating theme throughout the meeting emphasized by the participating 

stakeholders, was the importance of understanding the perspectives of all the stakeholders 

involved in a wetland restoration project; specifically, about their overall goals and role of the 

stakeholder in the project. The criteria identified during the stakeholder meeting was similar to 

the information found in the literature; however, the prioritization of criteria and detail in regard 

to the complications of land ownership and initiating the project was not previously identified 

from the literature. 

Rapid Assessment Tool  

Based on the identified literature and the outcomes from the stakeholder meeting, the tool was 

broken into three main steps: preliminary questions, desktop analysis and onsite rapid assessment 

(Appendix C). The purpose of the preliminary questions is to quickly determine whether the site 
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should be excluded. Questions include, if the landowner(s) is interested in wetland restoration of 

their farm, whether the site is accessible for equipment and finally if the landowner has given 

permission to go on the property. Without these factors the site is note worth pursuing. If the site 

passes the preliminary question the desktop analysis can begin.  

The desktop analysis could take a few weeks (or longer dependent on the site and 

landownership) and the onsite assessment is meant to be quick and be completed within a day. 

Main categories developed in the tool based on the literature and stakeholder meeting include: 

hydrology, water quality, habitat quality, educational and scientific value, recreational activity, 

cultural importance and climate change resilience and mitigation. For each of the main categories 

there are “yes” and “no” questions as well as open-ended questions meant for data collection. 

Scores per question range from zero to two points. A two is assigned to answers that indicate a 

certain criterion is already present at the site and therefore does not require restoration. For 

example, hydrologic connectivity to Cape Cod Bay with anadromous fish runs already present 

pre-restoration potentially means less resources needed to be spent. A score of one is assigned to 

a criterion that with restoration could exist. Relating to the previous example, if a site historically 

had connectivity to Cape Cod Bay, but no longer does due to the presence of a dam, the removal 

of the dam could restore the anadromous fish runs. A score of zero is assigned to undesirable 

criteria such as previous pesticide use, no wildlife species identified on site, invasive plant 

species identified on site (such as phragmites) and erosion.  

Each of these scores per question are added and divided by the total number of points per 

section (e.g. hydrology section, habitat quality section, water quality section). For example, all 

the questions linked to the habitat quality category in the onsite assessment are added and 

divided by the highest total amount of points for that section. To make it easier for the user to 
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compare the scores from each category the fractions are multiplied by 100%. It can then be 

identified which categories are currently fulfilled (100%) and which ones are not (50%). A guide 

is provided with the tool in Appendix C to describe the scoring system and symbols for certain 

questions that suggest a photograph is taken or only data is required for a response and no score.  

 The desktop analysis begins with determining the origin of the bog or the historic wetland 

that was present prior to its conversion into a cranberry farm. This information can be 

determined from speaking with the landowner(s) and/or accessing old United States Geological 

Survey (USGS) maps. The other main assessments include hydrology and hydrologic 

connectivity, habitat quality, educational and scientific value, recreational activity potential, and 

cultural resources. As specifically noted in the literature and discussed in the stakeholder 

meeting, hydrologic connectivity is a very important factor to consider; especially connectivity 

for anadromous fish species, which was emphasized during the stakeholder meeting, but not 

explicitly defined in the identified literature. Therefore, it is important to note if this is a feature, 

which already exists or could exist with restoration. Habitat quality is another important 

category, which encompasses many different sub-categories. Specific criteria include whether 

the site or adjacent to the site is noted as priority habitat via Natural Heritage and Endangered 

Species Program (NHESP), is protected under federal or state regulations, if there is potential for 

upstream pollution, and known presence of vegetation or wildlife federal trust species. The 

purpose of the onsite assessment is to confirm the abovementioned criteria from the desktop 

analysis and identify additional information that can only be captured with a site visit.  

 The rapid assessment is only meant to take approximately one day; therefore, it is 

important for the user(s) to be a professional in the environmental field, for example, a wetland 

scientist, soil scientist, geologist, botanist, wildlife biologist etc. Non-professionals and 

volunteers can partake in this assessment if they are led by a professional. Additionally, to ensure 



28 
 

the assessment is quick and uses little resources, no data should be collected that requires lab 

processing.  

Similar to the desktop assessment, hydrology once again is an important criterion to 

assess during this rapid assessment. This includes confirming hydrologic connectivity, 

groundwater flow, and surface water with visual observations and potentially digging a hole on 

site to determine groundwater level (as described at the stakeholder meeting). Topography and 

geomorphic settings are also included under the hydrology category as it directly impacts water 

movement; this can be made with visual observations as well. Grey infrastructure, such as 

drainage system and barriers (e.g. dams, culverts, roads, drainage ditches, tiles lines, berms) that 

may or may not be impacting hydrologic flow and the current condition of the infrastructure is 

also an important observation to make on site; specifically, it is important to note whether the 

infrastructure is helping or hindering the system.  

Another important category directly related to hydrology to consider is water quality. At 

the very least a visual assessment of the water quality is recommended. This can include but is 

not limited to observing excessive algae or vegetation growth, noting poor water quality, as well 

as noting whether the water is being used as fish habitat (Stone 2015, MassDEP DWM 2016). 

The CALM Guidance Manual also notes the observation of solids free-floating, suspended or 

settled, should be considered as impairing the aesthetic conditions, benthic biota and degrading 

the bottom chemical composition of the waterbody (MassDEP DWM 2016). Furthermore, the 

color and turbidity of the water as well the presence of oil and grease on the surface of the water, 

banks or bottom are detrimental to aquatic life (MassDEP DWM 2016). Any of these visual 

observations indicate poor water quality.  
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Based on the description provided in the CALM Guidance Manual, post-production 

cranberry farms could be considered class B under the classification of Massachusetts Surface 

Water (MassDEP DWM 2016). It is most ideal for the user to have access to a digital water 

quality probe to quickly determine water parameters such as temperature, pH, dissolved oxygen, 

salinity and conductivity to supplement and visual observations. The following ranges from the 

CALM Guidance Manual can also be used as a guide to indicate healthy freshwater levels based 

on class B surface water: temperature (mean of ≤68°F (20°C)), pH (6.5 – 8.3 and a 0.5 change 

outside of the natural background range), dissolved oxygen (cold water fishery ≥6.0 mg/l, warm 

water fishery ≥5.0 mg/l) and salinity (<0.5 ppt.). It is also important to note high levels of 

salinity can be a stressor on freshwater aquatic species (EPA 2017). Levels for conductivity of a 

healthy inland stream for mixed fishers, range between 150 – 500 μhos/cm (0.15 – 0.5 mS/cm); 

levels below or above this range are not suitable for certain aquatic species (EPA 2012, MRWC 

2013, Suharto 2004). A dramatic change in conductivity levels, which measures the electric 

current in the water, could be an indicator of pollutants discharged into the water (EPA 2017). 

Therefore, while taking a onetime measurement for this assessment may not determine that 

change, by having the base conductivity data it can be used for future more in-depth assessments 

as baseline; this is relevant for all the water parameter data. In the tool, these questions do not 

have a score tied to them and are meant to collect data to inform a question about overall water 

quality.  The score is set as “Excellent”, “Average” and “Poor” based on identified ranges of 

criteria in the literature (MassDEP DWM 2016, EPA 2012, EPA 2017, MRWC 2013, Suharto 

2004). To be classified as “Excellent” water quality in the rapid assessment tool, four or more of 

the parameters must fall within the range of healthy water quality, three for average and two or 

less for poor water quality. The ranges provided in the rapid assessment for water quality are 
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meant to be a guide for the user, but is not required to be used if other parameter ranges are 

required based on the objective(s).  

Habitat Quality is the largest portion of the rapid assessment. It encompasses the current 

use of property, disturbances, impervious surfaces, adjacent land-use, pollution on site, and 

habitat connectivity. Additionally, soil, vegetation, and wildlife were included within overall 

habitat quality. Hydric soil can be assessed on site by taking soil cores. It is important to capture 

the depth of the sand layers in regards to the historic wetland. This can be an important factor to 

consider if material needs to be removed during restoration. It is also important to capture the 

GPS coordinates of each soil core taken on site. A rapid assessment, similar to the modified point 

intercept method described earlier in the methods section, is important to consider in order to 

cover the most ground as possible during a vegetation assessment. GPS coordinates should also 

be taken at the start and end of each vegetation transect. While identifying species it is also 

important to note native versus non-native; however, to save time, photos can be taken of plants 

that cannot be identified onsite. Another important factor to consider is native vegetation 

adjacent to the site and potential for seed-dispersal. This should also be considered with invasive 

species. Any state or federally listed plant species found on the property should also be noted 

with GPS coordinates and photographed. Similar to the vegetation, an inventory of wildlife is 

also another important criterion to consider under habitat quality. As the site is being assessed it 

is important to take note and photograph of any species seen, heard, or tracks or signs noted; 

especially of any federal or state-listed species are identified on site. 

Based on the overall objective(s) of a cranberry farm wetland restoration project the 

questions in the tool could be weighed differently by the user. Examples of some objectives for 

cranberry farm wetland restoration could include, recreational use, creating a vibrant habitat for a 

wetland, and/or mitigation for a shifting climate such as sea level rise, storm surge and potential 
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nurseries for fish from salt marsh migration. Below is a table indicating how the importance of 

questions within the tool can vary based on the overall objective of the restoration project (Table 

3). However, it should be noted these questions are important to consider regardless of the 

objective.  

Desktop Assessment 

Topics in Tool Recreation Habitat Vibrancy Climate Change Mitigation 

Origin of the Bog Medium Medium High 

Hydrology High High High 

Habitat Quality Medium High Medium 

Educational/Scientific Value High Medium Medium 

Recreational Activity High Low Low 

Cultural Importance High Low Low 

On–Site Assessment 

Topics in Tool Recreation Habitat Vibrancy Climate Change Mitigation 

Hydrology High High High 

Water Quality High High Medium 

Habitat Quality Medium High Medium 

Climate Change Resilience & 

Mitigation 
Low Medium High 

*Scale of Importance to objective ranging from low to high.  

Low = Minimal consideration needed  

Medium = Neutral 

High = Must be considered 

Table 3. Examples of different cranberry farm wetland restoration objectives in the rapid assessment tool 

 

Field Trial of Tool  

The landowners of Tidmarsh West were very cooperative with allowing the entire site to be 

researched, providing past and present information and helping with the field trial of the tool 

onsite. The objectives of the Tidmarsh West restoration project include improving hydrologic 

connectivity, improving the habitat for trust species, recreational and education use and climate 

change mitigation. Based on the responses to the preliminary questions the desktop analysis 

could proceed (Appendix D).  

Currently there is a lot of information available on Tidmarsh West and the owners were 

very helpful in providing answers to many of the questions. From a desktop analysis, it can be 
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determined there is potential for connectivity to Cape Cod Bay. Restoring the hydrologic 

connectivity could provide access to this site for other species, improve water quality and 

potentially provide flood storage. The entire site is also classified as a NHESP estimated habitats 

of rare species (NHESP 2008). To the west of the property is upland forest and an approximately 

600 ft. ridge. Restoring Tidmarsh West could provide additional habitat connectivity; however, 

Beaver Dam Road, would hinder connectivity on the east side of the property. In regards to 

human use, there is potential for this site to act as an educational tool for the many nearby grade 

schools. In addition, it is close to Plimouth Plantation and could potentially attract visitors to the 

site. Despite the fact, it is still private property, the owners noted people use the site 

recreationally for walking, running, and even dirt biking, which the owners noted as a non-

desirable activity on their property. Based on the information provided during the desktop 

analysis the onsite assessment was conducted on Saturday March 25, 2017.  

A total of three vegetation transects were taken within Tidmarsh Farm West (Appendix D 

Figures 12A). Within the three transects a total of 74 points were taken (Table 2A – 2.2A). A 

total of 15 plant species were identified from the assessment, all of which were native (Appendix 

D, Table 1A). Based on the time of year there were less plant species present. Of those species, 

four were obligate wetland species, indicating the site is a wetland. Additionally, the surrounding 

upland included birch, aspen, red maple, red oak, and pine species.  

Soil cores were extracted utilizing a Eijkelkamp Gouge Auger at three different sites 

within Tidmarsh West (Appendix D, Figures 13A – 15.3A). A bail augur was also utilized to 

provide a wider soil profile. The layer of sand within the soil was measured as well as the length 

of peat. From the three soil cores taken the sand layer extended approximately 30 cm below the 

surface. It is important to capture the depth of sand layers to consider potential soil removal in 

certain areas of the site. The soil was analyzed on site to determine if it was a hydric soil. 
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Indicators for hydric soil in the samples included the presence of peat between each of the sand 

layers as well as thick layers of peat from the historic wetland below the sand when the farming 

began. Much of the peat was sapric (Figure 15.3A). The first soil core taken also had a thick 

layer of clay which made it difficult to get a long core sample. This area was also noted as being 

quite dry based on the condition of the cranberry plants, which were dried up compared to other 

areas of the site. Oxidized rhizospheres (Figure 13.1A) were also found in the soil profile from 

the first soil core site as well as the second site. The third soil core had similar characteristics to 

the second soil core; however, it was much closer to the water table as water filled the hole after 

taking the sample. The water table appeared to be at approximately 53 – 55 cm. A layer of very 

fine sand was identified within this core, indicating groundwater discharge. From the owners, it 

was known there were historic creek beds in the site and this was likely one of them. Based on 

these observations from the three soil core sites, it was determined hydric soil was present on 

site.   

Water quality was measured utilizing a YSI 556 MPS Multi Probe System (Appendix D, 

Figure 16A). The YSI measured the following parameters on site: temperature, salinity, 

dissolved oxygen, pH and conductivity. A total of six samples were taken throughout the site 

(Appendix D, Figure 12A). This included samples from the channels as well as within the 

reservoir onsite. The average of each parameter was determined and compared to the CALM 

Guidance Manual and other sources (MassDEP DWM 2016, EPA 2012, EPA 2017, MRWC 

2013, Suharto 2004). Based on the range of parameters provided in the manual, the overall water 

quality was determined to be excellent. The pH was the only parameter outside of the ranges 

(Table 4). In addition, visual observations of the water quality were also noted. The channels 

were relatively clear in the; however, it varied throughout the site. Additionally, there was 
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duckweed growing in some of the channels that appeared to have less water flow. No odor from 

the water or evidence of erosion was noted on site.  

Area 
Water Temperature 

(°C) 
pH 

Dissolved 

Oxygen (mg/l) 

Conductivity 

(mS/cm) 

Salinity 

(ppt) 

Area 1 6.7 6.45 11.75 0.352 0.17 

Area 2 6.15 6.15 12.05 0.895 0.04 

Area 3 8.12 5.89 11.8 0.071 0.03 

Area 4 6.19 5.85 13.05 0.058 0.03 

Area 5 6.61 5.76 11.85 0.066 0.03 

Area 6 6.38 5.7 11.78 0.067 0.03 

Sum 40.15 35.8 72.28 1.509 0.33 

Average 6.69 5.97 12.05 0.25 0.06 

Standard ≤20 6.5 - 8.3  ≥5.0 0.15 – 0.5  <0.5  

Passed? ✓ X ✓ ✓ ✓ 

Table 4. 56789 Water quality samples from Tidmarsh West 

 

The remaining categories for the rapid assessment were all observational-based. A total 

of 18 different wildlife species were identified on site based on site, tracks, signs and sound 

(Appendix D, Figure 17A – 17.2A). Most the species were birds, with only two amphibian 

species and two mammal species identified. None of the species identified are federally or state – 

                                                           
5 United States Department of Environmental Protection (EPA). 2012.Water: Monitoring & Assessment. Retrieved April 20, 

2017 from https://archive.epa.gov/water/archive/web/html/vms59.html  
 
6 Merrimack River Watershed Council (MRWC). 2013. Spicket River Data 2013. Retrieved April 20, 2017 from 

http://www.merrimack.org/web/spicket-river-data-2013-3/  
 
7 Suharto, S. Getting Our Feet Wet in the Sheldrake River. Bronx River – Sound Shore Audubon Society (BRSS). 2004. Retrieved 

April 20, 2017 from http://www.brssaudubon.org/watermonitoring.htm 
 
8United States Department of Environmental Protection (EPA). National Aquatic Resource Surveys. 2017. Retrieved April 20, 

2017 from https://www.epa.gov/national-aquatic-resource-surveys 

 

9 Massachusetts Department of Environmental Protection (MassDEP) Division of Watershed Management (DWM) Watershed 

Planning Program. Massachusetts Consolidated Assessment and Listing Methodology (CALM) Guidance Manual for the 2016 

Reporting Cycle. 2016. Retrieved on April 15, 2017 from http://www.mass.gov/eea/docs/dep/water/resources/07v5/2016calm.pdf  

 

https://archive.epa.gov/water/archive/web/html/vms59.html
http://www.merrimack.org/web/spicket-river-data-2013-3/
http://www.mass.gov/eea/docs/dep/water/resources/07v5/2016calm.pdf
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listed. It should also be noted species such as white-tailed deer and Canada geese could 

potentially degrade the site due to herbivory and waste. Creating more connectivity between the 

upland forest and site could increase the number of species utilizing it.  

To determine the geomorphic setting of Tidmarsh West, the overall topography of the site 

was observed and elevation captured ranging from 20 – 50 ft. throughout the site (Digital 

elevation model unknown) utilizing an iPhone. A GPS unit is suggested for the rapid assessment 

as it provides greater accuracy. Historically, the site was likely a coastal wetland based on its 

currently hydrologic connectivity and distance from Cape Cod Bay. While conducting the onsite 

assessment, many residents were seen using the site; this may have been due to the fact it was a 

Saturday. The following were observed, walkers with and without dogs, runners and dirt bikes 

(based on tracks and the actual use of the site by a dirt bike while conducting the analysis). The 

owners have many concerns of the use of dirt bikes on the sandy surfaces of the roads and berms, 

as this is ideal for turtle habitat; specifically, the Eastern Box Turtle (Terrapene caroline), which 

is listed as special concern in MA (NHESP 2015). Finally, the area was surveyed to determine 

any onsite infrastructure as well as adjacent land-use. A few culverts and dams were identified 

on site and there were various berms throughout. It will be important to consider which berms 

should be removed or breached to improve hydrologic connectivity and flow. Finally based on 

the size of the site and its location it could be considered for flood storage and potential sea level 

rise mitigation in the future. Carbon sequestration can also be considered in the peat and in the 

vegetation, that will grow on site post-restoration to mitigate climate change.  

The results of the assessment determined Tidmarsh West is an ideal site for wetland 

restoration. There is definite potential for hydrologic connectivity to Cape Cod Bay. 

Additionally, considering the site was just taken out of production less than two years ago, there 

is already a diverse array of plant species present within the farm and in the upland edges. There 
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are also quite a few wildlife species already utilizing the site and by improving the habitat and 

connectivity it will only increase the diversity of species on site. Surrounding neighbors are also 

already using the site for recreational activities, which will make it easy to achieve the 

recreational use objective. The low elevation is also ideal for a wetland habitat and flood storage 

to help mitigate climate change. 

Logistically, from the assessment, it can be determined it took four researchers 

approximately five hours to conduct the onsite assessment. It should be noted that the number of 

researchers needed and time is dependent on the area of the site. Furthermore, while conducting 

surveys it is important to consider rapid assessments within, for example the modified point 

intercept vegetation assessment and making observations of wildlife, current land-use and grey 

infrastructure while conducting the vegetation, soil and water quality analysis assessments.  

DISCUSSION 

Like any wetland restoration project, cranberry farm restoration is complicated. Beyond the 

ecological challenges of restoration there are many stakeholders involved in the process and a 

significant amount of work and research required prior to the actual initiation of the project. 

However, despite these challenges, the efforts to restore are well worth the reward. Due to the 

current state of the cranberry industry in MA there is potential for many future cranberry farm 

wetland restoration projects.  Funding is also of grave concern and can be the main determinant 

of whether the restoration of a cranberry farm is possible. This tool is not meant to be an in-depth 

assessment. The overall purpose of it is to allow government agencies, NGOs and CCCGA to 

make quick decisions about which post-production cranberry farms should be further assessed 

for wetland restoration.  
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Much of the literature referred to the importance of hydrology, water quality, hydric soils, 

drainage systems and barriers, and vegetation. Many of these criteria are determinants of a 

wetland and therefore it was no surprise to have this result (US Army Corps 1999). Government 

assessments identified in the literature review tended to provide more of an overarching 

evaluation of wetland restoration; however, there were still a few that only focused on specific 

criteria. The peer-reviewed literature was more focused on specific areas based on the overall 

objectives of the author and not on a large breadth of criteria to consider when determining 

wetland restoration potential.  

Most of the government assessments and literature also focused on the physical, chemical 

and biological features and processes within a wetland; however, a few of them included more 

socioeconomic criteria, similar to what was discussed in more detail during the stakeholder 

meeting. This included expertise of the individual proposing wetland restoration (ME DEP 

1997), the transdisciplinary among the stakeholders involved (Geist 2016, Lake 2007), the 

financial resources to conduct the work (ME DEP 1997, Darwiche 2017), land ownership (public 

versus private) (Interagency Workgroup 2003, Golet 2003, Darwiche 2017), educational 

potential and scientific value  (Stone 2015, Golet 2003, US Army Corps 1999) and cultural 

resources (Interagency Workgroup 2003, Stone 2015, ME DEP 1997, Golet 2003, US Army 

Corps 1999, Decleer 2016). All the above criteria were noted as important during the stakeholder 

meeting and therefore integrated into the rapid assessment tool. There is value in having many 

different stakeholders involved to provide ecological, socioeconomic, technical, and public 

perception regarding wetland restoration (Geist 2016, Lake 2007). Holding a stakeholder 

meeting as well as reaching out to CCCGA to inform this rapid assessment tool was imperative 

to ensuring multiple perspectives were included. 
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The first step after a landowner shows interest in cranberry farm wetland restoration project 

is to set an objective. This objective will determine the overall goal(s) of the restoration and 

guide the rapid assessment of the site. It is important to ensure the objective is clear and 

achievable. Once the objective is set and the proposed project passes the preliminary questions of 

the rapid assessment, the desktop analysis can proceed. It is important to gain as much 

information as possible from the landowner at this step, as this could save the user of the tool 

time. An in-depth desktop assessment is imperative. After the desktop assessment, it should 

already be known whether the site of interest is ideal for wetland restoration. By spending more 

time at this step, it will help expedite the process and result in less time and resources needed for 

the onsite assessment. Government agencies and NGOs have limited resources and funding. This 

tool will hopefully allow them to quickly determine which sites they should focus their attention 

to and which sites are not worth pursuing. The onsite assessment will provide confirmation of 

whether the information identified during the desktop analysis is valid and the site is truly ideal 

for wetland restoration.  

The onsite assessment should only take one day dependent on the size of the site and the 

number and experience of the participating researchers. It is important to note this assessment is 

meant for professionals in the environmental field; however, with the guidance of a professional, 

non-professionals and volunteers can assist. Rapid assessments within the onsite assessment 

should be considered, such as the modified point intercept vegetation assessment discussed 

throughout this report (Carullo 2007, Wigand 2011). If a site is chosen to be restored, more 

detailed vegetation assessment can be conducted in the future. The time of year should also be 

considered when conducting an assessment. If there is flexibility conducting a vegetation survey 

in late spring into the summer is more ideal to more accurately capture the vegetation present. 

Additionally, more amphibian and bird species will be present.  
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Soil can also be difficult to measure in March if the ground is still frozen, however, due to a 

milder winter there were no issues with taking cores at Tidmarsh West. An auger is ideal for 

determining a soil type with this rapid assessment, however a test pit can also be dug to look at 

the soil profile if the user does not have access to an auger. Dependent upon the historic bog, 

cranberry farms are predominantly built in previous wetlands (MA DEM, 2005). However, it is 

important to remember there will be a thick layer of sand from farming practices on top of the 

hydric soil. It is still important when conducting this rapid soil assessment to note the soil 

profile; but it is especially important to capture the depth of the sand layers to determine how 

much material may need to be removed and placed elsewhere on the site. Visually the water 

throughout the site can be assessed to provide a quick overall perspective of the current water 

quality. In addition, many users may not have access to a digital water quality probe and sending 

out water samples can take weeks. This is something that can be saved for a more in-depth 

assessment if the equipment is not accessible. For the vegetation, soil and water assessments, a 

GPS unit should be used to ensure better accuracy of the points. For this assessment, an iPhone 

utilizing the compass application was used to capture the GPS coordinates; however, it is not 

nearly as accurate as a GPS unit and not recommended to be used if there is a better option 

available.  

CCCGA provided a very insightful perspective that was not captured in the literature or in as 

much detail during the stakeholder meeting. There are concerns from CCCGA that cranberry 

farming may be perceived as not environmentally sound with the various cranberry restoration 

projects underway; however, it should be noted from the field trial of Tidmarsh West, these 

properties do serve as habitat for many plant and wildlife species without restoration. By 

restoring them it will only enhance the already beneficial outcomes they provide. Regarding 

cost-effectiveness, CCCGA also noted it is important to consider how much of the actual 
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property needs to be restored to improve ecological processes. For example, breaching a berm 

instead of removing the entire berm may be a less expensive option for restoration. Other than 

discussing about funding in general, specific strategies for cost-effectiveness were not discussed 

in the literature or during the stakeholder meeting.  

The diversity of stakeholders involved in the cranberry farm wetland restoration projects also 

leads to multiple objectives. Therefore, creating a rapid assessment tool considering varying 

objectives was important to note. With this rapid assessment tool, the user can view the scores at 

the end and based on their objectives determine whether the current site is the most ideal option. 

For example, objectives solely focusing on habitat vitality are not going to have as strong of a 

concern for recreation usage and cultural resources, as the focus is not on people. The focus will 

be more on improving the diversity of plant and wildlife. Likewise, an objective of climate 

change mitigation will also be less concerned with recreation and cultural resources and more 

concerned about the ability of a wetland to create flood abatement.    

Climate change was not included in enough of the literature identified; however, it should be 

noted this was not the focus of this project and a more in-depth search could have been 

conducted. In MA, most cranberry farms are found in Southeastern and Cape Cod MA, which is 

very close to the coastline. Based on the future projections of sea level rise many of the cranberry 

farm sites closer to the coast may be impacted. This is a great opportunity to take advantage of 

this space that will no longer be farmed to create green infrastructure for coastal resilience. This 

could protect the surrounding homes in the area as well as any grey infrastructure. Carbon 

sequestration within the wetland and vegetation to be added to the site should also be considered 

as an added value to cranberry farm restoration. By planting more trees and other vegetation on 

site, the carbon dioxide absorption will likely increase. The anaerobic hydric soils also store 

carbon, because the lack of oxygen slows down the process of decomposition (NOAA 2017, 
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Interagency Workgroup 2003). Both the onsite vegetation and soil found within a cranberry farm 

are important considerations regarding climate change mitigation efforts. 

Limitations 

The timeline for this project was short and impacted a few pieces of this Master’s Project. A 

systematic literature review could have provided a greater overview of the literature available in 

wetland restoration. It would have also been helpful to have a second stakeholder meeting to 

have feedback provided on the tool post field trial. The field trial of the tool occurred during the 

end of March in MA. Therefore, much of the vegetation on the cranberry farm was dormant or 

dead. Based on the project timelines, the field trial of the tool could not occur later in the spring. 

Ideally the vegetation would be assessed in June/July. The time of year also limited the 

observation of amphibian and some bird species as well. There were also limited resources for 

conducting the assessments in regards to equipment available for use during the field trial of the 

tool.  

FUTURE RESEARCH 

This rapid assessment is meant to act as a platform for cranberry farm wetland restoration in 

MA. While the hope for this tool is to act as a rapid-assessment there is much that can be 

expanded upon. Providing a more in-depth desktop analysis could prove to be helpful in 

prioritizing sites and spending less time onsite. In addition, more literature is needed on 

cranberry farm wetland restoration. Longitudinal studies of already restored cranberry farm sites 

will prove to be quite valuable in understanding the overall impacts of this type of wetland 

restoration and the importance of it. Utilizing cranberry farm restoration as potential green 

infrastructure for coastal resilience is another area where more research should be conducted.  

https://antioch.on.worldcat.org/detailed-record/6889748283?databaseList=1708&databaseList=239&databaseList=638
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CONCLUSION 

Post-production cranberry farms in Southeastern and Cape Cod, MA are ideal habitats for 

wetland restoration. The purpose of this tool is to provide decision-makers with a quick way to 

determine which sites to focus their limited resources on first. By restoring the farms to the 

historic wetland, it can improve ecological processes and provide more habitat for plant and 

wildlife species. In addition to ecological processes, the restoration of cranberry farms can also 

result in providing communities with recreational areas, educational centers, and potentially 

climate change resilience and mitigation.  

When initiating the investigation of a site for wetland restoration potential, it is vital to 

receive the landowner’s permission and to have their interest in the project. Next, a clear 

objective must be determined and goals created prior to the initiation of the desktop analysis and 

onsite assessment. It is also important to include various stakeholders, dependent on the 

landownership, to receive various perspectives on potential wetland restoration projects. 

Information from both the landowner and online resources should provide a plethora of 

information to inform the desktop analysis. The more information gathered here the better to 

inform the onsite assessment. The timing of this process could range from one week to several 

dependent on the cooperation of the landowner and access to information. Once the desktop 

analysis is complete the onsite assessment can ensue. The onsite assessment should be 

confirming anything that was already found in the desktop analysis. It will provide more detail in 

regards to vegetation and wildlife present as well as the soil profile. Based on the objectives of 

the landowner and user the score of the desktop analysis and onsite assessment will inform their 

decision of whether they should proceed with restoration. It is important to remember the onsite 

assessment is meant to be rapid and take less than one day with a handful of researchers (again 
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dependent on the area of the site). A more in-depth assessment can be conducted once the site is 

confirmed for wetland restoration.  
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* 

La
ke

 2
0

0
7

* 

Le
n

h
ar

t 
2

0
1

4
* 

W
ei

n
st

e
in

 1
9

9
7

* 

D
ar

w
ic

h
e,

 2
0

1
7

* 

To
ta

l  

Native wetland species 
present (to aid in natural 
colonization/dispersal) 

      X         X     X X         X X     

6 

Presence of cultural 
resources        

X 
  

X X X     X 
      

  
  

X 
  

  
    6 

Adjacent land-use X     X   X         X X                   5 

Aesthetic Quality 
Evaluations 

    X     X X X     X 
      

  
      

  
    5 

Current Land-Use      X X   X   X       X                   5 

Imperviousness on or near 
site 

X     X   X   X X     
      

  
      

  
    5 

Quality of Current Habitat          X   X X     X       X             5 

Sediment deposition and 
transport processes 

        X X X   X X   
      

  
      

  
    5 

Special status wildlife 
species 

X   X X X         X   
      

  
      

  
    5 

Ecological 
Processes/Functions 
(opportunity to improve)      

X   X   X     X   

      

  

      

  

    4 

Land Ownership (public 
versus private), speaking 
with them 

      X       X X     

      

  

      

  

  

X 

4 

Past Land Use X     X   X     X                         4 

Permanent open water            X   X X                     X   4 

Artificial 
barriers/blockages to 
passage of aquatic life 
(e.g. perched culvert) 

X 

    

  

  

X       X   

      

  

      

  

    3 
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Criteria 

C
A

P
S 

C
T 

U
SD

A
 N

R
C

S 
 

In
te

ra
ge

n
cy

  

W
A

 E
co

lo
gy

 

N
H

 M
et

h
o

d
 

M
ai

n
e 

D
EP

  

U
R

I/
R

I D
EM

/E
P

A
 

W
I D

N
R

 

M
N

 B
W

SR
  

U
SA

C
E 

W
id

is
 2

0
1

5
* 

 

La
m

e
rs

 2
0

1
5

* 

D
o

h
er

ty
 2

0
1

4
* 

 

G
ei

st
 2

0
1

6
* 

W
h

it
e

 2
0

1
7

* 

D
e

cl
ee

r 
2

0
1

6
* 

La
ke

 2
0

0
7

* 

Le
n

h
ar

t 
2

0
1

4
* 

W
ei

n
st

e
in

 1
9

9
7

* 

D
ar

w
ic

h
e,

 2
0

1
7

* 

To
ta

l  

Buffer areas can be 
incorporated  

X 
    

  
  

      X X   
      

  
      

  
    3 

Diverse wetland 
Vegetation Species (see 
second tab)  

      X   X     X     
      

  
      

  
    3 

Dominant Water Source     X           X X                       3 

Education potential / 
Scientific Value       

  
  

X   X     X 
      

  
      

  
    3 

Is there a stream in the 
wetland       

  
  

X   X X     
      

  
      

  
    3 

Landscape Ecology     X X X                                 3 

Nitrogen      X             X                     X 3 

wetland acreage            X           X           X       3 

Wetland-Based recreation 
(kayaking, canoeing, 
hiking, wildlife 
observation)       

  

  

X   X     X 

      

  

      

  

    3 

Wildlife on site     X X         X                         3 

Carbon sequestration                         X       X         2 

Diverse Animal 
Populations 

    X           X     
      

  
      

  
    2 

Dominant species of plants       X         X                         2 

Drainage and water 
movement 

      X           X   
      

  
      

  
    2 

Erosion Resistance                           X     X         2 

Fill in wetland (depths)           X   X                           2 

Financial resources (to 
conduct work)       

  
  

  X         
      

  
      

  
  

X 
2 
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Criteria 

C
A

P
S 

C
T 

U
SD

A
 N

R
C

S 
 

In
te

ra
ge

n
cy

  

W
A

 E
co

lo
gy

 

N
H

 M
et

h
o

d
 

M
ai

n
e 

D
EP

  

U
R

I/
R

I D
EM

/E
P

A
 

W
I D

N
R

 

M
N

 B
W

SR
  

U
SA

C
E 

W
id

is
 2

0
1

5
* 

 

La
m

e
rs

 2
0

1
5

* 

D
o

h
er

ty
 2

0
1

4
* 

 

G
ei

st
 2

0
1

6
* 

W
h

it
e

 2
0

1
7

* 

D
e

cl
ee

r 
2

0
1

6
* 

La
ke

 2
0

0
7

* 

Le
n

h
ar

t 
2

0
1

4
* 

W
ei

n
st

e
in

 1
9

9
7

* 

D
ar

w
ic

h
e,

 2
0

1
7

* 

To
ta

l  

Food chain functions             X                     X       2 

Herbivores that may 
decimate plantings (e.g. 
Canada Geese, muskrats, 
Deer) 

      X               

  X   

  

      

  

    2 

ID desired outcomes or 
benefits of restoration        

  
  

      X     
  

X 
  

  
      

  
    2 

Non-native species (plant 
or animal) 

      X               
      

  
    X 

  
    2 

Nutrient Flux 
(denitrification)        

  
  

            
  X   

  
      

X 
    2 

Phosphorus     X             X                       2 

Presence of Target Species 
(includes threatened or 
endangered) 

    X   X             

      

  

      

  

    2 

Rare species of plants (or 
establish populations of 
rare or endangered plant 
species)  

      X               

      

  

      

X 

    2 

Restore and replace 
limited habitat 

        X         X   
      

  
      

  
    2 

Transdisciplinary 
approaches to restoration 
(ecological, technical, 
socioeconomic, and public 
perception)  

      

  

  

            

      

X     X   

    2 

What natural disturbances 
could impact this wetland 

      X               
      

  
    X 

  
    2 
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Criteria 

C
A

P
S 

C
T 

U
SD

A
 N

R
C

S 
 

In
te

ra
ge

n
cy

  

W
A

 E
co

lo
gy

 

N
H

 M
et

h
o

d
 

M
ai

n
e 

D
EP

  

U
R

I/
R

I D
EM

/E
P

A
 

W
I D

N
R

 

M
N

 B
W

SR
  

U
SA

C
E 

W
id

is
 2

0
1

5
* 

 

La
m

e
rs

 2
0

1
5

* 

D
o

h
er

ty
 2

0
1

4
* 

 

G
ei

st
 2

0
1

6
* 

W
h

it
e

 2
0

1
7

* 

D
e

cl
ee

r 
2

0
1

6
* 

La
ke

 2
0

0
7

* 

Le
n

h
ar

t 
2

0
1

4
* 

W
ei

n
st

e
in

 1
9

9
7

* 

D
ar

w
ic

h
e,

 2
0

1
7

* 

To
ta

l  

Coarse woody debris and 
large rocks in open water       

  
  

X           
      

  
      

  
    1 

Distance to Open Water 
(m)       

  
  

            
X     

  
      

  
    1 

Distance to streams                                         X 1 

Energy process (net 
exporter or consumer in 
primary productivity) 

        X             

      

  

      

  

    1 

Evidence of Erosion       X                                   1 

Expertise (applicants must 
demonstrate sufficient 
scientific expertise to carry 
out the compensation 
work proposed)        

  

  

  X         

      

  

      

  

    1 

Fish or aquatic species 
present that are rare, 
threatened, endangered 
or "Species of Special 
Concern"       

  

  

X           

      

  

      

  

    1 

Future Land-use (e.g. 
encroaching development) 

      X               
      

  
      

  
    1 

Has the stream/channel 
been human-altered       

  
  

X           
      

  
      

  
    1 

Improper sun exposure for 
plantings 

      X               
      

  
      

  
    1 

Incident solar radiation X                                         1 

Lack of native species 
nearby 

      X               
      

  
      

  
    1 
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Criteria 

C
A

P
S 

C
T 

U
SD

A
 N

R
C

S 
 

In
te

ra
ge

n
cy

  

W
A

 E
co

lo
gy

 

N
H

 M
et

h
o

d
 

M
ai

n
e 

D
EP

  

U
R

I/
R

I D
EM

/E
P

A
 

W
I D

N
R

 

M
N

 B
W

SR
  

U
SA

C
E 

W
id

is
 2

0
1

5
* 

 

La
m

e
rs

 2
0

1
5

* 

D
o

h
er

ty
 2

0
1

4
* 

 

G
ei

st
 2

0
1

6
* 

W
h

it
e

 2
0

1
7

* 

D
e

cl
ee

r 
2

0
1

6
* 

La
ke

 2
0

0
7

* 

Le
n

h
ar

t 
2

0
1

4
* 

W
e

in
st

e
in

 1
9

9
7

* 

D
ar

w
ic

h
e,

 2
0

1
7

* 

To
ta

l  

Lack of sufficient water       X                                   1 

Mature trees or shrubs                 X                         1 

Methyl Mercury                   X                       1 

Microbes     X                                     1 

Nearby wetlands                 X                         1 

percent of wetland edge is 
bordered by undisturbed 
woodland or idle land 
(shrub land or abandoned 
fields; within 500ft)       

  

  

X           

      

  

      

  

    1 

Pollination (% Surface 
within reach of pollinators)       

  
  

            
      

  
  

X 
  

  
    1 

Possibility of salt water 
intrusion (SWI)       

  
  

            
      

  X 
    

  
    1 

Potential to enhance 
habitat for species of 
concern    

 
 

      
   

X 
   

 
  1 

Presence of ecosystem 
engineers, keystone 
species, habitat forming 
and shaping species or 
assemblages       

  

  

            

      

X 

            1 

Probability of success of 
restoration 

        X             
      

  
      

  
    1 

Production Export 
(Nutrient) - effectiveness 
of the wetland to produce 
food or usable products 
for humans or other living 
organisms       

  

  

          X 

      

  

      

  

    1 
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Criteria 

C
A

P
S 

C
T 

U
SD

A
 N

R
C

S 
 

In
te

ra
ge

n
cy

  

W
A

 E
co

lo
gy

 

N
H

 M
et

h
o

d
 

M
ai

n
e 

D
EP

  

U
R

I/
R

I D
EM

/E
P

A
 

W
I D

N
R

 

M
N

 B
W

SR
  

U
SA

C
E 

W
id

is
 2

0
1

5
* 

 

La
m

e
rs

 2
0

1
5

* 

D
o

h
er

ty
 2

0
1

4
* 

 

G
ei

st
 2

0
1

6
* 

W
h

it
e

 2
0

1
7

* 

D
e

cl
ee

r 
2

0
1

6
* 

La
ke

 2
0

0
7

* 

Le
n

h
ar

t 
2

0
1

4
* 

W
ei

n
st

e
in

 1
9

9
7

* 

D
ar

w
ic

h
e,

 2
0

1
7

* 

To
ta

l  

Redox Potential      X                                     1 

Restoration could benefit 
threatened or endangered 
species  

        X             

      

  

      

  

    1 

Restoration timeframe         X                                 1 

Sediment/Toxicant/pathog
en retention       

  
  

          X 
      

  
      

  
    1 

Shoreline anchoring            X                               1 

Sound buffer (absorbing 
surface)       

  
  

            
      

  
  

X 
  

  
    1 

Sources of contamination                X                           1 

Springs                 X                         1 

Standing water                 X                         1 

Substrate mobility X                                         1 

Sustainability of habitat          X                                 1 

Terrestrial barriers  X                                         1 

Timing of implementation     X                           1 

Watershed habitat loss X                                         1 

Wind exposure X                                         1 

*peer-reviewed literature 
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Appendix B: Stakeholder Meeting 

Figure 5A. Sign-in sheet for Stakeholder Attendees 

 

 

 



 
 

59 
 

Figure 6A. Brainstorm Activity, Group 1 and Group 2 
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Figure 7A. Dot Activity with Stakeholders 

  

 

Figure 8A. Dot Activity – Desktop Analysis Criteria  
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Figure 9A. Dot Activity – Onsite Assessment  
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Appendix C: Rapid Assessment Tool 

Rapid-Assessment Tool for Cranberry Farm Wetland Restoration Potential  

Site: _________________________________________________________________________ 

Landowner(s): _________________________________________________________________ 

Organizations involved in project: _________________________________________________  

Date: _________________________________________ 

Instructions: 

If the answer to question 1 or 4 is “no”, STOP THE ASSESSMENT. 

If the answer to question 2 is “no” determine if the amount of area you can access is enough to 

properly assess the property. If not able to asses a large enough area, STOP THE ASSESSMENT.  

Preliminary Questions 

1. Do you have the landowner(s)’s interest in potential restoration?  YES   NO 

a. YES – Proceed with rapid assessment 

b. NO – Move onto another site until interest noted  
 

2. Can the entire site/property be assessed via permission from landowner(s)?       
YES   NO 

a. YES – Proceed with rapid assessment 

b. NO – Consider the proportion of land that can be assessed and if that is enough to 
determine restoration potential 
 

3. How long ago was the cranberry farm taken out of production (years)? _______________ 
 

4. Is it feasible to get equipment into the site?   YES   NO 
a. YES – Proceed with desktop Analysis 

b. NO – Move onto another site  
 

5. What is the overall objective(s) of this potential restoration project (circle all that apply)?   
a. Hydrologic connectivity 

b. Improve habitat for trust species 

c. Recreational & educational use 

d. Climate Change Resilience and/or Mitigation 

e. Other: _______________________________________________________________ 

  

PROCEED TO DESKTOP ANALYSIS 
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Points System: Used for both the Desktop Analysis and Onsite Assessment. Points will be 

totaled for each main category and divided by the total amount of points per section. Total 

points will then be multiplied by 100 to enable users a greater ability to compare the final 

score. The intent of the score is to guide the user to decide if wetland restoration is possible for 

a site based on their overall objective(s). The prioritization of the criteria included were 

determined based on peer-reviewed literature and a review process involving a diverse group 

of stakeholders. 

Scoring: 

2 points: Highly desirable – Already exists without restoration 

1 point: Desirable – Could exist with restoration  

0 points: Not desirable – Will hinder restoration, not impact overall restoration, and/or 

not worth the effort or resources.  

: Question meant for data collection purposes only. No score needed.  

: Recommended to take a photo for data collection purposes. 

§: Points assigned dependent on overall objective of potential restoration project. 

Equipment Needed for Onsite Assessment (not inclusive of all equipment 

potentially needed): 

• Auger 

o Data sheets for soil notes and writing utensil  

• YSI and/or thermometer  

o Data sheets for water quality testing and writing utensil 

• Shovel – to dig pits for groundwater  

• Meter tape 

• M2 quadrat (dependent on vegetation analysis method selected) 

o Data sheets for vegetation and writing utensil 

• GPS unit 

• Camera 

Abbreviations:  

• ACEC = Areas of Critical Environmental Concern 

• MEPA = Massachusetts Environmental Policy Act 

• NHESP = Massachusetts Natural Heritage & Endangered Species Program 

• NEPA = National Environmental Policy Act  
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Desktop Assessment  

Origin of the bog (visual observation): 

1. What is the geomorphic setting of the cranberry farm? 

a. Run of the river bog (stream; linear cranberry bogs, river associated with it)  

b. Isolated kettle hole (round, satellite),  

c. Coastal plain pond margin (shallow wetland, berm on the edge of pond),  

d. Coastal wetland  

e. None of the above/Unsure – Describe the bog: __________________________ 

___________________________________________________________       

___________________________________________________________ 

Hydrology/Hydrologic Connectivity, Total Score__ /2___ 

2. What is the currently hydrologic connectivity of the site (e.g. USGS maps)? If more than one 

hydrologic connectivity noted increase the total score above 

a. Connectivity to ocean (2) 

b. Connectivity to a pond or lake (2) 

c. Connectivity to a riverine system (2) 

d. No connectivity noted from imagery (0) 

 

Habitat Quality, Total Score___/12____ 

3. What was the past-land-use (if anything in addition to cranberry farming)?  

___________________________________________________________________________

___________________________________________________________________________ 

 

4. Is the property included in NHESP or is there land adjacent to it that falls in this category 

(estimated priority habitat of rare species or priority habitat of rare species)?  

YES (2)  NO (0) 

 

5. Are there federal & state regulations that apply to site (e.g. ACEC, protected, MEPA/NEPA, 

highest ranked habitat in state) adjacent or within property?  YES (2)  NO (0) 

 

6. According to the landowner and/or based on state permit records (Massachusetts Pesticide 

Control Act), were pesticides ever used on the site?  YES (0)  NO (2) 

 

a. YES  

i. How many years were the pesticides used for? _______________________ 

ii. What kinds of pesticides were used? _______________________________ 

 



65 
 

7. Is there potential for upstream pollution? YES (0)   NO (2) 

a. YES – specify: ________________________________________________________ 

_____________________________________________________________________ 

Vegetation 

8. Are there known federal trust species or state listed species on the site or adjacent to it? 

YES (2)  NO (0)  UNKNOWN  

 

a. YES – list species: ____________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

 

b. YES – Specify if at site or adjacent (or both):_______________________________ 

Wildlife 

9. Are there known federal trust species or state listed species on the site or adjacent to it? 

Specify if at site or adjacent (or both).  

YES (2)   NO (0)  UNKNOWN 

 

a. YES – list species: ____________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

 

Educational/Scientific Value, Total Score ___ /4___ 

10. Are there any schools/universities/education centers near the site?   

 YES (2)  NO (0) 

 

11. Are there any buildings on site that could be turned into an education building?  

 YES (2)  NO (0) 

Recreational Activity, Total Score ____/2___ 

12. Is there potential for this site to be used recreationally? YES (2)   NO (0) 

Cultural Importance, Total Score ____/2___ 

13. Are there heritage, archaeological features or cultural resources known on or nearby the 

site?    YES (2)  NO (0) 

a. YES – Specify:_______________________________________________ 
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Onsite Assessment: 

Site: ______________________________________________________________ 

Date: _____________________________________________________________ 

Start Time: ________________ End Time: _________________ 

Weather: __________________________________________________________ 

Researchers (4 – 6 dependent on area of site): ____________________________ 

___________________________________________________________________ 

 

Hydrology, Total Score ___/23___ 

1. Is there current hydrologic connectivity?  YES (2)  NO (0) 

 

a. YES – Does the wetland connect to Cape Cod Bay or the Atlantic Ocean?  

YES (2)   NO (0) 

b. YES – Is the site currently used by anadromous fish runs? 

YES (2)   NO (0) 

 

i. NO – If restored, can it reconnect anadromous fish runs?      

YES (1)   NO (0)  UNKNOWN 

 

c. NO – Will the removal of drainage infrastructure restore hydrologic connectivity? 

  YES (1)   NO (0) 

 

2. How deep is the water table? _________________________________________ 

 

3.  What hydrology is present:  

a. Surface water         YES (2)   NO (0) 

b. Groundwater recharge      YES (2)   NO (0) 

c. Groundwater discharge     YES (2)   NO (0) 

d. None (0) 

 

4. Are there any rivers or streams going through the site?  YES (2)  NO (0) 

 

5. Is there any open water located on the site?   YES (2)  NO (0) 
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a. YES – Is it shallow (<6.6 ft.) or deep (>=6.6 ft.)? 

____________________________________________ 

b. YES – Is it manmade or natural? 

_____________________________________________ 

 

Topography/Geomorphic setting 

6. What is the elevation throughout the site?__________________ 

 

7. Are there any wetland depressions to aid in flood abatement?  YES (2)  NO (0) 

 

8. Are there any indications of erosion?   YES (0)  NO (2) 

 

Infrastructure, Total Score  

9. Are there any manmade drainage systems/barriers in place on site (culverts, road ditches, 

drainage ditches, tile lines etc.)?    YES (0)   NO (2) 

a. YES – List the specific drainage systems/barriers and the current condition: 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

b. YES – Are these drainage systems/barriers hindering hydrologic connectivity?  

 YES (0)   NO (2) 

 

Water Quality, Total Score____/5____ 

10. Visually, describe the current quality of the water? ______________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

 

11. Measure the following parameters from the water (take GPS points at each area sampled) 

a. Area 1: ___________________________________________________________ 

i. Temperature: ________________________________________________ 

ii. pH: ________________________________________________________ 

iii. Dissolved oxygen: _____________________________________________ 

iv. Conductivity: ________________________________________________ 

v. Salinity: ____________________________________________________ 

vi. Other: ____________________________________ 

b. Area 2: ___________________________________________________________ 
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i. Temperature: ________________________________________________ 

ii. pH: ________________________________________________________ 

iii. Dissolved oxygen: _____________________________________________ 

iv. Conductivity: ________________________________________________ 

v. Salinity: ____________________________________________________ 

vi. Other: ____________________________________ 

c. Area 3: ___________________________________________________________ 

i. Temperature: ________________________________________________ 

ii. pH: ________________________________________________________ 

iii. Dissolved oxygen: _____________________________________________ 

iv. Conductivity: ________________________________________________ 

v. Salinity: ____________________________________________________ 

vi. Other: ____________________________________ 

 

12. Based on the findings above (questions 10, 11), what is the overall water quality of the site? 

Suggested parameters to follow1011121314:  

 Surface water temperature: ≤68°F (≤20°C) 

 pH: 6.5 – 8.3  

 Dissolved Oxygen: ≥6.0 mg/l (cold water fishery) & ≥5.0 mg/l (warm water fishery) 

 Salinity: <0.5 ppt (freshwater) 

 Conductivity: 150 – 500 μhos/cm (0.15 – 0.5 mS/cm) 

Score:  

Excellent: If ≥4 of the parameters fall into the suggested ranges above 

Average: If 3 of the parameters are met and remaining are near the above ranges  

                                                           
10 United States Department of Environmental Protection (EPA). 2012.Water: Monitoring & Assessment. Retrieved April 20, 

2017 from https://archive.epa.gov/water/archive/web/html/vms59.html  
 
11 Merrimack River Watershed Council (MRWC). 2013. Spicket River Data 2013. Retrieved April 20, 2017 from 

http://www.merrimack.org/web/spicket-river-data-2013-3/  
 
12 Suharto, S. Getting Our Feet Wet in the Sheldrake River. Bronx River – Sound Shore Audubon Society (BRSS). 2004. 

Retrieved April 20, 2017 from http://www.brssaudubon.org/watermonitoring.htm 
 
13United States Department of Environmental Protection (EPA). National Aquatic Resource Surveys. 2017. Retrieved April 20, 

2017 from https://www.epa.gov/national-aquatic-resource-surveys 

 

14 Massachusetts Department of Environmental Protection (MassDEP) Division of Watershed Management (DWM) Watershed 

Planning Program. Massachusetts Consolidated Assessment and Listing Methodology (CALM) Guidance Manual for the 2016 

Reporting Cycle. 2016. Retrieved on April 15, 2017 from http://www.mass.gov/eea/docs/dep/water/resources/07v5/2016calm.pdf  

 

https://archive.epa.gov/water/archive/web/html/vms59.html
http://www.merrimack.org/web/spicket-river-data-2013-3/
http://www.mass.gov/eea/docs/dep/water/resources/07v5/2016calm.pdf
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Poor: If only ≤2 of the parameters are met 

 

Excellent (2)   Average (1)   Poor (0) 

 

 

13. If the water quality is average or poor, can removing drainage systems or restoring 

hydrologic connectivity improve the water quality?   YES (1)   NO (0)  

 

 

14. Are there indications of sediment deposition and transport due to erosion/runoff?  

YES (0)   NO (2) 

 

Habitat Quality, Total Score ____/38__ 

15. What is the current use of the site (e.g. walking, walking dogs, dirt bikes, birding etc.)?  § 

  YES (2)   NO (0) 

a. YES – Specify the activities: __________________________________________ 

 

16. Is this a disturbed site (crossed by roads, ditching, surrounded by homes)?    

  YES (0)   NO (2) 

a. YES – List Disturbances: ____________________________________________ 

__________________________________________________________________ 

 

17. Are there impervious surfaces (roads nearby, parking lots)?   YES (0)  NO (2) 

a. What percentage of the site has impervious surfaces? ____________________ 

b. Is there a potential for polluted run-off from roadway that could impact site (e.g. 

road salt, automobile fluids)?  YES (0)  NO (2) 

 

18. Is there any adjacent land-use?   YES (0)  NO (2) 

a. YES – What is the land-use? _________________________________________ 

b. YES – Is there potential for habitat degradation based on this land-use?  

YES (0)  NO (2) 

 

19. Is there an indication of pollution on site?  YES (0)  NO (2) 

a. YES – Specify: ____________________________________________________ 

 

20. Is there currently habitat connectivity and/or migratory corridors (upland, wetland, or 

aquatic)?  YES (2)  NO (0) 

a. NO – If restored could habitat corridors be created?  YES (1)  NO (0) 
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21. Is there any aesthetic quality associated with this site?   YES (2)  NO (0) 

Soil – Take GPS points at soil sample sites  

22. Are there hydric soils present on the property?    YES (2)  NO (0) 

a. Describe the soil profile: __________________________________________                              

_________________________________________________________________ 

 

23. Was there use of sand on the property (confirm with soil core – layers of sand and peat)?  

YES (0)   NO (2) 

a. YES – What is the depth of the sand layers: ___________________________ 

 

Vegetation – Take GPS points at vegetation transect sites 

24. How many species were identified? ___________________________  

 

25. Were there native wetland species identified?   YES (2)  NO (0) 

a. YES – List the species (attach if needed):_______________________________ 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________  

 

26. Dispersal of remnant populations from native seed source possible?  

YES (2)   NO (0) 

 

27. Were there invasive species identified on site?   YES (0)  NO (2) 

a. YES – List the species: ______________________________________________ 

__________________________________________________________________ 

b. YES – What proportion of the cranberry farm is covered in invasive species (%) (if 

multiple species list an estimate % cover of property for each)?  

__________________________________________________________________

__________________________________________________________________ 

 

28. Are there invasive species nearby the property edge?   

YES (0)  NO (2) 

 

a. YES – Estimate Distance from site: ____________________________________  

b. YES – List the species:  ____________________________________________ 

__________________________________________________________________

__________________________________________________________________ 
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29. Were there any state or federally listed threatened or endangered species identified on the 

site that were unknown during the desktop analysis?  YES (2)  NO (0) 

a. YES – List the species: ____________________________________________ 

__________________________________________________________________ 

Wildlife 

30. Were there any animal species identified (including track & sign) on site?   

YES (2)  NO (0) 

a. YES – List the species (attach list if needed):___________________________ 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

b. NO – (skip the remaining questions in this section) 

 

31. Were there any federal trust species or state-listed animal species identified on the site that 

were unknown during the desktop analysis?  YES (2)  NO (0)  

 

32. Were there any species identified that could degrade the site based on herbivory, dam 

building, etc.?   YES (0)  NO (2) 

a. YES – Specify which species and impact:_____________________________  

__________________________________________________________________

__________________________________________________________________ 

 

33. Were any invasive animal species identified? YES (0)  NO (2) 

a. YES – List the species: ____________________________________________ 

__________________________________________________________________ 

 

Climate Change Resilience & Mitigation, Total Score ___/5___  

34. Does this site currently have flood storage/abatement?   YES (2)  NO (0) 

a. NO – Is there potential with restoration for this site to have flood 

storage/abatement ability?   YES (1)  NO (0) 

 

35. Is there possibility for salt water intrusion in the future? YES (0)  NO (2) 

a. YES – Could restoring the site improve the ability for the area to absorb the 

impacts of sea level rise?  YES (1)  NO (0)   

 

36. Is there a possibility for improving carbon sequestration on this property?  

YES (1)  NO (0)     
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Score Calculation:  

Educational/Scientific Value: Total Score______ (x 100) =______ 

Recreation Activity: Total Score______ (x 100) =______ 

Cultural Importance: Total Score______ (x 100) =______ 

Hydrology: Total Score______ (x 100) =______ 

• Desktop Analysis Score _____(x 100) = ______ 

• On-site Assessment Score_____(x 100) =_____ 

o Subtotal: ______ 

Water Quality: Total Score______ (x 100) =______ 

Habitat Quality, Total Score______ (x 100) =______ 

• Desktop Analysis Score _____(x 100) = ______ 

• On-site Assessment Score_____(x 100) =_____ 

o Subtotal: ______ 

Climate Change Resilience & Mitigation, Total Score______ (x 100) =_____ 
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Appendix D: Field Trial of Rapid Assessment Tool – Tidmarsh West 

Figure 10A. Field Trial of rapid assessment tool 

Rapid-Assessment Tool for Cranberry Farm Wetland Restoration Potential  

Site: ____Tidmarsh West, 85 Beaver Dam Road, Plymouth, MA 02360 _____ 

Landowner(s): ____Evan Schulman & Glorianna Davenport _________________ 

Organizations involved: _USDA, NRCS, DER, Mount Holyoke University, Tufts University, MIT 
Sea Grant____________________________________________________________________ 

Date: _____March 1, 2017____________________________________ 

Instructions: 

If the answer to question 1 or 4 is “no”, STOP THE ASSESSMENT. 

If the answer to question 2 is “no” determine if the amount of area you can access is enough to 

properly assess the property. If not able to asses a large enough area, STOP THE ASSESSMENT. 

Preliminary Questions 

1. Do you have the landowner(s)’s interest in potential restoration?  YES   NO 

a. YES – Proceed with rapid assessment 

b. NO – Move onto another site until interest noted  

2. Can the entire site/property be assessed via permission from landowner(s)?       

YES   NO 

a. YES – Proceed with rapid assessment 

b. NO – Consider the proportion of land that can be assessed and if that is enough to 

determine restoration potential 

3. How long ago was the cranberry farm taken out of production (years)? __~1.5 years_____ 

 

4. Is it feasible to get equipment into the site?   YES   NO 

a. YES – Proceed with desktop Analysis 

b. NO – Move onto another site  

 

5. What is the overall objective(s) of this potential restoration project (circle all that apply)?   

a. Hydrologic connectivity 

b. Improve habitat for trust species 

c. Recreational & educational use 

d. Climate Change Resilience and/or Mitigation 

e. Other: _____ __________________  

 

PROCEED TO DESKTOP ANALYSIS 
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Points System: Used for both the Desktop Analysis and On-site Assessment. Points will be 

totaled for each main category and divided by the total amount of points per section. Total 

points will then be multiplied by 100 to enable users a greater ability to compare the final 

score. The intent of the score is to guide the user to decide if wetland restoration is possible for 

a site based on their overall objective(s). The prioritization of the criteria included were 

determined based on peer-reviewed literature and a review process involving a diverse group 

of stakeholders. 

Scoring: 

2 points: Highly desirable – Already exists without restoration 

1 point: Desirable – Could exist with restoration  

0 points: Not desirable – Will hinder restoration, not impact overall restoration, and/or 

not worth the effort or resources.  

: Question meant for data collection purposes only. No score needed.  

: Recommended to take a photo for data collection purposes. 

§: Points assigned dependent on overall objective of potential restoration project. 

Equipment Needed for Onsite Assessment (not inclusive of all equipment 

potentially needed): 

• Auger 

o Data sheets for soil notes and writing utensil  

• YSI and/or thermometer  

o Data sheets for water quality testing and writing utensil 

• Shovel – to dig pits for groundwater  

• Meter tape 

• M2 quadrat (dependent on vegetation analysis method selected) 

o Data sheets for vegetation and writing utensil 

• GPS unit 

• Camera 

Abbreviations:  

• ACEC = Areas of Critical Environmental Concern 

• MEPA = Massachusetts Environmental Policy Act 

• NHESP = Massachusetts Natural Heritage & Endangered Species Program 

• NEPA = National Environmental Policy Act  
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Desktop Assessment  

Origin of the bog (visual observation): 

1. What is the geomorphic setting of the cranberry farm? 

a. Run of the river bog (stream; linear cranberry bogs, river associated to see water 

flow),  

b. Isolated kettle hole (round, satellite),  

c. Coastal plain pond margin (shallow wetland, berm on the edge of pond),  

d. Coastal wetland  

e. None of the above/Unsure – Describe the bog: __________________________ 

___________________________________________________________       

___________________________________________________________ 

Hydrology/Hydrologic Connectivity, Total Score___2/2___ 

2. What is the currently hydrologic connectivity of the site (e.g. via USGS maps)? If more than 

one hydrologic connectivity noted increase the total score above 

a. Connectivity to ocean (2) 

b. Connectivity to a pond or lake (2) 

c. Connectivity to a riverine system (2)  
d. No connectivity noted from imagery (0) unknown  

Notes: “Tidmarsh west encompasses land west of beaver dam road plus reasonable acreage 

East of beaver dam road including a holding pond and the stretch of river that connects the 

tributary coming off the bogs to the West with the main stem of Beaver Dam Brook” – Glorianna 

Davenport 

Habitat Quality, Total Score___6/12____ 

3. What was the past-land-use (if anything in addition to cranberry farming)?_”Prior to 1890's 

don't know; the farm house was built in the '30's or '40's, lived in by the farmer; the barn was put up 

in the '60s?  Used exclusively for farming” – G. Davenport__________________________________  

 

4. Is the property included in NHESP or is their land adjacent to it that falls in this category 

(estimated priority habitat of rare species or priority habitat of rare species)?  

YES (2)  NO (0) 

 

5. Are there federal & state regulations that apply to site (e.g. ACEC, protected, MEPA/NEPA, 

highest ranked habitat in state) adjacent or within property?  YES (2)  NO (0) 

Note: Note sure – G. Davenport  

 

6. Were pesticides ever used on the site?  YES (0)  NO (2) 
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a. YES  

i. How many years were the pesticides used for? __likely at least since 1960s 

__~50 - 60 years_____________ 

ii. What kinds of pesticides were used? ________unknown________________ 

 

7. Is there potential for upstream pollution? YES (0)   NO (2) 

a. YES – specify:________________________________________________________ 

_____________________________________________________________________ 

Vegetation 

8. Are there known federal trust species or state listed species on the site or adjacent to it? 

Specify if at site or adjacent (or both). 

YES (2)  NO (0)  UNKNOWN  

 

a. YES – list species: ______________________________________________________ 

_____________________________________________________________________

_____________________________________________________________________ 

Wildlife 

9. Are there known federal trust species or state listed species on the site or adjacent to it? 

Specify if at site or adjacent (or both).  

YES (2)   NO (0)  UNKNOWN 

 

a. YES – list species: ______Eastern box turtle (Terrapene carolina)_______________ 

Educational/Scientific Value, Total Score __4/4___ 

10. Are there any schools/universities/education centers near the site?   

 YES (2)  NO (0) 

 

11. Are there any buildings on site that could be turned into an education building?  

 YES (2)  NO (0) 

Recreational Activity, Total Score ___2/2___ 

12. Is there potential for this site to be used recreationally? YES (2)   NO (0) 

Cultural Importance, Total Score ____2/2___ 

13. Are there heritage, archaeological feature or cultural resources, on site?   

 YES (2)  NO (0) 

a. YES – Specify:__The property abuts a pine hill and a ~600 ft. ridge. 
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On-site Assessment: 

Site: _____Tidmarsh West, 85 Beaver Dam Road, Plymouth, MA 02360 _________ 

Date: _____March 25, 2017____________________________________________ 

Start Time: __10:00 AM______________ End Time: _____3:00 PM____________ 

Weather: __Overcast, light rain at times, 42° F ___________________________ 

Researchers (4 – 6 dependent on size of site):_Meghan Burns, Cathleen Wigand, Tracy 

Sudhalter, Glorianna Davenport_________________________________________ 

Hydrology, Total Score __17_/23___ 

1. Is there current hydrologic connectivity?  YES (2)  NO  

a. YES – Does the wetland connect to Cape Cod Bay or the Atlantic Ocean?  

YES (2)   NO (0) 

b. YES – Is the site currently used by anadromous fish runs? 

YES (2)   NO (0) 

 

i. NO – If restored, can it reconnect anadromous fish runs?      

YES (1)   NO (0)  UNKNOWN (possibly) 

 

c. NO – Will the removal of drainage infrastructure restore hydrologic connectivity? 

  YES (1)   NO (0) 

2. How deep is the water table?____N/A_____________________________________ 

 

3. What hydrology is present:  

a. Surface water         YES (2)   NO (0) 

b. Groundwater recharge      YES (2)   NO (0) 

c. Groundwater discharge     YES (2)   NO (0) 

d. None (0) 

 

4. Are there any rivers or streams going through the site?    YES (2)  NO (0) 

Seepage  

5. Is there any open water located on the site?    YES (2)  NO 

a. YES – Is it shallow (<6.6 ft.) or deep (>=6.6 ft.)?  ___Depth 

unknown_________________________________________ 

b. YES – Is it manmade or natural?  __Manmade, previous reservoir for cranberry 

farm__________________________________ 
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Topography/Geomorphic setting 

6. What is the elevation throughout the site? __Ranged from 30 – 50 ft._______________ 

 

7. Are there any wetland depressions to aid in flood abatement?  YES (2)  NO (0) 

 

8. Are there any indications of erosion?   YES (0)  NO (2) 

 

Infrastructure 

9. Are there any manmade drainage systems/barriers in-place on site (culverts, road ditches, 

drainage ditches, tile lines etc.)?  YES (0)   NO (2) 

a. YES – List the specific drainage systems/barriers and the current condition: __”4 

dams or major culverts West of beaver dam road, 2 dams East of beaver dam 

road, 2 reservoirs West of beaver dam road; a holding pond West of beaver dam 

road, drainage ditches and edge ditches through all the bogs West of beaver 

dam road.” There is also “a smaller bog that is over grown East of Beaver dam 

road” G. Davenport_________________________________________________ 

 

b. YES – Are these drainage systems/barriers hindering hydrologic connectivity?  

 YES (0)   NO (2) 

 

Water Quality, Total Score___4_/5____ 

10. Visually, describe the current quality of the water? ____In most areas, the water looks 

relatively clear in the channels; however, it varies throughout the site There was duckweed 

growing in some of the channels that appeared to have less water flow. ________________ 

___________________________________________________________________________

___________________________________________________________________________ 

 

11. Measure the following variables from the water (note the area and if multiple samples 

taken from different areas): 

a. Area 1: Near vegetation transect 2 (rock) 41° 55’ 11” N 70° 34’ 24” W 

i. Temperature: __6.7° C______________________________________ 

ii. pH: _____6.45_______________________________________________ 

iii. Dissolved oxygen: ___11.75 mg/L_______________________________ 

iv. Conductivity: ____0.352 mS/cm_______________________________ 

v. Salinity: ____0.17 ppt_________________________________________ 

vi. Other: _______N/A__________________________ 

b. Area 2: _41° 55’ 3” N 70° 34’ 21” W____________________________________ 

i. Temperature: ______6.15° C____________________________________ 
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ii. pH: ______6.15_______________________________________________ 

iii. Dissolved oxygen: ____12.05 mg/L _______________________________ 

iv. Conductivity: ____________0.895 mS/cm_________________________ 

v. Salinity: ________0.04 ppt_____________________________________ 

vi. Other: ______N/A___________________________ 

c. Area 3: __41° 54’ 59” N 70° 34’ 38” W___________________________________ 

i. Temperature: _________8.12° C_________________________________ 

ii. pH: ________5.89_____________________________________________ 

iii. Dissolved oxygen: __11.80 mg/L_________________________________ 

iv. Conductivity: ____0.071 mS/cm________________________________ 

v. Salinity: ____0.03 ppt_________________________________________ 

vi. Other: ______N/A___________________________ 

d. Area 4: _Reservoir side_41° 54’ 56” N 70° 34’ 41” W_______                    _______ 

i. Temperature: _________6.19° C_________________________________ 

ii. pH: ________5.85_____________________________________________ 

iii. Dissolved oxygen: __13.05 mg/L_________________________________ 

iv. Conductivity: ____0.058 mS/cm________________________________ 

v. Salinity: ____0.03 ppt_________________________________________ 

vi. Other: ______N/A___________________________ 

e. Area 5: __Culvert Reservoir Side 41° 54’ 56” N 70° 34’ 25” W________________ 

i. Temperature: _________6.61° C_________________________________ 

ii. pH: ________5.76_____________________________________________ 

iii. Dissolved oxygen: __11.85 mg/L_________________________________ 

iv. Conductivity: ____0.066 mS/cm       ______________________________ 

v. Salinity: ____0.03 ppt_________________________________________ 

vi. Other: ______N/A___________________________ 

f. Area 6: __Downstream side of Reservoir 41° 54’ 49” N 70° 34’ 29” W________ 

i. Temperature: _________6.38° C_________________________________ 

ii. pH: ________5.70_____________________________________________ 

iii. Dissolved oxygen: __11.78 mg/L_________________________________ 

iv. Conductivity: ____0.067 mS/cm________________________________ 

v. Salinity: ____0.03 ppt_________________________________________ 

vi. Other: ______N/A___________________________ 

12. Based on the findings above (questions 10, 11), what is the overall water quality of the site? 
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Suggested parameters to follow1516171819:  

 Surface water temperature: ≤68°F (≤20°C) 

 pH: 6.5 – 8.3  

 Dissolved Oxygen: ≥6.0 mg/l (cold water fishery) & ≥5.0 mg/l (warm water fishery) 

 Salinity: <0.5 ppt (freshwater) 

 Conductivity: 150 – 500 μhos/cm (0.15 – 0.5 mS/cm) 

Score:  

Excellent: If ≥4 of the parameters fall into the suggested ranges above 

Average: If 3 of the parameters are met and remaining are near the above ranges  

Poor: If only ≤2 of the parameters are met 

 

Excellent (2)   Average (1)  Poor (0) 

 

13. If the water quality is average or poor, can removing drainage systems or restoring 

hydrologic connectivity improve the water quality?   YES (1)   NO (0)   

 
14. Are there indications of sediment deposition and transport due to erosion/runoff?  

YES (0)  NO (2)     h/w potential from nearby quarry 

 

Habitat Quality, Total Score __17_/38____ 

                                                           
15 United States Department of Environmental Protection (EPA). 2012.Water: Monitoring & Assessment. Retrieved April 20, 

2017 from https://archive.epa.gov/water/archive/web/html/vms59.html  
 
16 Merrimack River Watershed Council (MRWC). 2013. Spicket River Data 2013. Retrieved April 20, 2017 from 

http://www.merrimack.org/web/spicket-river-data-2013-3/  
 
17 Suharto, S. Getting Our Feet Wet in the Sheldrake River. Bronx River – Sound Shore Audubon Society (BRSS). 2004. 

Retrieved April 20, 2017 from http://www.brssaudubon.org/watermonitoring.htm 
 
18United States Department of Environmental Protection (EPA). National Aquatic Resource Surveys. 2017. Retrieved April 20, 

2017 from https://www.epa.gov/national-aquatic-resource-surveys 

 

19 Massachusetts Department of Environmental Protection (MassDEP) Division of Watershed Management (DWM) Watershed 

Planning Program. Massachusetts Consolidated Assessment and Listing Methodology (CALM) Guidance Manual for the 2016 

Reporting Cycle. 2016. Retrieved on April 15, 2017 from http://www.mass.gov/eea/docs/dep/water/resources/07v5/2016calm.pdf  

 

https://archive.epa.gov/water/archive/web/html/vms59.html
http://www.merrimack.org/web/spicket-river-data-2013-3/
http://www.mass.gov/eea/docs/dep/water/resources/07v5/2016calm.pdf
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15. What is the current use of the site (e.g. walking, walking dogs, dirt bikes, birding etc.)?  § 

  YES (2)  NO (0) 

a. YES – Specify the activities: __Runners, walkers (w/ and w/o dogs), dirt bike 

(tracks and seen on site)________________________________________ 

 

16. Is this a disturbed site (crossed by roads, ditching, surrounded by homes)?    

 YES (0)  NO (2) 

a. YES – List Disturbances_There is main road (beaver dam road is parallel to the 

site), homes North and South of the property. To the west of the property there 

is upland forest as well as powerlines going through the forest.______________ 

__________________________________________________________________ 

 

17. Are there impervious surfaces (roads nearby, parking lots)?  YES (0)  NO (2) 

a. What percentage of the site is impervious surfaces? _0%__nearby site_______ 

b. Is there a potential for polluted run-off from roadway that could impact site (e.g. 

road salt, automobile fluids)?  YES (0)  NO (2) 

 

18. Is there any adjacent land-use?   YES (0)  NO (2) 

a. YES – What is the land-use? __There appears to be some sort of quarry located 

Northwest of the property. There is also a power station north of the 

property.________________________________________ 

b. YES – Is there potential for habitat degradation based on this land-use?  

YES (0)  NO (2) 

 

19. Is there an indication of pollution on site?  YES (0)  NO (2) 

a. YES – Specify: ____other than known pesticide use_________ 

 

20. Is there currently habitat connectivity and/or migratory corridors (upland, wetland, or 

aquatic)?  YES (2)  NO (0) 

a. NO – If restored could habitat corridors be created?  YES (1)  NO (0) 

 

21. Is there any aesthetic quality associated with this site?   YES (2)  NO (0) 

Soil– Take GPS points at soil sample sites 

22. Are there hydric soils present on the property? YES (2)  NO (0) 

a. Describe the soil profile:  __Of the three soil samples hydric soils were 

identified. Silty-clay to clay in some areas was noted. There was also sapric soil 

noted from some samples. Oxidized rhizospheres were also identified. The 

wetness of the soil varied, the area with clay was drier versus another layer in 

which there was likely an old stream washout was found. Further details of soil 
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samples attached._________________________________________________                              

_________________________________________________________________ 

 

23. Was there use of sand on the property (confirm with soil core – layers of sand and peat)?  

YES (0)   NO (2) 

a. YES – What is the depth of the sand layers:  _Sand layers went down to ~30 

cm __________________________ 

 

Vegetation – Take GPS points at vegetation transect sites 

24. How many species were identified? ___15 on transects (see attached)________________ 

(attach separate list of species identified) 

 

25. Were there native wetland species identified?    YES (2)  NO (0) 

a. YES – List the species (attach if needed):__In addition to the attached list, in 

the upland birch spp., aspen spp., red maple spp., and pine spp. were 

noted.___________________________________________________ 

 

26. Dispersal of remnant populations from native seed source possible?     

  YES (2)   NO (0) 

 

27. Were there invasive species identified on site?   YES (0)  NO (2) 

a. YES – List the species: ___phragmites and Japanese knotweed on edge of 

property_____________________________________________ 

__________________________________________________________________ 

b. YES – What proportion of the cranberry farm is covered in invasive species (%) (if 

multiple species list an estimate % cover of property for each)?______ 

____very small percent, needs to be treated before it spreads 

_________________________________________________ 

 

28. Are there invasive species nearby the property edge?   

YES (0)  NO (2) 

 

a. YES – Estimate Distance from site: _________________________ 

b. YES – List the species: __phragmites, Japanese knotweed on edge of 

property_________________________________________________________ 

 

29. Were there any state or federally listed threatened or endangered species identified on the 

site that were unknown during the desktop analysis?  YES (2)  NO (0) 

a. YES – List the species: ____________________________________________ 

__________________________________________________________________ 
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Wildlife 

30. Were there any animal species identified (including track & sign) on site?   

YES (2)  NO (0) 

a. YES – List the species (attach list if needed):   

i. Birds 

1. Red-winged Black Bird (Agelaius phoeniceus) 

2. Song sparrow (Melospiza melodia) 

3. Osprey (nest; Melospiza melodia) 

4. American Robin (Turdus migratorius) 

5. American Goldfinch (Spinus tristis) 

6. Blue Jay (Cyanocitta cristata) 

7. American Crow  

8. Cedar Waxwing (Bombycilla cedrorum) 

9. Common Raven (Corvus corax) 

10. American Black Duck (Anas rubripes) 

11. Red-tailed Hawk (Buteo jamaicensis) 

12. Canada Goose (Branta canadensis) 

13. Mallard (Anas platyrhynchos) 

14. Turkey (feather) (Meleagris) 

ii. Amphibians 

1. Wood frog (eggs; Lithobates sylvaticus) 

2. American bull frog (tadpole; Lithobates catesbeianus) 

iii. Mammals 

1. White-tailed deer (skull, jaw bones, scat; Odocoileus virginianus) 

2. Eastern coyote (scat; Canis latrans x Canis lycaon) 

b. NO – (skip the remaining questions in this section) 

 

31. Were there any federal trust species or state-listed animal species identified on the site that 

were unknown during the desktop analysis?  YES (2)  NO (0)  

 

32. Were there any species identified that could degrade it based on herbivory or dam 

building?   YES (0)  NO (2) 

a. YES – Specify which species: ___White-tailed deer, Canada geese_________  

__________________________________________________________________

__________________________________________________________________ 

 

33. Were any invasive animal species identified? YES (0)  NO (10) 

a. YES – List the species: ________________________________________________ 

__________________________________________________________________ 
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Climate Change Resilience & Mitigation, Total Score _3_/5___  

34. Does this site currently have flood storage/abatement?   YES (2)  NO (0) 

a. NO – Is there potential with restoration for this site to have flood 

storage/abatement ability?   YES (1)  NO (0) 

 

35. Is there possibility for salt water intrusion in the future? YES (0)  NO (2) 

a. YES – Could restoring the site improve the ability for the area to absorb the 

impacts of sea level rise?  YES (1)  NO (0) 

 

36. Is there a possibility for improving carbon sequestration from restoration of the site?  

YES (1)   NO (0)     
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Score Calculation:  

Educational/Scientific Value: Total Score_4/4____ (x 100%) =_100.0%_____ 

Recreation Activity: Total Score__2/2____ (x 100%) =_100.0%_____ 

Cultural Importance: Total Score__2/2____ (x 100%) =_100.0%_____ 

Hydrology: Total Score__19/25___ (x 100%) =_76.0%_____ 

• Desktop Analysis Score _2/2_(x 100%) = 100% 

• On-site Assessment Score_17/23_(x 100%) = 73.9% 

o Sub- total: 19/25 

Water Quality: Total Score___4/5__ (x 100%) =__80.0%____ 

Habitat Quality, Total Score__23/50_ (x 100%) =__46.0%____ 

• Desktop Analysis Score __6/12_(x 100%) =  50.0% 

• On-site Assessment Score_17/38 _(x 100%) = 44.7% 

o Sub-total:_23/50____ 

Climate Change Resilience & Mitigation, Total Score__3 /5_ (x 100%) =_60.0%_ 
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Figure 11A. Tidmarsh West site  
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Figure 12A. Map indicating vegetation transect, soil sample and water sample sites. 

 
VT = Vegetation Transect 
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Table 1A. Vegetation species identified – Tidmarsh West 

Abbreviation Scientific Name Common Name Native Wetland Species Rank in MA 

AS Aronia spp. chokeberry species Y FAC unranked 

CA Clethra alnifolia sweet pepper bush Y FAC unranked 

CC Chamaedaphne calyculata leather leaf Y OBL unranked 

CG Digitaria spp. crabgrass Y Species Unknown N/A 

G1 - grass 1 N/A N/A N/A 

GO Glyceria obtusa Atlantic manna grass Y OBL unranked 

JC Juncus canadensis  Canada rush Y OBL unranked 

JE Juncus effusus soft rush Y OBL unranked 

PV Panicum virgatum switch panic grass Y FAC unranked 

RS Rubus spp. prickly dewberry Y N/A N/A 

S1 - sedge 1 N/A N/A N/A 

S2 - sedge 2 N/A N/A N/A 

SN Symphyotrichum novi-belgii New York aster Y FACW unranked 

SM - sphagnum moss Y usually occur in wetlands N/A 

VM Vaccinium macrocarpus cranberry N/A N/A N/A 
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Table 2A. Vegetation Transects Data – Transect 1 

 

Tidmarsh West Plymouth, MA – Vegetation Transects (point method) 

Date: March 25, 2017 

Meghan Burns, Tracy Sudhalter, Cathy Wigand, Glorianna Davenport   

Transect: 1   41° 54’ 58” N  70° 34' 26" W, 30 ft. elevation      

Length of Transect: 437.5 m           

Weather:  Overcast with light rain at times, 42°F       

Meter VM GO G1 CG JE PV SN S1 CA RS 

8 X                   

18   X                 

28     X X             

38 X                   

48 X       X X         

58 X       X           

68 X                   

78 X                   

88 X                   

98 X                   

108 X                   

118 X                   

128 X                   

138 X                   

148 X                   

158 X       X           

168 X       X           

178 X                   

188 X X     X           

198 X X                 

208 X                   

218 X       X           

228 X X                 

238 X                   

248 X       X   X       

258 X                   

268 X                   

278 X                   

288 X                   

298 X                   

308 X         X         

318 X                   
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Meter VM GO G1 CG JE PV SN S1 CA RS 

328 X                   

338 X                   

348 X             X     

358 X                   

368 X X                 

378 X X                 

388 X               X   

398 X               X   

408 X                   

418 X                   

428 X                   

437.5 X                 X 

X 42 6 1 1 7 2 1 1 2 1 

  0.955 0.1364 0.02 0.02 0.1591 0.05 0.02 0.02 0.05 0.02 

Percent 

Present  
95.5% 13.6% 2.3% 2.3% 15.9% 4.5% 2.3% 2.3% 4.5% 2.3% 

Table 2.1A. Vegetation Transects Data – Transect 2 

Tidmarsh West, Plymouth, MA - Vegetation Transects (point method) 

Date: March 25, 2017 
     

  

Cathy Wigand, Glorianna Davenport      

Transect: 2 (ꓕ to transect 1)  41° 55' 1" N  70° 34' 24" W  50 ft. elevation 

Length of Transect: 98 m         

Weather:  Overcast with light rain at times, 42°F     

Meter VM AS GO PV JE RS SN 

8 X             

18 X             

28 X             

38 X X           

48 X             

58 X   X X       

68 X             

78 X       X     

88 X         X   

98 X           X 

X 10 1 1 1 1 1 1 

  1 0.1 0.1 0.1 0.1 0.1 0.1 

Percent 

Present  
100.0% 10.0% 10.0% 10.0% 10.0% 10.0% 10.0% 
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Table 2.2A. Vegetation Transects Data – Transect 3 

Tidmarsh West, Plymouth, MA - Vegetation Transects (point method) 

Date: March 25, 2017       

Meghan Burns, Cathy Wigand      

Transect: 3,  41° 54' 49" N   70° 34' 42" W, 20 ft. elevation 

Length of Transect: 178 m       

Weather:  Overcast with light rain at times, 42°F   

Meter VM PV S2 CC SM JC Notes 

8 X             

18 X             

28 X X           

38 X             

48 X             

58 X   X         

68 X             

78 X             

88 X             

98 X     X X     

108 X             

118 X X           

128 

X       X   

point on channel, but 

vegetation growth 

within 

138 X X           

148 X X           

158 X             

168 X X           

178 X X           

188 X         X   

198 X         X   

X 20 6 1 1 2 2   

  1 0.3 0.05 0.05 0.1 0.1   

Percent 

Present  
100.0% 30.0% 5.0% 5.0% 10.0% 10.0% 
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Figure 13A – Soil Core 1 

• Location: Near vegetation transect 1, 41° 54’ 58” N   70° 34’ 26” W 

• Length: 30 cm 

• Hydric soil present: Yes  

• Notes: Hydric soil, below sand/peat layers is a silty-clay (~26 – 30 cm). The sand layer is 26 cm 

deep. Clay layer was hit and could no longer push the auger down.  

 

Figure 13.1A – Soil Core 1 - oxidized rhizospheres 
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Figure 14A – Soil Core 2 

• Location: Midway between vegetation transect 3, 41° 54’ 49” N   70° 34’ 42” W 

• Length: 85 cm 

• Hydric soil present: Yes  

• Notes: Hydric soil, sapric soil (black, oily, decomposed organics), oxidized rhizospheres 

identified. This core had a ~5 – 6 cm layer of peat with roots/fibers between the sand/peat layers 

and historic wetland. Historic wetland begins around 46 – 47 cm deep. Wetter sample than soil 

sample 1. 
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Figure 15A – Soil Core 3 

• Location: No vegetation transect associated, 41° 54’ 54” N   70° 34’ 31” W 

• Length: 77 cm 

• Hydric soil present: Yes  

• Notes: Wettest soil sample, hit water table at ~53 cm. Sand/peat layer is approximately 29 cm. 

Sapric soil from 29 – 55 cm, not much fiber below the sand layers. Likely a historic creek bed in 

this area, a layer of very fine sand identified at 55 – 60 cm. Historic peat (sapric soil) begins at 61 

– 77 cm.  

 

Figure 15.1A – Soil Core 3 – Fine sand from historic creek bed 
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Figure 15.2A – Soil Core 3 – Fine sand from historic creek bed (close-up) 

 

Figure 15.3A – Soil Core 3 – Sapric soil  
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Figure 16A. YSI 556 MSP Multi Probe System – Used to measure water quality.  

 

 

Figure 17A. White-tailed deer skull and jaw bone 
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Figure 17.1A. Coyote scat 

 

Figure 17.2A Wood frog eggs in one of the channels

 


