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NATURAL RESOURCE PROTECTION ACT 
38 M.R.S.A §§ 480-A TO 480-BB 

APPLICATION 
 

REVISED ATTACHMENTS 
 

TOWN OF CANTON 
CANTON, MAINE 

 

ATTACHMENT 1 

PROJECT DESCRIPTION 

Anasagunticook Dam (Tannery Dam) is located at the outlet of Lake Anasagunticook in the 

Town of Canton, Oxford County, Maine. Lake Anasagunticook is approximately 598 acres. Lake 

Anasagunticook serves as the sole drinking water supply for the Town of Canton. Additionally, 

the lake provides frontage for many year round homes and seasonal camps as well as a multiple 

recreational opportunities. The Tannery Dam structure keeps the lake impoundment at the 

designated level that is appropriate for the Water District to provide adequate levels at the 

drinking water intake. 

The dam can be accessed from the Town office property on Turner Street or from the west side 

on Main Street. The Tannery Dam is comprised of a concrete gravity structure with four slide 

gates, operated by an overhead monorail hoist system. The gates are each approximately 4′-6" 

wide. The gate sills are at approximately El. 396.5′ with the top of the steel deck at 

approximately El. 406.2′. A concrete apron extends downstream of the gates, directing flow to a 

plunge pool downstream of the dam. The dam includes an intake structure, originally utilized by 

an adjacent mill. The mill no longer exists and the intake structure has been planked over to shut 

off flow to this area. The channel upstream of the dam is defined on the east by what appears to 

be the natural stream channel and on the west by an earth fill embankment. From review of prior 

reports, it appears that the embankment was faced on the water side by a granite masonry 

retaining wall. At some point, the former owner raised the height of the embankment by 

approximately 2 feet and buried the wall. 
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Several dam safety issues with the existing structure and embankments were identified by the 

Maine Emergency Management Agency (MEMA) during a dam safety inspection by MBP 

Consulting in August 1997. The primary dam safety concern raised by MEMA is the stability of 

the embankment and its ability to resist erosion during high flows. Failure of this embankment 

would cause significant downstream impacts. Subsequent to issuance of the dam inspection 

report, MEMA issued a Dam Safety Order requiring the Tannery Dam gates be opened on 

December 4, 2006 to alleviate the stress on the embankment and provide safer conditions. The 

former dam owner did not comply with this order. On May 8, 2007, MEMA issued a 

Supplemental Dam Safety Order ordering that the four gates be left open until such time that an 

acceptable remedial action plan is implemented. Since that date, the gates have been open, 

thereby reducing the water level in Lake Anasagunticook by approximately 4-feet. The Town of 

Canton subsequently acquired the Lake Anasagunticook Dam through an eminent domain 

proceeding in 2008.  

 

The Town of Canton installed a temporary dam 150-feet up stream of the original structure to 

retain the lake’s water level. The temporary dam structure utilizes a set of existing, abandoned 

bridge piers in the stream bed. The Town installed stop logs to retain the water in the lake. After 

being in service for a month, water from the lake began to wash under one of the stop log spans. 

The Town then installed rock fill and rip rap to prevent loss of the entire temporary dam and to 

retain the lake level. A Notice of Violation was issued by the Maine Department of 

Environmental Protection (MDEP) to the Town for the unauthorized rock fill. The temporary 

dam structure is currently holding and retaining the lake water level for seven months of the 

year, May through November. The Town continues to draw the lake level down during the 

winter months. 
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PROPOSED PROJECT 

The Town of Canton is proposing to construct a new concrete gravity dam approximately 150-

feet upstream from the Tannery Dam structure and on the downstream toe of the temporary 

structure. The Town does not propose to raise the level of the lake, only to restore the 

impoundment to its original elevation of 401.6′ as described in the Water Level Management 

Plan (Appendix J), established in 1978 and revised in 1996. The proposed structure is to be 

designed to pass the 100-year flood level, elevation 404.9′. 

The proposed dam would span from the west to east embankment, approximately 67-feet. The 

concrete gravity dam would be approximately 12-feet wide with the bottom of the dam at El. 

388.0′ and the top of the sill at El. 398.0′.  The proposed dam abutments will be approximately 

15-feet wide and 20-feet in length, located on each end of the 67-foot span.  The dam abutments 

will be constructed of reinforced concrete and be situated in the existing west and east 

embankments.  Hinged 4-foot flashboards will top the concrete sill, bringing the total dam height 

to El. 402.0′. With the top of the wooden flashboards installed at El. 402.0′ board failure would 

occur at approximately 700 cfs. This is approximately equal to the 10-year flood of 710 cfs. 

Once the boards failed, the total discharge capacity, with the lake at El. 403.6, would be 

approximately 1,800 cfs. This flood flow is between the 100-year and 500-year flood flow 

frequencies. The 100-year and 500-year flood flows are 1,380 cfs and 2,050 cfs respectively, as 

reported in the FEMA Flood Insurance Study for the Town of Canton. 

In addition to the concrete dam and flashboards, three gates will also be installed on the east side 

to allow for seasonal and high flow events. The Town proposes to reuse one of the gates on the 

Tannery Dam. Concrete abutments and wing walls will be constructed to secure the dam to the 

embankment, prevent water run around and seepage. To prevent scour on the downstream tow of 

the proposed dam, rip rap scour protection will be placed 10-feet wide along the entire length of 

the spillway.  Riprap will also be placed on both side upstream embankments for slope 

stabilization.  The total impact to the resource, including the spillway, abutments, scour 

protection and riprap will be 1721 square feet.  

Attachment 9: Site Condition Report, states the location of two wetlands, adjacent to east and 

west embankments.  The proposed dam location will impact Wetland B by 527.4 square feet, 

with the construction of the dam section, abutment and scour protection.  Wetland A will be 

impacted by 43.9 square feet with the construction of the east abutment.  To avoid additional 
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impacts, proposed riprap has been removed from the east abutment.  The abutment will be left in 

its natural vegetated state.  The Whitney Brook resource will be impacted 1150 square feet due 

to the construction of the dam spillway, abutments and scour protection on the downstream toe. 

The location of the proposed dam minimizes the potential impact to wetlands A and B.  Since the 

wetlands span the majority of the embankment, avoidance while providing required hydraulic 

capacity is impossible.  Whitney Brook narrows as it approaches the existing tannery dam, 

reducing the spillway length.  Even at north edge of wetland B, wetland A is still present on the 

east bank.   

In addition to the construction of the proposed dam, the Town proposes to remove parts of the 

Tannery Dam structure as well as the entire temporary dam. The entire steel superstructure of the 

Tannery Dam will be removed, including the steel gate frames and steel platform. The concrete 

piers located in the stream will be removed to open up the channel. The original turbine pit will 

also be opened to allow stream flow to pass. The concrete sill and abutments of the Tannery Dam 

structure will remain. Removal of these structures will result in a lack of stability of the adjacent 

embankments. The Town proposes to remove approximately 100 square feet of concrete from 

the resource by removal of the concrete piers and turbine pit of the Tannery Dam structure. 

The Town proposes to use the temporary dam as a method to retain the lake and water during 

construction of the proposed dam. The temporary dam is sufficiently holding back the lake with 

little seepage. Sandbags will suffice for any additional water control. The Town proposes to 

remove the temporary dam after construction to satisfy the Notice of Violation administered 

from the DEP. The rock fill and rip rap will be removed from the stream bed. The Town 

proposes to reuse some of these materials on the proposed dam downstream face to prevent scour 

and as erosion control on the adjacent embankments. Prior to the stop logs being removed, the 

sediment that has deposited on the upstream face of the temporary dam will be dredged, removed 

and deposited appropriately upland and outside of the floodplain on the project site. Once the 

sediment is removed, the stop logs will also be removed. The existing concrete bridge piers that 

were in place prior to the installation of the temporary dam will remain. The local snowmobile 

club has expressed interest in using them to construct a bridge at some point in the future.  
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ATTACHMENT 2 

PROJECT PURPOSE AND NEED 

As indicated above, Lake Anasagunticook is the sole drinking water source for the Canton Water 

District in addition to being a recreational resource and adding value to lake front properties. The 

Tannery Dam has been under a Water Level Management Order since September 13, 1978, and 

is operated under a Water Level Management Plan (Plan) since August 30, 1996. The Plan 

specifies the lake levels for each season to effectively pass flood and run off during the spring, 

keep the Water District intake pipe safe during the winter and establish wildlife habitat in the 

summer months. 

Due to private mismanagement, the dam has failed and lake water levels have fallen below 

regulatory levels. Lower water levels have produced inferior raw water quality which has caused 

increased chlorination, resulting in chlorine disinfection byproducts in the drinking water. The 

District has been cited by the Maine Drinking Water Program for 15 disinfection byproduct 

violations and is currently under a Consent Order to achieve full compliance. Since the discovery 

of the chlorinating byproducts in drinking water in 1974, numerous toxicological studies have 

shown these disinfection byproducts to be carcinogenic in laboratory animals. This proposed 

dam replacement project will restore lake water levels to the intake design which should restore 

raw water quality and thus decreasing disinfection byproduct to regulatory levels. 

In addition to the drinking water, vegetation and other biological species have established a 

habitat on the water’s edge. The lack of impoundment is harming and raining the Type III 

wetlands in the lake, raising the lake water temperature and disrupting the habitat on the lake. 

Reestablishment of the lake level would maintain these wetlands and habitats. 

ALTERNATIVES ANALYSIS OF DAM STRUCTURES 

Alternative I – No Action Alternative 

The no action alternative consists of the Town not constructing the proposed dam and removing 

the temporary dam in response to the Notice of Violation. As a result of the removal of the 

temporary dam, the lake level would drop approximately 4-feet resulting is insufficient coverage 

of the Water District’s drinking water intake pipe. This insufficient coverage would result in 
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poor water quality and increases treatment costs. In addition to the decrease in the value of all 

properties on the lake, the 10 acres of wetlands surrounding the lake would drain. Due to the lack 

of quality drinking water and disruption of habitat, this is not the preferred alternative. This 

alternative would not satisfy MEMA’s Dam Safety Order.   

Alternative II – Repair Tannery Dam 

This option includes repair of the existing Tannery dam structure to address dam safety concerns 

and improve the hydraulic capacity of the dam. This option will require stabilization of the west 

embankment. In order to accomplish stabilization of the embankment, a sheet pile retaining wall 

would be installed along the upstream toe of the embankment. The sheet pile wall will serve two 

purposes related to stability of the structure. First, it will serve as a retaining wall to stabilize the 

west embankment and prevent scour and erosion of the embankment during high flows. 

Secondly, the sheet pile wall will serve as a cutoff wall during high flow events increasing the 

flow path beneath the embankment, thereby decreasing the amount of seepage under and through 

the embankment, as well improving the overall stability of the embankment. These repairs are 

necessary to address dam safety concerns raised by MEMA in order to stabilize the embankment. 

 

Repairs to the existing gate structure would be required, in order to provide more reliable control 

of lake levels and provide additional discharge capacity at the dam. The existing steel deck, 

monorail superstructure and the four existing gates would be removed. New stainless steel slide 

gates with hand wheel operators would be installed. A fifth gate would be installed in the 

location of the existing abandoned intake structure. The intake structure would be modified to 

accommodate a gate identical to the other four. The five gates would be accessed via a new 

galvanized steel walkway with handrails. The walkway would span the entire length of the gate 

structure. The existing downstream training wall would be removed and the downstream apron 

extended to the east abutment, with a new training wall at the east abutment.  

 

Because the size of the proposed structure would be maximized within the abutments through the 

addition of a fifth slide gate, the addition of an overflow spillway channel is necessary. The 

channel would be constructed on the east embankment where high flows would bypass the gate 

structure and flow through a stabilized channel around the east end of the dam. The channel 

would be excavated into the existing embankment and lined with geotextile and riprap to prevent 
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erosion of the channel. Flows would reenter the channel downstream of the dam approximately 

adjacent to the existing plunge pool downstream of the concrete apron. The channel would be 

utilized for high flows only and would remain dry during periods of normal lake levels. 

 

The existing dam is currently under a MEMA Emergency Dam Safety Order to maintain the 

gates in an open position. This is due to dam safety concerns regarding the west embankment 

between the original and proposed dams. Repair to the existing dam would require significant 

repairs to the west embankment area, including excavation at the toe and repair with a reinforced 

facing of concrete. Due to excavation in the resource and significantly more time and cost of 

repair, this is not the preferred option. 

 

Alternative III – Construct a New Dam Upstream of the Existing Dam 

 

This alternative considers construction of a new concrete gravity dam upstream of the existing 

Tannery Dam. The new structure would be constructed approximately 150 feet upstream of the 

existing dam, at approximately the upstream limit of the west embankment. This location was 

selected so the existing embankment would no longer be a primary water retaining structure, 

thereby alleviating the concern with the stability of the west embankment. This location would 

be just downstream of the temporary dam.  

 

As part of this option, the Tannery Dam will also be modified. The upstream training walls and 

abutments will remain; however, the four existing intermediate piers will be removed to the 

concrete sill. The steel deck and superstructure will also be removed. The eastern downstream 

training wall will be removed but the concrete apron extended to the east such that flow can pass 

through the entire structure between the abutments. Currently, the eastern most gate slot is the 

location of the former mill intake and is therefore not currently available for flow. By removing 

all of the gate piers and extending the downstream apron to the east abutment, the flow capacity 

through the structure will be increased significantly. Removal of the piers will allow the 

maximum channel capacity during high flow conditions. 

 

The new structure would be a concrete gravity structure. From observation, bedrock is located 

approximately 10 feet below the elevation of the stream bed at the bridge-pier location. Founding 
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the structure on bedrock provides a good foundation for stability and reduces the chance of 

seepage beneath the dam. 

 

The new dam structure would be an overflow spillway type structure, with three slide gates. The 

existing stainless steel slide gate will be incorporated into the new structure as a cost saving 

measure and the operation will be the same as it is now, with a lifting beam and chain fall. The 

topping hinged flashboards would be designed to fail when overtopped by approximately 2 feet. 

The hinged flashboards would allow lake levels to be maintained and also allow passage of flood 

flows with very little manual operation. The hinged flashboards would prevent washout of the 

boards downstream, obstructing the channel with debris. The existing dam requires manual 

operation of the slide gates in order to pass flood flows. With the proposed flashboard 

configuration, high flows would automatically “fail” the flashboards, thereby allowing passage 

of higher flows with no human intervention.  

 

The slide gates would allow passage of normal flows and maintenance of lake levels. The gate 

openings would be increased or decreased to achieve the desired lake level. It would also allow 

seasonal drawdowns of the lake to provide storage capacity within the lake in order to 

accommodate spring runoff.  

 

By constructing a new dam upstream of the unstable embankment, the stress of water retainage is 

alleviated and no longer a concern. Constructing a new dam also eliminates the need for an 

additional overflow channel and impact to the embankment. This is the preferred alternative for 

restoring the lake to original water levels and ensures drinking water for the town. 

 

ALTERNATIVE ANALYSIS OF TEMPORARY DAM 

Alternative I – Remove Prior to Construction 

The temporary dam structure will be removed during this construction project. The overall goal 

of the project is to provide the Town of Canton with a permanent impoundment structure 

designed to return the established lake level, allow for seasonal water passage and adjustment 

and pass design flood levels. The current temporary structure does not provide all of those 

requirements. 
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Removal of the temporary dam prior to construction of the new dam would require an additional 

mechanism for water retainage during construction. The installation of sheet piles would be an 

option for dewatering the project area. Steel sheet piles would be driven along the upstream face 

of the temporary dam. Once secured in place, the temporary dam would then be removed; first 

by removing the rock fill and rip rap, then by removing the stop logs. Due to lack of embedment, 

the sheet piles would require additional stability and bracing from the load of the impoundment. 

An earthen embankment, very similar to the temporary dam structure, would be installed for 

bracing of the sheet piles.  

 

Once the proposed dam construction was complete, the sheet piles and embankment would be 

removed. The lake would flood the gap between the face of the sheet piles and the face of the 

proposed dam.  

 

This alternative is not the preferred alternative due to the redundant nature of the construction 

and excessive cost of the sheet piles and fill required to hold the lake level.  

 

Alternative II – Remove Post Construction 

The temporary dam has been in place since 2008 and has served its purpose of maintaining the 

lake level during that time. Stop logs placed between existing bridge abutments are backed by 

rock fill to compile the dam. Minimal seepage or leakage is occurring at the temporary dam. The 

location of the temporary dam is ideal to serve as a water retaining structure during construction 

of the proposed dam. 

To avoid excessive disturbance and cost to the project, the temporary dam would remain in place 

during the construction process. Once the proposed dam is completed, the temporary dam would 

be removed completely, leaving only the existing concrete bridge piers. 

Due to minimizing the disturbance and savings of time and cost, this is the preferred alternative. 
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ATTACHMENT 5 

PROJECT SITE PLANS 

 
Sheet List 
 
Sheet 1: Existing Site Plan 

Sheet 2: New Site Plan 

Sheet 3: New Dam Plan 

Sheet 4: Existing Dam and Demolition Plan 

Sheet 5: Streambed Restoration Plan 

Sheet 6: Soil Erosion Control Plan and Details 

Sheet 7: New Dam Plan and Elevation 

Sheet 8: New Dam Access Walkway and Spillway Sections 
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ATTACHMENT 9 

SITE CONDITION REPORT 

Site Condition Report 
 

Appendix A.1  USACE Data Sheets 

Appendix A.2  Wetland Function-Value Evaluation Forms 

Appendix A.3  Site Photos 

 

INTRODUCTION 

This report provides the results of a site visit conducted to identify, delineate wetlands and 

complete a functional assessment of the resources identified. During the site visit a qualitative 

freshwater mussel survey was completed along with observations related to floodplains and areas 

of potential erosion. Based on the project description, historic water levels above the new dam 

will not change as a result of the proposed construction and therefore the investigation focused 

on the “construction footprint”. 

 

METHODS 

Wetland Delineation 

Wetlands within the survey area were identified using the Army Corps. Of Engineers (USACE) 

three factor approach as defined in the current USACE wetland delineation manual (USACE, 

1987) in conjunction with the Interim Regional Supplement for the northeast region (USACE, 

2009). This method is based on the identification of specific indicators of wetland hydrology, 

hydric soils, and hydrophytic vegetation in order to identify wetland boundaries. Wetland 

boundaries within the survey area were identified using these three factors and boundaries were 

then marked with a sub-meter accurate GPS unit (Trimble Ranger data logger with PRO-XH 

receiver). Wetland boundaries were also flagged in the field using pink wetland delineation 

flagging. Wetlands were identified using alpha characters (A, B, etc) with each flag location 

paired with a number (ex. A-1, A-2, etc). 
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The normal high water line was also mapped using the GPS. The normal high-water line was 

identified in the field using visible markings, changes in the character of soils due to prolonged 

action of the water or from changes in vegetation and which distinguishes between 

predominantly aquatic and predominantly terrestrial land. 

 

Functions and Values Assessment 

The methodology used in determining the functions and values of wetlands within the project 

areas followed the Highway Methodology (USACE, 1999). This method is a descriptive 

approach that combines both wetland science and a human judgment of values. Based on this 

approach wetlands are assessed on any of 13 functions and values (eight functions and five 

values). These functions and values are used to represent the most objective presentation of the 

wetland resources associated with a project. Definitions of each function or value analyzed for 

the survey are presented in Table 1. 

 

TABLE 1 DESCRIPTION OF FUNCTIONS AND VALUES BASED ON THE HIGHWAY 
METHODOLOGY 

 
FUNCTION/VALUE DESCRIPTION 

Groundwater Recharge/Discharge 

This function considers the potential for a wetland to serve 
as a groundwater recharge and/or discharge area. It refers 
to the fundamental interaction between wetlands and 
aquifers, regardless of size and importance of either. 

Floodwater Alteration (Storage and 
Desynchronization) 

This function considers the effectiveness of the wetlands in 
reducing flood damage by attenuating floodwaters for 
prolonged periods following precipitation and snow melt 
events. It provides social or economic values relative to 
erosion and/or flood-prone areas. 

Fish and Shellfish Habitat 
This function considers the effectiveness of seasonally or 
permanently flooded areas within the subject wetlands for 
their ability to provide fish and shellfish habitat. 

Sediment/Toxicant Retention 

This function reduces or prevents degradation of water 
quality. It relates to the effectiveness of the wetland as a 
trap for sediments, toxicants, or pathogens in runoff water 
from surrounding areas. 

Nutrient 
Removal/Retention/Transformation 

This function relates to the effectiveness of the wetland to 
trap nutrients present in runoff water and prevent or reduce 
the adverse effects of excess nutrients entering aquifers or 
surface waters such as ponds, lakes, streams, rivers, or 
estuaries. 
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FUNCTION/VALUE DESCRIPTION 

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

Sediment/Shoreline Stabilization This function considers the effectiveness of a wetland to 
stabilize stream banks and shorelines against erosion. 

Wildlife Habitat 

This function considers the effectiveness of the wetland to 
provide habitat for various types and populations of 
animals typically associated with wetlands and the wetland 
edge. Both resident and/or migrating species must be 
considered. 

Recreation 

This value considers the suitability of the wetland and 
associated watercourses to provide recreational 
opportunities such as hiking, canoeing, boating, fishing, 
hunting, and other active or passive recreational activities. 

Education/Scientific Value 
This value considers the effectiveness of the wetland as a 
site for an “outdoor classroom” or as a location for 
scientific study or research. 

Uniqueness/Heritage 

This value relates to the effectiveness of the wetland or its 
associated water bodies to provide certain special values 
such as archaeological sites, unusual aesthetic quality, 
historical events, or unique plants, animals, or geologic 
features. 

Visual Quality/Aesthetics This value relates to the visual and aesthetic qualities of 
the wetland. 

Endangered Species Habitat This function considers the suitability of the wetland to 
support rare, threatened, or endangered species. 

 

Instream Substrate and Mussel Survey 

A qualitative survey for freshwater mussels was conducted within the approximate footprint of 

the proposed dam. Methods for this qualitative survey for mussels followed procedures outlined 

in The Freshwater Mussels of Maine (Nedeau et al, 2000). While an intensive survey of substrate 

types was not completed observations of substrate conditions were noted during the mussel 

survey based on substrate classifications described in Table 2. 
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TABLE 2 SUBSTRATE CLASSES USED TO DESCRIBE STREAM SUBSTRATE (DEP, 2009) 

SUBSTRATE CLASS DIAMETER 
Silt/Clay/Mud <0.002" 
Sand 0.002-0.08" 
Fine Gravel 0.08-0.6" 
Coarse Gravel 0.6-2.5" 
Cobble 2.5-10" 
Rubble  10-20" 
Boulder over 20" 
Bedrock Solid 
 

RESULTS 

On October 25, 2010 a Kleinschmidt wetlands scientist visited the Canton Dam site in order to 

complete a wetland delineation, functional assessment, and qualitative mussel survey. In addition 

other observations on aquatic and terrestrial habitat and wildlife were made. Weather on the date 

of the site visit was overcast with occasional drizzle.  

 

The survey area is highly modified by historic land use. The site was once the location of prior 

development and as such soils within much of the area have been modified by cut or fill. The 

Oxford county soils survey identifies the area as being dominated by Naumburg loamy sand (Nb) 

and Skerry fine sandy loam (SkC) (NRCS, 1995). In some areas original soil materials are 

present, outside of modified areas. In addition, due to the land use, some areas include fill or 

bank armoring (rip-rap). Two wetlands were identified (Photo 1). 
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PHOTO 1 GENERAL SITE PHOTO, LOOKING UPSTREAM, SHOWING AREAS OF FILL AND 
STRUCTURES (LOCATION OF DELINEATED WETLANDS HAVE BEEN 
APPROXIMATED IN THE PHOTO) 

 

 
 

Wetlands 

Two emergent wetlands were identified and delineated during the site visit, and both wetlands 

are located at the toe of the slope. Both wetlands were associated with Whitney Brook and 

follow the shoreline (Figure 1 and Table 3) and as such both are considered wetlands of special 

significance. Based on anecdotal evidence, the wetlands were formed after the MEMA Safety 

Order was put into place. Table 4 contains a general plant list for both wetlands as well as 

adjacent upland areas. 

 

TABLE 3 WETLANDS DELINEATED IN THE SURVEY AREA 

WETLAND WETLAND TYPE FLAG 
SEQUENCE 

SQUARE 
FEET 

A REM (Riverine Emergent) A1-A9 1062 
B REM/PEM (Riverine Emergent) B1-B6 1543 

 

Wetland A Wetland B 
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TABLE 4 PLANTS OBSERVED WITHIN WETLANDS AND ADJACENT UPLANDS 

COMMON NAME SCIENTIFIC NAME 
ashleaf maple Acer negundo 
speckled alder Alnus incana 
burdock Arctium minus 
paper birch Betula papyrifera 
beggars tick Bidens frondosa 
Canada bluejoint Calamagrostis canadensis 
bladder sedge Carex crinita 
white turtle head Chelone glabra 
redosier dogwood Cornus sericea 
Queen annes lace Daucus carota 
purple leaf willow 
herb Epilobium coloratum 
St. johnswort Hypericum perforatum 
soft rush Juncus effusus 
honeysuckle Lonicera sp. 
evening primrose Oenothera biennis 
common reed Phragmites australis 
quaking aspen Populus tremuloides 
sumac Rhus typhina 
black locust Robinia pseudoacacia 
swamp rose Rosa palustre 
black willow Salix nigra 
softstem bulrush Schoenoplectus tabernaemontani 
wool grass Scirpus cyperinus 
crownvetch  Securigera varia 
tansy Tanacetum vulgare 
red clover Trifolium pratense 
colts foot Tussilago farfara 
broadleaved cattail Typha latifolia 
common mullein Verbascum thapsus 
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FIGURE 1 MAPPED WETLANDS ON SITE 
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Wetland A 

Wetland A (Photo 2) is a persistent emergent wetland located along the east bank of Whitney 

Brook. The majority of the wetland is located along the lower shore, with a small finger 

extending upslope near wetland flag A-8 and A-9. This finger appears to be the result of surface 

water that pools in an old access road that occasionally drains to meet Whitney Brook. The 

wetland is dominated by broadleaved cattail (Typha latifolia), wool grass (Scirpus cyperinus), 

soft rush (Juncus effusus), bulrush softstem bulrush (Schoenoplectus tabernaemontani), and 

Carex crinita. Shrubs are less common and only occur on the wetland upland interface when 

present they include red oiser dogwood (Cornus sericea), black willow (Salix nigra), and 

speckled alder (Alnus incana).  

 

Soils within much of the wetland are dominated by soils with a histic epipedon (Indicator A-2). 

In general the soils of this wetland are dominated by an organic surface horizon which 

incorporates some sand and sediment along with organic materials. The result is a layer of 

mucky organic material in excess of 8 inches throughout much of the wetland. Portions of the 

wetland which extend further into the channel are characterized by sandier substrates, likely due 

to higher water velocities. The wetland (except for the small drainage up slope) is likely semi 

permanently inundated and only dries during periods of extreme drought.  

 

PHOTO 2  REPRESENTATIVE PHOTO OF WETLAND A 
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Wetland B 

Wetland B (Photo 3) is a persistent emergent wetland located along the east bank of Whitney 

Brook and is the larger of the two wetlands delineated at the site. The wetland is located at the 

toe of a rip-rap slope and consists of much denser growth of emergent vegetation than wetland 

A. The wetland is dominated by wool grass, broadleaved cattail, soft rush (Juncus effusus), turtle 

head (Chelone glabra), Canada bluejoint (Calamagrostis canadensis), and common reed 

(Phragmites australis). Shrubs within this wetland were less common but when present included 

black willow and speckled alder. 

 

Soils within this wetland are dominated by organic material and the majority of the soils contain 

a histic epipedon (Indicator A-2). Unlike wetland A this wetland has much denser growth of 

vegetation which allows for additional accumulation of organic material. Organic materials 

transition from fibric to sapric moving down through the profile. Some areas closer to higher 

water velocities contain mixtures of sediment and sand, but the dominant soils are organic. 

Underlying the organic layer is a layer of low chroma (10 YR 6/1), highly compacted fine sandy 

loam. Portions of this wetland are semi-permanently inundated while the portion closer to shore 

was saturated to near the surface on the day of the visit.  

 

PHOTO 3  REPRESENTATIVE PHOTO OF WETLAND B 
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Functions and Values Assessment 

Whitney Brook drains from Lake Anasagunticook and flows to meet the Androscoggin River. 

The brook, within the foot print of the proposed dam, is approximately 70 feet in width. Water 

depths, at the time of the visit were approximately 0-2ft. Substrates include a combination of 

fines, sands, gravel, and cobble. Associated with the brook are two wetlands (A and B). Specific 

functions and values related to Whitney Brook at the site of the proposed dam are similar to 

those described for each of the two wetlands below. 

 

Both wetlands A and B are small in size when compared to other wetlands within the vicinity (as 

determined by reviewing the National Inventory of Wetlands). Functions and values for each 

wetland were determined following the methods outlined in Section 2.2. Wetland function-value 

evaluation forms are included as Appendix A.2. 

 

Wetland A 

This wetland is located at the toe of a sloping bank and is small in size. Table 5 contains 

information showing the occurrences of various functions and/or values as well as principle 

functions and/or values associated with this wetland. The principle function of this wetland is to 

provide habitat for fish and shellfish as evidenced by the location of an eastern elliptio (Elliptio 

complanata), in a deeper portion of this area of emergent vegetation as well as in stream cover 

provided by vegetation. In addition, due to the steep banks present, this wetland offers some 

protection from erosion by slowing velocities and stabilizing the bank through root development.  

 

TABLE 5 FUNCTIONS AND VALUES PROVIDED BY WETLAND A 

FUNCTION/VALUE OCCURRENCE PRINCIPLE 
FUNCTION/VALUE 

Groundwater Recharge/Discharge No   
Floodwater Alteration (Storage and 
Desynchronization) No   
Fish and Shellfish Habitat Yes X 
Sediment/Toxicant Retention No   
Nutrient Removal/Retention/Transformation No   
Production Export (Nutrient) Yes   
Sediment/Shoreline Stabilization Yes X 
Wildlife Habitat Yes   
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FUNCTION/VALUE OCCURRENCE PRINCIPLE 
FUNCTION/VALUE 

Recreation No   
Education/Scientific Value No   
Uniqueness/Heritage No   
Visual Quality/Aesthetics No   
Endangered Species Habitat No   

 

Wetland B 

This wetland is located along the toe of a steep bank immediately adjacent to Whitney Brook. 

This wetland contains a greater density of emergent vegetation and is slightly larger in size than 

wetland A. Table 6 identifies functions and/or values that occur within the wetland and also 

those that are principle functions. Primarily this wetland provides habitat for fish and shellfish as 

cover and refuge from higher flows. Also the wetland serves to protect the shoreline from 

erosion by slowing water velocities and stabilizing bank soils. It should be noted that the bank 

adjacent to this wetland is heavily armored (rip-rap) from prior development.  

 

TABLE 6 FUNCTIONS AND VALUES PROVIDED BY WETLAND B 

FUNCTION/VALUE OCCURRENCE PRINCIPLE 
FUNCTION/VALUE 

Groundwater Recharge/Discharge Yes   
Floodwater Alteration (Storage and 
Desynchronization) Yes   
Fish and Shellfish Habitat Yes X 
Sediment/Toxicant Retention Yes   
Nutrient Removal/Retention/Transformation No   
Production Export (Nutrient) Yes   
Sediment/Shoreline Stabilization Yes X 
Wildlife Habitat Yes   
Recreation No   
Education/Scientific Value No   
Uniqueness/Heritage No   
Visual Quality/Aesthetics No   
Endangered Species Habitat No   
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Freshwater Mussels and Stream Substrate 

The Canton dam location falls within the Lower Androscoggin watershed which contains up to 

eight species of freshwater mussel (Nedeau et al, 2010). A qualitative survey for freshwater 

mussels was completed during the site visit by wading the stream and examining the substrate 

for visible mussels. In addition the immediate shoreline was searched for shells or middens. On 

the day of the survey water depths ranged from 0-24”. A single live eastern elliptio was located 

adjacent to the deeper portion of wetland A and an empty shell (Photo 4) was discovered in the 

center of the stream channel between wetland A and B.  

 

Substrates within the area were a combination of fines (silt/clay), sand, gravel, and cobble. At the 

old remains of Millpond Dam upstream, dam boulders are present. Although, these have been 

placed and are not naturally occurring. Substrates within the areas are coarse immediately 

downstream of the old upstream dam and the area is dominated by gravel and cobble. 

Downstream, toward the location of the proposed dam fine materials become more prevalent 

with fine materials, underlying coarser substrates. Photos 5 and 6 are representative of substrates 

observed near the old dam (coarse materials) and the approximate proposed new location (finer 

materials). 

 

PHOTO 4 EASTERN ELLIPTIO SHELL FOUND WITHIN WHITNEY BROOK 
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PHOTO 5 EXAMPLE OF COBBLE/GRAVEL (SOME RUBBLE) SUBSTRATE 

 
 

PHOTO 6 PREDOMINATELY FINE (SILT/CLAY) BED MATERIALS WITHIN THE WHITNEY 
BROOK CHANNEL 
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Floodplains and Stream Banks 

The active floodplain in the immediate vicinity of the proposed dam, based on field observations, 

is primarily developed or manicured lawn (Photo 7 and 8). The area around the proposed new 

dam location does not appear to flood regularly outside of the existing channel. The banks within 

this area are steep, and above the bank no evidence of significant flooding was observed during 

the visit (e.g. no sediment deposits, debris racks, etc). 

 

Shorelines within the area appear stable, aside from slight undercutting resulting from normal 

annual water fluctuations. No extensive areas of active erosion were observed at the site. The 

west bank of the river (between the two existing structures) is currently armored (rip-rap). The 

east bank, while not as armored as the left, does not show signs of extensive erosion and is 

heavily vegetated. 

 

PHOTO 7 REPRESENTATIVE SHORELINE UPSTREAM OF THE PROPOSED DAM LOCATION 
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PHOTO 8 REPRESENTATIVE SHORELINE DOWNSTREAM OF THE PROPOSED DAM 
LOCATION 

 
 

DISCUSSION 

The site visit resulted in the identification and delineation of two emergent wetlands within the 

proposed project area. These wetlands are small in size and are closely associated with Whitney 

Brook. Primary functions are fish and shellfish habitat and shoreline stabilization. Wetland B 

contains a newly established Phragmites stand (5-10 stems) and the adjacent area is dominated 

by primarily invasive/exotic species (Tansy, etc). While both wetlands are small in size, they are 

both within 25’ of a stream or brook and therefore are considered wetlands of special 

significance. According to GIS layers available from the Maine Department of Inland Fisheries 

and Wildlife an area of moderate value Inland Wading and Waterfowl Habitat connects to Lake 

Anasagunticook along its western shoreline, but none is present along any portion of Whitney 

Brook. No potential vernal pools were located within the survey area and none are identified on 

the Maine Department of Environmental Protection data layer.  
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While a quantitative survey for rare, threatened, or endangered species was not conducted. 

Information provided by the Maine Natural Areas Program identified potential rare species that 

may occur within the area. No other rare plant or wildlife species were observed during the visit 

(10/25/2010). 

 

The current design minimizes impacts to area wetlands by limiting rip-rap along the 

eastern shoreline.  The western shore (wetland B) and stream bed are the primary location for 

impacts associated with the dam construction.  Table 7 contains area calculations for impacts to 

wetlands and the stream bed as well as impacts occurring above and below the ordinary high 

waterline.  Impacts to wetland B are primarily associated with the actual dam structure and 

downstream scour protection as no rip–rap is proposed along the western shoreline.  Impacts to 

the eastern shore (wetland A) are primarily related to stabilization and scour protection just 

downstream of the proposed spillway.  While all efforts were made to avoid impacts to wetland 

A scour protection at the base of the dam is important to prevent damage to the structure.  While 

there will be an impact to wetland A as a result, this impact has been minimized to the maximum 

extent possible.  Stream bed impacts to the substrate are limited to the footprint of the dam, 

associated abutments, and downstream scour protection.   

 

Based on area calculations, using the proposed design, a total of 1721.0 sq ft. of wetlands 

and stream will be impacted as a result of the project (43.9 sq ft. in wetland A and 527.4 sq ft. in 

wetland B).  Stream impacts include a total of 1,149.7 sq ft.  Based on these impacts there will be 

some loss of function within those areas.   

 

The primary function lost will be potential wildlife habitat for aquatic species that may 

utilize the shoreline wetland areas (e.g., amphibians, invertebrates, minnows, etc).  While this 

loss will occur the majority of the wetlands will remain intact and will continue to provide these 

functions.  In addition the shoreline stabilization provided by these wetlands will continue.   

 

Wetland A is 1,061.6 sq ft. in size and based on the proposed design 43.9 sq. ft. (below 

the ordinary high water line) will be impacted.  This impact is from a small portion of the dam 

structure as well as a portion of the downstream scour protection.  Functions in the footprint of 

the dam and the downstream scour protection will be lost.  While some function of the wetland 
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will be lost the majority of the wetland, approximately 96% of the original area, will remain 

intact and provide both habitat and shoreline stabilization as before.   

 

Wetland B is 1,543.0 sq ft. in size and based on the proposed design 527.4 sq. ft. (494.8 

below the ordinary high water line and 32.6 sq ft. above) will be impacted.  This impact is from a 

portion of the dam structure as well as a portion of the downstream scour protection.  Functions 

in the footprint of the dam and the downstream scour protection will be lost.  While some 

function of the wetland will be lost the majority of the wetland, approximately 66% of the 

original area, will remain intact and provide both habitat and shoreline stabilization as before.   

 

Impacts to the stream bed are 1,149.7 sq ft. based on the proposed design.  While the 

portion of the stream impacts in the footprint of the dam will be lost, the stream impacts in the 

areas designated for scour protection just below the dam (the area below the dam approximately 

10 ft wide by 66 ft long) will only be altered.  In this area the substrate will be excavated to the 

underlying bedrock and then backfilled with clean stone rip-rap.  While the original substrate 

will be removed the rip-rap will still offer potential habitat to aquatic species.  The rip-rap will 

continue to offer higher velocity stream habitat.  The interstitial spaces will continue to be 

available after construction for invertebrates or other aquatic wildlife that prefer those 

conditions. 

 

Table 7.  Impacted Area of Wetland and Stream Habitat Based on Design 

Name Habitat Type 

Impact 
Above 

Ordinary 
High Water 

(Sq. Ft.) 

Impact 
Below 

Ordinary 
High Water 

(Sq. Ft.) 
Total 

Impact 
Whitney 
Brook 

RUB (Riverine Unconsolidated 
Bottom) 0.0 1149.7 1149.7 

Wetland A PEM (Persistent Emergent) 0.0 43.9 43.9 
Wetland B PEM (Persistent Emergent) 32.6 494.8 527.4 

Total 32.6 1688.4 1721.0 
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ATTACHMENT 12 

FUNCTIONAL ASSESSMENT 

See Attachment 9 – Site Conditions Report. 
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ATTACHMENT 13 

COMPENSATION 

The construction of the proposed replacement dam will result in 1750 square feet of impact from 

the new structure, scour protection and riprap bank stabilization. The removal of concrete piers 

from the Tannery Dam will restore 100 square feet of the resource. The removal of the 

temporary dam will restore 1600 square feet of the resource.  

In addition to removal of the structures from the resource, the installation of the proposed 

replacement dam will preserve the wetland located around the perimeter of the lake. Removal of 

the temporary dam, without construction of a replacement would result in approximately 10 

acres of wetland, surrounding the lake, to drain and disappear.   

Department of Environmental Protection agent, Jared Woolston, responded to the issue of 

compensation with the following email: 

From: Woolston, Jared [mailto:Jared.Woolston@maine.gov]  
Sent: Thursday, January 20, 2011 11:38 AM 
To: Holly MacKenzie 
Subject: RE: Canton Dam 
 
Holly: 
 
Despite the residual impacts of removing the structures mentioned in the proposal, both IF&W and DEP 
agree that the proposed compensation would benefit stream habitat by naturalizing the area.  The 
Department has no further comments for the compensation proposal associated with the Canton Dam 
removal project. 
 
Regards, 
Jared         
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