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This report represents the Team’s findings. It is not meant to compete with private consultants by 
providing site plans or detailed solutions to development problems. The Team does not 
recommend what final action should be taken on a proposed project - all final decisions rest with 
the town. This report identifies the existing resource base and evaluates its significance to the 
proposed use, and also suggests considerations that should be of concern to the town. The results 
of this Team action are oriented toward the development of better environmental quality and the 
long term economics of land use. 
 
The Eastern Connecticut RC&D Executive Council hopes you will find this report of value and 
assistance in the review of this town owned property. 
 
If you require additional information please contact: 
 
 Elaine Sych, ERT Coordinator 
 CT ERT Program 
 P. O. Box 70 
 Haddam, CT  06438 
 Tel: (860) 345-3977    e-mail: connecticutert@aol.com 
   

 

 
Pre-walk meeting at the town hall. 
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Introduction 

 
The Sprague Conservation Commission has requested assistance from the Eastern Connecticut 
Environmental Review Team (ERT) in conducting a natural resource inventory and review of the 
town owned Mukluk Preserve property. 
 
The Mukluk Preserve is a 270+ acres former private skeet shooting and hunting preserve located 
in the northwest corner of town, with a small portion in Franklin and Scotland. It borders the 
Ayer’s Mountain Preserve in Franklin, has one mile of frontage on the Shetucket River, and lies 
directly across from the Mohegan State Forest. It is an integral part of the Shetucket Heritage 
Corridor and the Last Green Valley. 
 
The property has been used for many things since the early 1700’s so it is a wealth of historic and 
cultural artifacts, including stage coach roads, tavern and barn foundations, ice ponds, etc.  It is a 
very large site with wildly varying topography and plant and animal species. The property, being 
privately owned for over 50 years, has not been accessible to the public. In 2004-2005 O&G 
Gravel proposed purchasing the property; the foreseen consequences of this operation resulted in 
the community’s voting overwhelmingly to purchase the property, with the scarce resources they 
had, and preserve it for “open space and other municipal purposes.” There is a network of well-
used hiking trails and dirt roads on the site and along the river that indicates activities like fishing, 
hiking, birding and bicycling are common uses of the site.  
  
The Mukluk Preserve was purchased by the Town in 2004/2005 for a purchase price of 1.3 
million dollars. The town applied for an Open Space and Watershed Land Acquisition Grant from 
the state and received $500,000 in grant funds to offset the cost of purchase. The Town will have 
to vote on the acceptance of the grant in the future. The conditions of acceptance are the 
placement of a conservation easement on all but 16 acres of lead-contaminated land, which is in 
the process of being remediated. Some citizens would prefer to see economic rather than social or 
ecological gain derived from the property. 
 
 
Objectives 
 
The fledgling Sprague Conservation Commission (SCC) can say, but cannot prove, that the 
property possesses so many natural resources that it is indeed economically prudent to advocate 
for its preservation.  The SCC needs the ERT’s assistance to produce a detailed and thorough 
inventory of the property’s natural resources. Its river frontage and integral wetlands, with its 
varying plant and animal species, need to be catalogued. It is important that a thorough inventory 
be completed in order for citizens to understand as much as about this important resource as 
possible in order to make an informed choice about the conservation easement. Although well-
used over the years, no attention was ever paid at this site to the interaction of the species 
existing there. People who have visited Mukluk are amazed by its beauty and diversity. The goal 



 8

of the town is to provide as much access to as many people as possible; so that this property’s 
intrinsic value will never be questioned.  
 
Information and concerns expressed by the town include: 

 Soils – limitations and opportunities 
 Topography/Geology  - possible gravel deposits 
 Erosion and Sediment Control  - protection of wetlands and watercourses 
 Wetlands – significance and protection of wetlands 
 Ponds – information and guidance on remediation efforts 
 River Ecology – protection of the river  
 Fisheries – aquatic resources 
 Wildlife – wildlife resources and habitats 
 Vegetation – general descriptions and guidelines 
 Archaeological and Historic Significance  
 Recreational Use 
 Land Use – limitations and opportunities, consistency with  state, local and regional plans 
 Traffic/Access  

 
The ERT Process 
 
Through the efforts of the Sprague Conservation Commission this environmental review and 
report was prepared for the Town of Sprague. 
 
This report provides a natural resource inventory and a series of recommendations and guidelines 
which cover the topics requested by the Commission. Team members were able to review maps, 
plans and supporting documentation provided by the town. 
 
The review process consisted of four phases: 

1. Inventory of the site’s natural resources; 
2. Assessment of these resources; 
3. Identification of resource areas and review of plans; and 
4. Presentation of education, management and land use guidelines. 
 

The data collection phase involved both literature and field research. The field review was 
conducted on Wednesday, August 1, 2007. The emphasis of the field review was on the exchange 
of ideas, concerns and recommendations. Some Team members made separate and/or additional 
site visits while others conducted a map review only. The field review allowed Team members to 
verify information and to identify other resources. 
 
Once Team members had assimilated an adequate data base, they were able to analyze and 
interpret their findings. Individual Team members then prepared and submitted their reports to the 
ERT coordinator for compilation into this final ERT report. 
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Geology 
 

Topography  
 
 Topography of the Mukluk Preserve is easily separated into two areas:  an upland area to the 
west and a hummocky lowland area to the east.  Geology is responsible for the bipartite nature of 
the topography.  Upland areas are underlain by bedrock.  The lowlands are underlain by sand and 
gravel deposited by glacial melt-water streams (See Fig. 1 and 2). 
 
The Shetucket River forms the northern boundary of the Preserve and the lowest elevation in the 
Preserve (just lower than 90 feet above sea level) is along the river’s downstream banks.  It flows 
southeasterly at a gradient of about 10 feet/mile.  It passes through a shallow bedrock-gorge 
(about 300 feet deep) along the northwestern part of the parcel.  Thereafter the river flows beside 
forested sand and gravel banks that form riverside bluffs, up to 90 feet high, near the eastern part 
of the preserve (Fig. 3).  The river frontage in the central part of the Preserve is an older river 
terrace that stands about 10 feet above modern river elevation.  The older terrace has a natural 
levee (Fig. 4A) that has been breached by local modern streams (Fig.4B). 
 

  
 
 Figure 1A.  Bedrock geology of the Mukluk Preserve and surrounding area.   
DSs = Scotland Schist; Soh = Hebron Gneiss;  Dc = Canterbury Gneiss (not exposed on 
Preserve).  Map from DEP, Environmental Conditions Online which is taken from Rodgers, 1985. 
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 Figure 1B.  Cross section illustrating the complex folding.  The location of the cross 
section is just northeast of the parcel and it is oriented at right angles to the trend of the ridge.  ss 
= Scotland Schist, hcs = Hebron Gneiss.  Copied from BB’ of Dixon and Shaw, 1965. 
 
 
 
 

  
 
Figure 2.  Surficial geologic map of the Mukluk Preserve and surrounding area.  This map 
shows, for any given area, what type of unconsolidated material can be found overlying 
the bedrock.  Unfortunately it does not show the location of outcrops. Map from DEP, 
Environmental Conditions Online which is taken from Stone and others, 1992. 
 
 
 
 

 



 14

   
 

    
A.          B. 
Figure 4.  A.  Terrace along the Shetucket River (on right side of image) and natural levee 
associated with the terrace rather than with the modern river floodplain.  Terrace stands 8-10 feet 
above the river level and the natural levee top stands 10-15 feet above the modern river elevation.  
The river may be seen on left side of image.  This was mapped as modern alluvium (and therefore 
a modern levee) by Shaw (Dixon and Shaw, 1965).  B.  Breach in terrace and levee by modern 
stream.   
 
 
The uplands are mostly covered by a thin veneer of glacial till and significant rock exposure can 
be found.  The bedrock ridge along the western part of the Preserve contains the highest 
elevations, a maximum of just higher than 460 feet, and the most rugged topography.  Here local 
cliffs are formed by glacial erosion along joint sets (aligned fractures).  Where an intermittent 
stream crosses the steep topography two waterfalls are formed (Fig. 5A and 5B).  The rock 
structure (foliation), oriented northeast-southwest, controls the topographic expression of the 
bedrock ridges.  The important joints strike northeast-southwest also. 
  
The lowland area has a rather hummocky topography.  Some small (area-wise) depressions, 
referred to as kettles, are filled with shallow bodies of standing water.  Most of the lowland 
topography is the result of processes that occurred during and immediately after deposition of the 
sand and gravel from glacial melt-water streams.  Modern day erosion has been minor.   
. 

Figure 3.  Shetucket River, looking 
downstream.  Steep forested bluffs seen on the 
riverside downstream are underlain by sand 
and gravel.  The bluff top elevation is about 
80 feet above the river.  The Shetucket River 
does not have a well developed flood plain at 
this location.  Modern floodplain elevation 
may be seen in the small tributaries that empty 
into the Shetucket (see Fig.8). 
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A.      B. 
Figure 5.  A.  Lower waterfall (dry in August, 2007) cascades over an outcrop of Hebron Gneiss.  
Image by A. Johnson.  B.  Stepped cliff over which water cascades when intermittent stream is 
flowing.  This is the upper falls; it is greatly concealed by leaves during the spring and summer.  
The cascade falls over Scotland Schist. 
 
 
Bedrock Geology   
 
The Mukluk Preserve is underlain by two geologic formations:  the Scotland Schist and the 
Hebron Gneiss (Figure 6A and 6B).  The Hebron Gneiss is poorly exposed; most of the bedrock 
outcrops on the Preserve consist of the Scotland Schist.  The foliation strikes northeast-southwest 
and dips (is tilted) toward the southwest. 
 

             
A.            B. 
Figure 6.  A.  Fragments of Scotland Schist.   B.  Outcrop of Hebron Gneiss.  This is a calc-
silicate gneiss.  The major foliation and bedding coincide.  Beds are several centimeters thick (1-2 
inches) and are defined by thin micaceous seams (recessive weathering). 
 
 
The Scotland Schist is the younger of the two formations.  It consists of gray to silvery, medium 
grained quartz-muscovite schist.  Locally, small crystals of garnet and staurolite are found.  It is 
well foliated and in many areas deformed with small amplitude near isoclinal folds.  It is not well 
fractured and for that reason it is more difficult for glaciers to erode.  Hence, schist underlies the 
uplands.  Where a good joint set is formed, the Scotland Schist supports cliffs and one of the 
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waterfalls mentioned above.  The Scotland Schist is Siluro-Devonian in age (Rodgers, 1985) and 
overlies the Hebron Gneiss, which is Siluro-Ordovician in age. 
 
The Hebron Gneiss consists of interlayered dark gray schist and greenish gray, fine to medium 
grained calc-silicate gneiss.  It fractures better than the Scotland Formation and was eroded to a 
lower elevation by the Ice Age glaciers.  It is exposed in the lower of two waterfalls on the 
Preserve (an outcrop that was missed by the Dixon and Shaw, 1965). 

 
The geologic structure of the area is complex (Figure 1B).  Generally, however, the foliation of 
these rocks dip toward the southwest.  The major foliation and compositional layering of the 
rocks coincide.  The rocks are folded, possibly isoclinally folded.  Small scale folding is evident 
in the schistose rocks.  Large-scale folding is made apparent by geologic mapping (Dixon and 
Shaw, 1965). 
   
A prominent cross-fault was mapped by Dixon.  It is located in the gorge cut by the Shetucket 
River.  It is likely that the river exploited the weakness in the rocks caused by the fault to erode 
the gorge. 
 
Surficial Geology    
 
A deposit of sand and gravel covers the eastern two-thirds of the Preserve.  It may be as much as 
100 feet or more in thickness.  Glacial melt-water streams at the end of the last Ice Age deposited 
the sand and gravel. Small amounts of left over glacial ice remained in the valley and the melt-
water streams flowed over and around the ice.  Sand and gravel were deposited against and upon 
the left over ice.  The streams likely formed a fairly broad alluvial plain over the ice.  When the 
leftover ice melted, the surface of the sand and gravel alluvial plain deposit settled or collapsed 
into the space the ice occupied before melting.  This process created the hummocky topography 
(Figure 7A).  
 

       
A.             B. 
Figure 7.  A.  Hummock topography is characteristic of sand and gravel deposited against and 
upon left over glacial ice.  When the left over ice melts the sand surface subsides into the space 
formerly occupied by the ice.  This results in the uneven topography.  The low area on the left of 
the image is where the left over ice was thicker.  B.  Ridge of sand and gravel must have been 
formed where ice was thin, possibly in a crack or channel.  Space for thicker sand to accumulate 
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was created by the absence of left over ice.  Sand on all sides of the ridge collapsed into the space 
created when the ice melted. 
 
Thicker deposits of sand formed in the hollows or thin areas of the left over ice and today, with 
the ice gone, they form the high areas of the deposit.  For instance, sand deposited in a crack or 
crevasse in the ice would appear as a ridge today (Figure 7B).  Sand deposited around a large 
chunk of left over ice would today appear as a low spot, referred to as a kettle. 
 
A floodplain and modern alluvium can be found on the opposite side of the Shetucket River 
abutting the Preserve and in local areas where tributary streams breach the terrace levee (Figure 
8A and B).  The modern flood plain lies 4-7 feet lower than the terrace levee and 2-4 feet lower 
than the terrace elevation.  It lies approximately at the flood elevation (see FEMA Flood Maps).  
The flood plain is only identifiable on the parcel at the confluence of two tributary streams with 
the Shetucket. 

 
 

                    
      A.       B. 
Figure 8.  Modern flood elevation indicated by flood plain on tributary stream just inboard from 
its confluence with the Shetucket River, which can just barely be seen on the right side of Figure 
8B.  Note terrace levee on the right of both images.  An erosional scarp made by tributary stream 
can be seen in levee. 
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Conservation District Review 
 
Introduction 
 
The Mukluk Preserve is a 270 acre parcel tucked into the northwest corner of the town of 
Sprague.  Several years ago the citizens of Sprague purchased the property for the purpose of 
preserving it as open space and other possible municipal uses. 
 
Flowing along the northeastern property line is the Shetucket River.  The property boasts of about 
1 mile of river frontage.  The Shetucket River is part of the Quinebaug-Shetucket Rivers Valley 
National Heritage Corridor as designated by Congress in 1994.  Sprague is one of 35 towns in the 
designated corridor. 
 
Due to a previous use as a Skeet Club, a portion of the site was determined to have lead 
contamination and is therefore undergoing review for site remediation.  The contaminated area is 
presently well defined in the field with safety netting, a portion of which contains wooded 
wetlands, a small pond, and an associated intermittent watercourse.  
 
In the middle of site a small gravel excavation operation was noted.  Slopes are still exposed, with 
some colonies of invasive species.  Old material stockpiles and a screener are still present.   
 
Access to the property is via a long, one lane, dirt drive, off of Holton Road in the Town of 
Franklin.  Pautipaug Road in Sprague gets close to the parcel but does appear to provide direct 
frontage. 
 
Resources and Recommendations 
 
Included in this report is an overview of site resources for water, soils, and vegetation and 
associated recommendations.  Also addressed is open space and general planning considerations 
relating to future uses for the property. 
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Water Resources 
 
One of the key water resources on site is the Shetucket River.  The Shetucket River is a 25 mile 
tributary of the Thames River. Bottom substrate consists of cobbles interspersed with boulders.  

There are riffle and pool sections combined with 
deeper water pools.  A few quick stone turnovers 
revealed numerous stonefly larvae, a desirable 
macroinvertebrate.  Offering riverine habitat, 
fishing and other recreational opportunities and 
aesthetically beautiful, the river is a valuable 
resource.  
   
Several intermittent watercourses flow through 
the site, discharging to the Shetucket River along 
its western bank.  In the northwestern part of the 
property, the watercourse flows over significant 
elevation drops of over 150 feet in a distance of 

750 feet, creating spectacular waterfalls where the slopes near a vertical angle. Wooded wetlands, 
as well as a beaver pond, are additional water resources associated with the watercourses.      
 
Surface water quality ratings are listed as B (suitable for uses such as fishing and swimming) for 
the Shetucket River, and A or AA (indicating good to excellent natural quality) for the tributaries 
on site.  This is referencing the CT-DEP Standards and Classifications Map, published by CT-
DEP. 
 
Portions of the site along the river are designated as having deposits of coarse grained stratified 
drift (sand/sand and gravel), with a water saturated thickness of 10 feet or greater, according to 
the map entitled, Groundwater Availability in Connecticut, by Daniel Meade, 1978.  Groundwater 
throughout the site is classified as GA and GAA (indicating natural quality or suitable for 
drinking) based on CT-DEP Connecticut Water Quality Standards and Classifications.  
 
Recommendations 
 

• If any land development is considered for this property, substantial “no disturbance zones” 
should be established adjacent to the Shetucket River.  While the steep slopes adjacent to 
the river appear stable at this point, any loss of vegetation or flooding could contribute to 
slope undercutting or slumping.  Maintaining large buffers, allows area for natural slope 
erosion while minimizing impact of man induced activities.  “No disturbance zones” 
should be on the order of several hundred feet.  Activities such as trails, plantings, and 
river access, could be conducted provided the appropriate steps to minimize erosion are 
taken. 

• As the intermittent watercourses feed directly to the river, areas adjacent to these 
resources should also be protected.   All steep slopes immediately adjacent to water 
resources should be included in a “no disturbance zone”. 
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• Any plans for development of the property should carefully consider stormwater impacts.  
Pollutants associated with stormwater runoff are a leading factor in water quality decline.   
Additionally, large flushes of hot water, which can increase river water temperature, 
should be avoided. 

 
• Any change in land-use should also be reviewed in light of potential impacts to 

groundwater quality, which can impact the river and possible future water supplies. 
 
• While the final determination of the lead contamination clean-up will be under the 

direction of the DEP, careful consideration should be given to potential impact on water 
resources as well.  Timing of clean-up, erosion controls, dewatering practices and habitat 
restoration measures should all be a part of a comprehensive remediation plan. 

 
 
Soils and Topography 
  
The majority of the site has moderately sloping to very steep topography, with almost vertical 
slopes adjacent to the river in the eastern portion of the site.  The western part of the property 
encompasses a portion of land formation known as Pleasure Hill. Heading northwest to northeast, 
the river is flanked by steep banks which become gentle to moderately sloping then develop to 
almost vertical slopes along the most easterly border.  Surprisingly, the banks are relatively stable 
even along the steepest part, as a result of the forested cover.  Removal of anything more than a 
few trees along the bank area would expose the river to moderate to severe erosion potential.   
 
There are several areas of gently sloping land on the parcel.  However the only sizable portion 
which is not encumbered by wetlands or watercourses is in the southeastern part of the site. 
 
General soils mapping for the site based on the NRCS website is included at the end of this 
section.  In addition, ECCD has supplied a site restriction table that corresponds to the soil types.  
Included in the table are restrictions for construction materials (gravel source), shallow 
excavations and soil potential ratings for sanitary sewage disposal systems.  The corresponding 
ratings are based on a 0.01-1.00 numerical scale.  A soil feature with a 0.00 rating is not 
considered a limitation while a rating of 1.00 relates to the greatest negative impact.  There are 
several soil types listed with fair to good potential for gravel sources. However these same soils 
are also rated as very limited with shallow excavations (5-6 feet), due to caving of cut banks, 
slope and depth to bedrock.  Additionally the majority of these soils appear to be located either 
immediately adjacent to the river, other water resources, or the contamination site. 
 
Recommendations 
 

• Every effort should be made to preserve steep slope areas that are currently stabilized, due 
in a large part by the existing vegetation.  This will minimize erosion potential and 
downstream impacts.  This is especially critical along the river bank as well as the wetland 
and watercourse resources. 
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• The majority of the soils on site are associated with limited potential for septic installation 
due to issues with seepage of improperly treated effluent.  On-site septic may be very 
limited on this site and should be reviewed carefully if future plans call for leaching 
systems.   

 
• While a sieve analysis would answer the question on sand and gravel quality, the bigger 

question is the suitability of the site for a gravel excavation operation.  Gravel excavation 
sites can have several detrimental impacts, including;  

o alteration of surface hydrology,  
o reduced cover material over groundwater sources,  
o removal of valuable farmland soils,  
o introduction of widespread invasive species,  
o noise pollution,  
o air pollution,  
o increased erosion issues and  
o negative water quality impacts associated with sedimentation and commercial 

vehicle pollutants.  
  
Careful consideration of all those potential impacts should be a part of any decisions 
on future use of the property. 
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Vegetation 
 
The site contains a diverse array of vegetative communities, including, coniferous forests, mixed 
deciduous forests, wooded wetlands and the power line shrub/field habitats.  Following is a brief 
overview of significant vegetative communities on site.   
 

Coniferous Forests 
 
In the eastern and southern portions of the site and along some of the riverbank are coniferous 
forests dominated by white pine and eastern hemlock stands.  Where white pine is dominant, the 
canopy also includes to a lesser degree some 
hemlock, red maple, hickory, black birch 
and white oak.  Maple-leaved viburnum, 
lowbush blueberry, beech, black cherry and 
huckleberry form the lower understory 
communities.  Where present, herb layers 
consist of ground pine, May flower, ferns, 
sorrel and wild lettuce among other 
species.  Species such as poison ivy, 
multiflora rose, blackberry and 
bittersweet are found along trail and 
power line edges.      
 
Fallen trunks and some tree removal have 
created small openings in the canopy where herbaceous vegetation thrives.  Branches and trunks 
on the ground provide microhabitats for smaller animals, including amphibians, small mammals 
and insects, which in turn provide rich food sources for other species 
 
The hemlock stands consist primarily of a monoculture with little to no understory.  On the steep 
river bluffs, hemlocks are providing the main source of bank stabilization. 
 

Deciduous Forests 
 
The majority of the western part of the site is dominated by deciduous forest species.  Included in 
the canopy are oak, hickory, red maple, sugar maple, birch, with some hemlock and white pine. 
The shrub layer is dominated by blueberry, mountain laurel, bayberry and huckleberry with 
species including goldenrod, partridgeberry, ground pine, club moss, ferns and various grasses 
forming the herb layer. 
 
 

Wooded Wetlands 
 
The wooded wetlands on site are located in various areas, and in general include species such as 
red maple, birch, hickory and musclewood in the overstory, blueberry, winterberry, witch hazel, 
sweet pepperbush, spice bush, sassafras, mountain laurel in the understory with, cinnamon fern, 
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royal fern, New York fern, lady fern, skunk cabbage, trillium, ground pine, sphagnum moss, 
sedges, grasses, and wild grape as the herbaceous layer.    
 
The small pond, in addition to species found in the wooded wetlands also has species including 
speckled alder, joe-pye-weed, blue iris, monkey flower, smartweed, sensitive fern, touch me not, 
alder, bur-reed, sedges, and rushes.  
 

Power Line ROW 
 
Bisecting the property north to south is a power line right of way.  Due to the nature of power 
lines, vegetation is kept at a shrub layer and below and therefore supports a larger diversity of 
herbaceous plants.  The shrub layer is dominated by blueberry, mountain laurel, witch hazel, 

blackberry, winter berry, some barberry and small 
white pine seedlings.  Bracken fern, sweet fern, 
hay-scented fern, goldenrod, day flower, 
smartweed, calico aster, dewberry, sedges, club 
moss, grasses, groundnut, heal-all, and common 
plantain are present in the herb layer. 
 
Power lines, or any other cleared area, can have 
both a positive and negative impact on forest 
habitat.  On the one hand they break up large 
continuous tracts of forests and fragment the 
landscaped environment.  They do however provide 

an edge effect which allows for a wider variety of plant species and thus food sources, which are 
important to some species. 
 
 

Invasive Species 
 
Invasive species were noted at several locations, and are usually associated with land 
disturbances.  The small gravel excavation site contained small colonies of both phragmites as 
well as autumn olive.  Also noted at various points on site were bittersweet, and barberry. 
 

Species of Concern 
 
Several listings for Connecticut Species of Concerns were noted along the river corridor 
according to the CT DEP Natural Diversity Data Base mapping.  Further information on specific 
species can be obtained from that department.   
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Recommendations 
 

• One of the main items requested was an inventory of fauna and flora species.  While we 
have included general plant communities in this report, it does not substitute for an in-
depth cataloging of species, if that is what has been deemed necessary for future decision-
making.  There are several options to obtaining more information which include: 

o hiring of private firms who specialize in flora and fauna identification, 
o coordinating with local college or universities for a similar service or 
o organizing a Bioblitz, which is 24 hour inventory of site species conducted by 

scientists and hosted by the Center for Conservation and Biodiversity and the 
Connecticut Museum of Natural History. 

   
• If not provided in the ERT report, further information on the presence of species of 

concern on the Mukluk property should be obtained from the DEP Natural Diversity Data 
Base.  Knowing the specific species involved and their associated habitat will help 
determine the likelihood of their presence on this parcel. 

 
• Simple wildlife management techniques such as maintaining some dead trees, fallen logs, 

brush piles and using native species if supplemental planting is anticipated will continue 
to maintain or improve habitat. 

 
 
• While much of the site is free of invasive species, those areas that have been disturbed, 

such as the small gravel pit or power lines are most susceptible to colonization by 
undesirable species.   Future plans should consider the possible negative impact of 
opening up new areas on site to invasive species. 

 
• Periodic removal of small colonies of invasive plants will assist in minimizing the spread. 
 
 

Open Space and Planning Considerations 
 
Of primary importance for the citizens of Sprague is to decide what the long term best use of the 
property is. 
 
This property has increased value not only from its size of 270 acres, but from surrounding open 
space areas as well.  Over 3,500 acres of relatively undeveloped land exists in this vicinity.  New 
England is noted for its habitat fragmentation due to development, which has spanned several 
hundred years.  While some animal species adjust to suburban or even urban development, many 
species require large tracts of undisturbed land.  Although some of the acreage is owned privately 
and may come under development pressure in the future, there are several other large designated 
open space parcels, either linked or within close proximity to this parcel 
 
Should the town opt to move forward with any development plans, the following should be 
considered very carefully. 
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Recommendations 
 

• Due to the nature of the site; being situated adjacent to the Shetucket River, an integral 
part of the river corridor, the presence of adjacent species of concern, terrain of moderate 
to steep topography, and diversity of habitats present, it is ECCD’s opinion that the 
majority of the property should be maintained as open space.  That being said, there are 
many opportunities to use the property for passive recreation including, fishing, hiking, 
cross country skiing and photography.  Other potential uses include environmental 
education, timber management, research, or a place for community gatherings.  However, 
should the town consider more intensive use of the property, including activities such as 
land clearing, grading, etc., ECCD strongly recommends that it be confined to the 
southeast corner, because that portion of the property is restricted the least by natural 
resource concerns.  It is further recommended that any such use of the property not exceed 
20% of the total acreage. 

 
• If the town has not already designated a river corridor protection zone on its Plan of 

Conservation and Development, it would be prudent to implement such a tool at this time.  
This will highlight the importance of the resource and aid it in its preservation.   

    
• If site development is proposed, access to the property would likely need to be 

substantially upgraded, including town road(s).  Careful consideration of the detrimental 
impacts to natural resources and neighborhood characteristics should be weighed 
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Wetland Resources 
 

The Team found the Mukluk Preserve to be a diverse landscape ranging in elevation from the 

high of 465 feet above mean sea level (msl) along the western jog of the parcel and a low of ~95 

feet bordering the Shetucket River. There are areas of steep slopes, some as much as 35 per cent 

and other areas of relatively level ground. For the most part, the steep slope areas are west of the 

woods road and the flat areas are to the east of the roadway. In effect, the entire parcel is tilted 

downward toward the river. This has the effect of draining the entire parcel directly into the 

Shetucket River. The entire parcel is wholly in the Shetucket watershed. 

 

The property has a mixture of woodlands. Conifers dominate the areas both around and east of the 

woods road while deciduous trees dominate the western 40 per cent of the parcel. Also notable on 

the property is a power line right-of-way that divides the parcel nearly half and half, east and 

west.  

 

Only one stream was flowing at the time of the visit. That is the stream which flows northeast out 

of the wetland and remediation area. An intermittent stream flows west-to-east out of a wetland 

located just west of the property. This stream was dry at the time of the visit. Another smaller 

wetland is located north-northeast of the remediation area. It has intermittent, probably seasonal, 

outflow during wet periods of the year. 

 

It is to be noted that while the Team visited many highlighted spots on its walk, not every inch of 

the parcel was observed. Therefore there may be additional, small wetlands that are not 

commented on here. Any of those known should be mapped and documented before a plan of use 

is drawn up. 

 

Dominant on any current map is the 15 acre umbrella-shaped area delineating the acreage that 

is to be remediated from years of accumulated lead shot. Included in this area is a wetland of 

approximately 2.5 acres, roughly 2.25 acres of which (90%) is in the remediation area.  
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In the 2004 aerial photograph above many of the features the Team observed are depicted and 

delineated. The overall property boundary is the white line. The ‘umbrella’ of lead shot is green, the 

stippled pattern depicts four wetland areas, the power line right-of-way (ROW) is the red line, and the 

parallel black lines depict the old woods road. Note that the road, when running south to north crosses 

the stream as it outlets from the remediation wetland, passes across the power line ROW, and crosses 

over the intermittent stream course before bending northwest along the river. (All lines are placed for 

approximate reference.) 

 
Notes from the Site Walk   

 
Remediation Wetland: Two problems aggravate the health of this largest wetland on the 

property. First is the issue of lead accumulated from shotgun shells. The wetland itself is + 300 

feet from the firing area. But as can be seen from the ‘umbrella’ coverage, the wide distribution of 
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lead contaminates the wetland and beyond. The question arises about the removal of lead from 

the wetland by way of draining the impoundment, removing the pellets and likely some bottom 

material, then refilling to pre-work levels. 

 

In the aerobic environment, that is, where the lead shot is exposed to air, the process of lead 

breakdown can begin. But the breakdown of a single pellet is glacially slow. One study 

estimated 10,000 years for the complete breakdown of a single pellet in temperate climates1. 

For the most part the lead binds to the top few inches of soil and does not become active in 

the ground water movement. 

 

There is a difference when the lead is in an anaerobic environment, as in water. Here, with no 

exposure to air, the breakdown is nearly non-existent. Thus, the water is not contaminated and 

bottom soils may not be either. The single largest problem with lead in impounded water is that 

ducks may ingest it. Since ducks have no teeth and swallow their food whole, their gizzard does 

the grinding. The muscled gizzard squeezes together to break down the food. Ducks aid their 

gizzards by regularly swallowing grit to help with the breakdown. The ‘grit’ becomes a health 

problem for the duck when it contains lead pellets.  The lead is broken down by digestive acids 

and impacts the liver, nerves, heart, and blood. Lead toxicity to waterfowl in shallow water 

feeding environments can be high enough to significantly effect local populations under certain 

conditions2. 
 

This photograph clearly shows the degradation of 
round lead shot in the gizzard. Each pellet was 
originally the same size. The lead that has eroded 
entered the vital systems of the duck most likely 
causing lead poisoning. Courtesy: Waterfowl Management 

Handbook, U.S. Fish and Wildlife Service, Leaflet 13.2.6; 1989 
 
If it is possible to remediate the entire wetland and impoundment then the work should be done.  That 

the work would have a huge ecological impact for its duration, there is no doubt. 

__________________________ 
1. Dr Corinne Rooney Soil, Plant and Ecological Sciences Division, Lincoln University,  Canterbury, New Zealand 

http://www.lead.org.au/fs/shootingranges.pdf 
2. http://www.npwrc.usgs.gov/resource/birds/pbpoison/mortalit.htm 
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However, the work is finite and recovery will come about. Conversely, without remediation, the 

potential for lead toxicity to the waterfowl will continue indefinitely. The goal should be to 

rebuild the pond to current conditions after the remediation is completed. In order to restore the 

environment to its pre-work status an inventory of species should be taken prior to work. 

 

Regarding the remediated wetland, the work could also open the door to invasive species. As part 

of the remediation plan a two to three year observation period would be needed after the work to 

guard against an influx of invasive plants. 

 

Secondly, and far more simply, the open water in the wetland has much fine-particle sediment in 

suspension. The walk the Team took brought us along the road immediately to the east of the 

wetland pond. The gravel road is the apparent source of sedimentation and erosion problems. 

 

In this photograph, the gravel 

road immediately to the east of 

the to-be-mitigated wetland 

runs parallel with the orange 

fence.  This washout is 

perpendicular to the fence and 

thus is headed directly 

downhill into the pond. It 

brings with it substantial 

sediments. This location is 

underlain by sand and gravel 

so that any surface disturbance 

will easily transform into 

sediment laden runoff, the 

results of which were readily 

apparent in the pond. 

The second largest wetland the Team visited is immediately northeast of the area to be 

remediated.  On the Boundaries, LLC map of May, 2006 this wetland is represented by three 
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wetland symbols.  It is marsh-like in its hydraulic and vegetative makeup with highly organic soil 

thickly covered with grasses and ferns. It is increasingly saturated as the middle is approached, 

and at which point there is enough critical moisture mass to form the small rivulet which passes 

through the stems.  

    

This second largest 
wetland on the site 
has a watershed of 
about 14+ acres. 
The wetland has its 
intermittent outlet 
to the northwest. 
The drainage basin 
is quite level in the 
southeast half with 
an elevation of 
165-170 feet above 
sea level. The land 

      

drops off ~50 feet 
as it drains 
northwest and 
down hill to the 
wetland, incurring 
slopes of 14 to 20 
per cent. This 
wetland and its 
individual drainage 
demands more 
study to under-
stand the 
hydrology that 
makes it work.  

 
The two views above show the 2004 aerial photograph of this second largest wetland and the 

USGS topographic map. The drop off of the landscape is readily apparent. 
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Team members passed through the wetland 

north of the remediation site. In the absence of 

trees and shrubs the herb layer dominates with 

a thick, healthy organic cover. 

 

 

The lowest point of this wetland was toward 

the center, it being wet underfoot until that 

point. Though indiscernible in the photo to the 

right, a small streamlet was actively flowing at 

the base of these thick grasses. 

 

The team found no outlet at the time of the 

visit. However, the area that appears to be the 

main outflow, geographically to the northwest 

of the wetland, has been barricaded or 

dammed with small boulders, dirt and 

vegetative debris. No one was clear about the 

origin or use of this ‘construction.’ 

 
This wetland, at over half and acre might be of interest for educational value. Its varied water 

depths and odd kidney shape should be understood before any impact to it and its drainage is 

intended. The Team only briefly inspected the top half of the “kidney” shape and the area near the 

outlet. In addition, the watershed is completely contained on the property so that the town has a 

valuable, compact ecological study area at its disposal. 
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This close-up 

2004 aerial 

photograph of 

the second 

largest wet-

land shows its 

outline and its 

placement 

among the 

leafless (in 

this early 

spring 

photograph) 

deciduous 

trees. 

 
 
The third wetland (below) visited was small, elongate, and quite close to the Shetucket River. It is 

depicted by two wetland symbols on the Boundaries, LLC map of May, 2006.  

 

There was some conjecture that this 

wetland was at one time a 

cranberry bog. However, soil 

sampling into the bottom of this 

open area revealed an organic layer 

of about 5-6 inches overlying 

mineral soils. 
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Its overall position on the landscape, being in so flat an area, did not lend itself to being capable 

of  impounding standing water, but rather just a low point or drainage on the landscape where 

moisture is carried in the wettest times of the year. At the time of the visit the area was dry and 

dominated by the herb layer with a complete absence of the shrub and tree layer, except at subtle 

elevation changes. 

 

 

The intermittent stream that passes across the parcel in a generally west-to-east pattern was dry at 

the time of the team visit. It issues from the mitten-shaped wetland immediately west of the property. 

The stream loses 290 feet of elevation in its flow path, from ~395 feet above msl down to 105 feet. 

Much of this loss is by way of two waterfalls or cascades.  

 In this series of photos the west-to-
east, well defined, intermittent stream 
course passes under the old road via 
twin concrete pipe culverts. Actually, 
the pipe on the left (north) is clear for 
passing water but the pipe on the 
right (as seen below) is clogged. This 
clog forces all the flow to the pipe on 
the left and most likely passes it with 
increased velocity. That could have 
downstream impacts of sediment in 
the watercourses. 
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Comments 

 The ERT Team visited in a dry portion of the year and the wetlands and watercourses were not 

alive with standing water. Still the ERT reviewed three major on-site wetlands, the intermittent 

watercourse, and several of the small tributaries close to the shore of the Shetucket River. There 

was little visual impact to the wetlands except for the suspended sediments in the pond. Most are 

shaded for much of the day by the mature status of the riparian woodlands. 

 In all, this parcel 
encompasses 270 acres. 
But it is not self-
contained. Many of the 
streams, both intermittent 
and perennial, have their 
headwaters off the 
property. In the graphic 
to the left the property 
boundary is in black, the 
watercourses in blue 
(dashed lines for 
intermittent), and the 
generalized drainage 
basin delineations are in 
dark green. Thus, the 
management of the future 
water quality extends 
beyond the parcel 
boundary. The 
topography dictates the 
where water flows.   
 

Conclusion     

For whatever reasons this particular parcel has been free of impact for most of its recent 

existence. Aside from the lead and suspended sediment problems, the wetlands are in good health. 

With water flowing, the area must be even more aesthetically pleasing.  To maintain the current 
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ecological integrity, the geographic area that contributes to these wetland systems should be 

understood before they are impacted. For that purpose it is suggested that those concerned: 

 

1.)  Delineate as closely as possible all contributing areas (watersheds) to the stream courses that 

flow across the parcel. 

 

2.)  Inventory and map all the wetlands on the property. The generally available GIS soils 

mapping outlines wetland areas that the Team did not visit. Additionally, the soil mapping 

identifies mapped soil units of only three acres or greater. Knowing that, there is good likelihood 

that there are many 1 to 2 acre wetland soil areas yet to be documented.  

 

On the right the wetland 

soil mapping is layered 

over the USGS Scotland 

topographic map. The red 

color shows a great amount 

of wetland area, far more 

than the Team visited. 

There may well be other 

wetland inclusions on the 

parcel as this soils mapping 

does not note any soil unit 

of less than three acres. 

 

 

3.)  Repair erosion on the main woods road in both locations. It is clear that the washout on the 

road abutting the pond, and where the road crosses the intermittent stream are causing and/or will 

continue to cause on site sedimentation problems until the concerns are corrected.   
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Remediation  Status  for the 
Mukluk Property 
 
 
Introduction 
 
The 270 acre Mukluk property was purchased by the Town of Sprague to be retained as open 
space.  A portion of the funding was obtained via an open space/ land acquisition grant from the 
Connecticut DEP. It consists of mixed hardwood forest abutting the Shetucket River. In general, 
the site has been used for hunting, fishing and other passive recreation.  At some point the site 
was subjected to limited quarrying. The Mukluk Sportsmen's Club began leasing this property in 
1955 and a portion of this property was used as a skeet range shooting and a rifle range for the 
Mukluk Sportsmen's Club since 1966.    
 
Due to its use as a skeet range, a portion of the site has been contaminated with lead from the shot 
and polycyclic aromatic hydrocarbons (PAHs) and total petroleum hydrocarbons (TPH) from the 
clay targets.  The Town entered into the 133x program for voluntary remediation for this portion 
of the site.  A Phase I and II Environmental Site Assessment was completed on June 3, 2004. The 
Phase II report concluded that although PAHs were present in soils, the levels were below the 
values listed in the Remediation Standards Regulation and therefore was not the primary 
contaminant of concern.  The analytical results did indicate that lead concentration in the soil 

were consistently above Remediation Standard 
Direct Exposure Criteria (DEC) and pollution 
mobility criteria (PMC). Lead concentrations 
also exceed the hazardous waste levels in some 
areas.  A draft Phase III Field Investigation and 
Remedial action plan was submitted in 
December 2004.  A site visit was made on 
August 21, 2007 with the Connecticut 
Environmental Review Team. 
 
 
 
Areas of Concern 
 

The primary area of concern that will require remediation is the skeet range which includes the 
shooting area and the shot fall zone. The shot fall zone consists of the wetland/pond and upland 
adjacent to it.  This is the area that had received shot and broken skeet targets.  The total area 
contaminated by lead shot is approximately 12-14 acres. 
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The area of high lead contamination is currently 
bounded by either a 4-foot or 5-foot fence. The 
enclosed area includes the shot fall zone and a 
cleared shooting area. The shooting area itself is 
approximately 300 by 200 feet. The entire area 
contaminated by lead shot is similar in shape to 
a baseball field.  The length of the immediate 
skeet field is approximately 500 feet in an east-
west direction and then it fans out from this area 
approximately 600 feet west-northwest and 400 
feet east northeast and 700 feet north.  A 
clubhouse is located adjacent to the shooting 
area but is outside of the contaminated area.  
 
 
 
The Wetland 
 
The wetland on the site is approximately 600 feet by 225 feet and is estimated to encompass 2.3 
acres.  Samples collected at the site indicated high levels of lead. Three samples of sediment were 
collected in the wetland itself.  Concentrations of lead ranged from 14230 ppm (1.4%) to  20800 
ppm  (2.1%)   These levels of lead in the wetland pond sediment are five times higher than the 
direct exposure criteria and approximately twenty times high than the Severe Effect Level (SEL). 
The high concentration of lead in the sediment has resulted in a high level of lead in the pore 
water.   The concentration in the pore water was measured at 0.83 mg/l, which exceeds the acute 
criteria for lead by a factor of 24. 
 
The concentration in the surface water in the wetland is 0.022 mg/l and exceeds the chronic 
criteria for lead by a factor of 16. The concentration of lead in the brook leaving the wetland is 
similar at 0.018 mg/l.  These concentrations of lead will most likely result in impact to growth 
and reproduction in the organisms that dwell or should dwell in the wetland and stream. Although 
some ripples were observed on the pond during our site visit, no organisms were spotted. 
 
Current concentrations of lead in the wetland would also pose risk to dabbling ducks, herons and 
other terrestrial organisms which would feed off the invertebrates, fish and frogs that should 
dwell in the wetlands. Not only would these organisms assume toxic doses from their food but 
they would also ingest a certain amount of sediment. Any final remediation plan would have to 
take into account the level of lead which is safe for human health, aquatic life and terrestrial 
organisms via the food chain. 

 
 
 
At this time it appears that the sediment is not migrating out 
of the pond because these high levels of lead are not found in 
the stream. Therefore, it may be advisable to implement an 
alternative interim solution that would prevent the 
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contaminated lead sediment from migrating downstream and interacting with the surface water. 
Isolation of this sediment via either a clay cap or an impervious "geofabric" should also reduce 
concentrations of lead in the surface water in both the pond and stream below the chronic criteria. 
Such a cap either clay or "geofabric" may prove beneficial in the short run to prevent lead 
contaminated sediment from influencing the concentration of lead in surface water or migrating 
off site until funds become available for a more permanent solution.  
 
Ultimately dredging of the pond/wetland area and removal of contaminated lead sediment is the 
preferred treatment. The Pond/wetland area will need to be diverted and dredged as outlined in 
their Phase III. The surface water should be diverted around the area of wetland being excavated.  
It was suggested that the dredged sediment be transported to the former shooting area prior to 
shipping off site as either waste or reclamation. The pore water or dewatering wastewaters from 
this sediment must be collected and treated prior to discharge.  This discharge needs to be covered 
under the Groundwater Remediation Wastewater Directly to Surface General Permit. 
 
After remediation of the contaminated sediment, the surface water must be monitored to 
determine if lead concentration in the ponded/wetland area and the downstream site are consistent 
with water quality criteria for lead. 
  
Upland Site 
 
Prior to the August 21, 2007 site visit the solid waste debris from clay targets and shot gun shells 
was removed from the shooting area in the immediate vicinity of the clubhouse.  According to the 
final disposal report, 17 tons of building material, 8 tons of solid waste and 300 tons of target and 
shell debris were removed.  
 
Upland soils also exceed the direct exposure and pollutant mobility criteria for lead established in 
the Remediation Standard Regulations.  Concentrations of lead in the upland soil are particularly 
high on the western bank of the wetland. These values are approximately 1.7% lead for the first 
two inches for the northwestern locations. The other sample of soil taken from the southwestern 
portion of the wetland showed much higher lead in the 2-4 inch layer  (1.1%) as opposed to the 
surface layer (0-2”)(0.1%).  It should also be noted that the concentration of lead in the 2-4" layer 
is above permissible levels and that depth of contaminated soil in this area has not been defined. 
This area should be remediated with the wetland. 
 
A pilot project is proposed for a small portion of this site.  The pilot project includes removal of 
surficial lead contamination by vacuuming up the leaf litter and loose soils in preparation for 
phyto-remediation.  The following spring vegetation would be planted which would uptake the 
lead. The understory would then be removed following the growing season to determine the 
effectiveness of using plants to remove and reduce the concentration of lead in the soil.  If this 
pilot study was effective it may be possible to apply this technique to the remaining contaminated 
site.  The advantage of this technique would be that the many trees and canopy would be 
preserved, reducing the amount of runoff and potential erosion from this site.  Due to the high 
concentration of lead present in the top few inches of leaf litter or soil, disposal options would 
need to be determined. The leaf litter/soil would have to be disposed of as either solid/hazardous 
waste or offered for reclamation depending on the concentration and condition of the lead found.  
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Soil on this site was only analyzed to a depth of 4 inches, in some areas additional soil may need 
to be remediated because the depth of the lead contamination in the soil has not been determined.  
Additionally the final concentration of lead acceptable at this site to protect both human health 
and the environment has not been established. 
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Fisheries Resources 
 
 
Unnamed Tributary to Shetucket River  
 
This unnamed stream was sampled by the DEP Inland Fisheries Division stream survey team in 
1993. Results of that survey documented that this watercourse supports a very robust native brook 
trout population.  Brook trout typically spawn in Connecticut during the month of October. Eggs 
incubate within gravel over the fall and winter periods with eggs hatching in late February or 
early March.  Fry remain in the gravel until their yolk sacs are absorbed at which time the fry 
emerge from underneath the gravel and move into preferred stream microhabitats.  Realizing the 
importance of brook trout and their habitats, a unique partnership is now underway between state, 
federal, local agencies, as well as non-profit government organizations and private citizens called 
the Eastern Brook Trout Joint Venture (EBJTV).  As part of the National Fish Habitat Initiative, 
this venture is a geographically focused, locally driven scientifically based effort with goals to 
protect, restore, and enhance aquatic habitat throughout the eastern range of brook trout. More 
can be learned about these efforts at www.fishhabitat.org.   
 
Shetucket River 
 
The Shetucket River supports a highly diverse fish community (23 species, 15 native) due to the 
presence of inland, diadromous (fishes that spend part of their lives in both fresh and salt waters) 
and marine species.  The entire Shetucket River is managed as a Trophy Trout stream with a daily 
creel limit of 2 fish and an open season from the 3rd Saturday in April to the last day in February.  
It is annually stocked by the Inland Fisheries Division (IFD) with adult brown and rainbow trout.  
For example in 2006, it was stocked with 3,650 brown trout (9-12 inches in length), 2,135 brown 
trout greater than 12 inches, 3,265 rainbow trout greater than 12 inches and 170 surplus 
broodstock (rainbow and brown) ranging from 1 to 10 pounds in size.  Many tributary streams to 
the Shetucket River provide important thermal refuges for trout; in particular, downstream of the 
Scotland Dam are Merrick Brook, Scotland and Beaver Brook, Baltic.  Areas within 100 feet of 
the mouths of these tributaries are closed to all fishing from June 1 to August 31.  Occasionally, 
wild brown trout and native book trout can be found in the Shetucket River that have moved into 
the river from coldwater tributary streams.  In addition to a trout fishery, the Shetucket River 
supports an abundant smallmouth bass fish population.  Smallmouth bass are generally small (less 
than 12 inches in length); however, some individuals can reach 12 inches in size.  IFD 
electrofishing surveys of the Shetucket River have documented a diverse community of fluvial 
dependent/specialist fish species, which include blacknose dace, fallfish, tessellated darter and 
white sucker (Table 1).  The Shetucket River is also managed as an Atlantic salmon broodstock 
fishery from the Scotland Dam, (Scotland) downstream to the Occum Dam (Norwich). A total of 
752 Atlantic salmon broodstock were stocked in this area of the river during 2006.  Surplus 
broodstock are between two to four years old and weigh between 2 and 12 pounds.  Please refer 
to the 2007 Connecticut Angler Guide for Atlantic salmon broodstock seasons, creel limits and 
legal fishing methods.   
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Table 1.  List of fish species found in the Shetucket River upstream and downstream of the 
Scotland Dam. 
 

 
 
Recommendation/Comments 
 
1. It is the policy of the CTDEP Inland Fisheries Division (IFD) that riparian corridors be 
protected with a 100 ft. wide undisturbed riparian buffer zone.  A riparian wetland buffer is one of 
the most natural mitigation measures to protect the water quality and fisheries resources of 
watercourses.  Future management of this property should consider the use of this standard buffer 
along the Shetucket River and unnamed tributary to protect onsite natural resources. Copies of the 
IFD policy and position statements are available in the Appendix   
 
2. During the last decade, the Inland Fisheries Division has been actively adding Large Woody 
Debris (LWD) to river systems as a component of individual stream restoration projects, 
particularly in streams that are LWD deficient.  LWD is typically defined by biologists as logs 
with a minimum diameter of 4 inches and a minimum length of 6 feet that protrude or lay within a 
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stream channel. LWD provides a multitude of aquatic resource benefits including, creation and 
enhancement of instream fish habitats, stream channel stabilization and trapping organic materials 
such as leaves, providing a food source for aquatic insects.  In essence, LWD is a very important 
component of a river’s biological diversity and health.  A copy of the DEP Inland Fisheries 
Division Large Woody Debris Fact sheet is available in the Appendix.   
 
The Shetucket River is LWD deficient and as such would greatly benefit from the introduction of 
LWD as part of river management and restoration efforts.  The Inland Fisheries Division has 
targeted the Shetucket River for the introduction of LWD and as such would be willing to partner 
with the Town of Sprague to restore LWD in the Shetucket River along the Mukluk property.  
The team’s fisheries biologist can be contacted at 860-295-9523 for further technical guidance 
and information. 
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Wildlife Resources 
 
A site inspection was conducted on August 1, 2007 to evaluate existing wildlife habitat on the 
property.  The property is located in the northwest corner of town and is south of Talbot Wildlife 
Area, west of Mohegan State Forest, and includes a portion of the Shetucket River on the 
northern and eastern borders (approximately 1 mile of river frontage).  It is approximately 270 
acres in size and was formerly a private skeet shooting and hunting preserve.  The town 
purchased the property in 2004/2005 and needs to decide if a state Open Space and Watershed 
Land Acquisition Grant requiring a conservation easement (for all but 16 acres of lead-
contaminated land) should be accepted.  The site is comprised of a myriad of habitat types 
including riparian zone, mature coniferous, deciduous and mixed forested areas, and forested 
rocky ledges found along the steep slopes of the western portion of the property.  Wetlands 
include the Shetucket River, ponds (one is lead-contaminated) and intermittent streams. 
 
Existing Wildlife Habitats 
 
The northern portion of the property includes the Shetucket River and its forested riparian 
(riverside) zone.  Portions of the Shetucket are considered large river habitat.  Large rivers and 
associated riparian zones support a diverse assemblage of species. Deep freshwater habitats 
provide adult holding areas, migration staging areas, and foraging and spawning areas for many 
fish. The associated riparian zone, including rocky and gravelly riverbanks and riverside outcrops 
are critical for species such as the eastern small-footed bat, and long-tail and short-tail weasels.  
Areas such as this are also important for species such as bald eagles, which utilize forested areas 
near large bodies of water for breeding, and may winter along large rivers.  
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The western portion of the property contains mostly mature 
hardwood forest, with areas of steep slopes and rocky 
outcrops.   The understory includes species such as mountain 
laurel and other typical ledge species such as highbush 
blueberry, lowbush blueberry, and Christmas fern. 
 
 
 
Forested areas are valuable to wildlife, providing cover, 
food, nesting and roosting places and denning sites.  Mast or 
acorns produced by oaks provides excellent forage for a 
wide variety of mammals and birds including white-tailed 
deer, gray squirrel, southern flying squirrel, eastern 
chipmunk, white-footed mouse, eastern wild turkey and blue 
jay.  Trees, both living and dead, also serve as a home for a 
variety of insects, which, in turn, are eaten by many species 
of birds, including woodpeckers, warblers and nuthatches.  
Other wildlife species found in this habitat type include white-breasted nuthatch, American 
redstart, barred owl, broad-winged hawk, redback salamander and northern ringneck snake.   

 

 

 

 

The southern portion of the property 
contains a lead-contaminated wetland and 
field (site of the old skeet range).  The area 
also contains other ponds and intermittent 
streams.  Wildlife likely utilizing wetland 
habitat for food and cover are raccoons, 
star-nosed moles, pickerel frogs, spring 
peepers and eastern garter snakes.   
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Value of Property as Wildlife Habitat 

 
The value of the Mukluk Preserve is found in both its size and its location within the surrounding 
landscape.  Large, unfragmented parcels of mature forest containing multiple habitat types are 
increasingly rare in Connecticut, as development creates small, isolated patches of habitat in the 
landscape.  For wildlife, large blocks of habitat are always better, as they can provide a greater 
variety of food (different types of acorns, catkins, a variety of fruits, etc.), more nesting and 
roosting sites, and areas for cover.   
 
The Shetucket River and its riparian zone contribute significantly to the value of this area, 
providing a large area with multiple resources (food, cover, shelter) for species that may be using 
the river as a migratory route.  Connecticut contains a few large rivers, most of which have had 
habitats altered due to dam construction, navigational dredging, and consumptive water use. 
Large Rivers and Streams and their Associated Riparian Zones are considered one of the 13 most 
imperiled habitats in Connecticut (Metzler and Wagner 1998). Riverside development, water 
diversion, and discharges are the major threats to this type of ecosystem. 

 

The property’s location; south of Talbot Wildlife Management Area (approximately 450 acres) 
and west of Mohegan State Forest (approximately 400 acres), provides undeveloped habitat south 
of the Shetucket River in addition to these already-protected areas on the north side of the river 
and thus increasing its value as wildlife habitat. 

 

Habitat Management Recommendations 

 
The most important recommendation for managing this area is to limit its use to the types of 
recreation compatible with wildlife.  In general, low-disturbance recreational activities (walking, 
biking, etc.) should be limited to use of the established trails.  If new trails are to be established, 
guidelines for protecting wildlife resources should be followed (see General Guidelines for 
Protecting Wildlife in the Appendix) and dogs should be leashed at all times in order to prevent 
disturbance to wildlife.   

 

There is some opportunity to manage the forested 
habitat to benefit wildlife.  Forestry management 
techniques could be considered for portions of this 
site.  Creating a variety of age-classes within a 
forested area is often beneficial to a wide variety 
of wildlife species.  The location of any vernal 
pools or other wetlands should be carefully 
considered when planning any cutting.  Forestry 
management should only be undertaken under the 
advisement of a certified professional forester.  



 55

 
 

If cutting in the forested areas, standing dead 
trees (snags) as well as any trees with unusual 
structure should be left standing.  Snags provide 
both nesting sites and foraging opportunities for 
cavity-nesting species and insect-eating birds.   

 

 

 

 

 

 

Summary 

 
The Mukluk property provides high-value habitat for wildlife because of its size, the habitats of 
which it is comprised, and its proximity to the Shetucket River.  Stewardship of this area will 
conserve the inherent wildlife values and protection through conservation easement will enhance 
the value of the entire area by providing a buffer from development and maintaining a large 
acreage of undeveloped land.    
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The Natural Diversity  
Data Base 

 
The Natural Diversity Data Base maps and files regarding the project area have been reviewed. 
According to our information there are records for State Special Concern Clemmys insculpta 
(wood turtle) from the vicinity of this project site, 
 
Wood turtles require riparian habitats bordered by flood plains, woodlands or meadows. Their 
summer habitat includes pastures, old fields, woodlands, power line cuts and railroad beds 
bordering or adjacent to streams and rivers. They hibernate submerged in tangled tree roots along 
the river banks or in deep pools from November 1 to April 1. These species have recently been 
negatively impacted by the loss of suitable habitat. 
 
If, in the future, any work will be conducted in the habitat described above, the Wildlife Division 
recommends that a herpetologist familiar with the habitat requirements of this species conduct 
surveys. A report summarizing the results of such surveys should include habitat descriptions, 
species list and a statement/resume giving the herpetologist’ qualifications. The DEP doesn’t 
maintain a list of qualified herpetologists. A DEP Wildlife Division permit may be required by 
the herpetologist to conduct survey work; you should ask if your herpetologist has one. The 
results of this investigation can be forwarded to the Wildlife Division and, after evaluation, 
recommendations for additional surveys, if any, will be made. 
 
Standard protocols for protection of wetlands should be followed and maintained during the 
course of any construction. Additionally, all silt fencing should be removed after soils are stable 
so that reptile and amphibian movement between uplands and wetlands is not restricted. Please be 
advised that should state permits be required or should sate involvement occur in some other 
fashion, specific restrictions or conditions relating to the species discussed above may apply. In 
this situation, additional evaluation of the proposal by the DEP Wildlife Division should be 
requested. Please be advised that this unit of the Wildlife Division has not made a field inspection 
of the project site. Consultation with the Wildlife Division should not be substituted for site-
specific surveys that may be required for environmental assessments. If you have nay additional 
questions please contact Julie.Victoria@po.state.ct.us during the field season (April – August) 
and please reference the NDDB #15563 when you e-mail. 
 
In addition, we have extant records for State Threatened Asplenium montanum (mountain 
spleenwort) and State Special Concern Podostemum ceratophyllum (threadfoot) from an area in 
very close proximity to this property. The topography and riverine habitat on the site make it very 
likely that one or both species could occur here. A site survey by a botanist should be done to 
determine if the species is present in the area in question. The NDDB requests that a report 
summarizing the results of such survey should include habitat descriptions, vascular plant species 
with special notes on the presence or absence of the species in question and a statement/resume 
giving the botanist’s qualifications. The report should be sent to our program botanist, Ms. Nancy 
Murray (DEP-Wildlife Division; 860-424-3589) at 79 Elm Street, 6th Floor, Hartford, CT  06106. 
Please direct any questions concerning these plants to Ms. Murray. 
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Natural Diversity Data Base information includes all information regarding critical biological 
resources available to us at the time of the request. This information is a compilation of data 
collected over the years by the Environmental and Geographic Information Center’s Geological 
and Natural History Survey and cooperating units of DEP, private conservation groups and the 
scientific community. This information is not necessarily the result of comprehensive or site-
specific field investigations. Consultations with the Data Base should not be substituted for on-
site surveys required for environmental assessments. Current research projects and new 
contributors continue to identify additional populations of species and locations of habitats of 
concern, as well as, enhance existing data. Such new information is incorporated into the Data 
Base as it becomes available. 
 
Please be advised that this is a preliminary review and not a final determination. A more detailed 
review may be conducted as part of any subsequent environmental permit applications submitted 
to DEP for the proposed site.  
 

Mountain Spleenwort 

 

USDA-NRCS PLANTS Database / Britton, N.L., and A. Brown. 1913. An illustrated flora of the northern United 
States, Canada and the British Possessions. Vol. 1: 29. 
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Threadfoot 

USDA-NRCS PLANTS Database / Britton, N.L., and A. Brown. 1913. An illustrated flora of the northern United 
States, Canada and the British Possessions. Vol. 2: 205. 
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Connecticut Department of Environmental Protection 

 
Wood Turtle 

(Clemmys insculpta) 

 

IDENTIFICATION: A medium-sized turtle, readily distinguished by its sculptured, 
rough, moderately-domed carapace, black head, orange-red wash on its under limbs, 
and a yellow plastron with black squares along the edges. Adults 150-200 mm 
carapace length. 

In contrast to Connecticut's other turtle species, the wood turtle is an animal of the 
northern forest biome, from the Great Lakes eastward through New England and 
northeastern Canada. Its southern range limit lies near Washington, DC. In 
Connecticut, the strongholds of wood turtle distribution are the eastern and western 
uplands. Although once quite common in the Central Connecticut Lowland, many 
populations have been reduced or even eliminated by habitat fragmentation. This 
species was never common in the coastal zone of the state. Wood turtles have 
extensive landscape-scale habitat requirements, requiring clean rivers and large 
streams with deeply undercut banks for hibernation, as well as extensive areas of 
floodplain, forest, and fields for summer foraging. Because of their extensive overland 
movements, they are very susceptible to road mortality. They take over a decade to 
reach sexual maturity, and have a low egg output, and limited juvenile survivorship. 
Loss of adults from breeding populations, whether from increased road mortality or 
by collection for the wildlife trade, is a major problem affecting the sustainability of 
wood turtle populations in Connecticut. Possession of any wood turtle is prohibited 
(Conn. Code Sec. 26-55-3-C) in Connecticut without regard to its origin, and 
collection within Connecticut is prohibited (Conn. Code Sec. 26-66-14-A). The wood 
turtle is a "Special Concern" species in Connecticut. International commerce in wood 
turtles posed such a threat that in 1992 this species was placed under international 
trade regulatory protection administered by CITES (Convention on International 
Trade in Endangered Species of Flora and Fauna). The wood turtle is of conservation 
concern throughout most of its range. Most states and provinces where it occurs 
afford it special status and/or some form of statutory protection. 
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Archaeological and 
Historical Review 
 
 
The Mukluk Property has the potential for many significant archaeological resources, including 
campsites associated with Native Americans occupations as well as Colonial land use. 
 
The project area contains over a mile of frontage on the Shetucket 
River, including high terraces which the state site files have listed as 
being associated with pre-Contact campsites. Three areas of sensitivity 
for Native American sites are especially noteworthy, the elevated and 
relatively flat terrain of the southeast portion of the site, the eastern 
portion where feeder brooks confluence with the Shetucket River, and 
the area surrounding the waterfall. In addition, the various wetlands 
within the project area suggest sites upslope from the river.  
 
 

Colonial archaeological sites are 
represented by numerous stone foundations and walls that are 
dispersed throughout the project area, including remnants of 
houses, barns, and other buildings associated with a historic 
stagecoach road and farming activities. 
 
The Preserve contains +270 acres of historic property that has 
remained relatively undeveloped and as a result has the potential for 

archaeological sites with high integrity, that is, they can still yield important information about 
the Town of Sprague’s historic past. The Office of State Archaeology (OSA) and the State 
Historic Preservation Office (SHPO) recommend that the property be used for passive recreation 
and the archaeological sites located at Mukluk should be considered as educational opportunities 
for students and the general public. 
 
The Office of State Archaeology and the State Historic Preservation Office strongly recommend 
that any proposals to develop this property must have a complete archaeological reconnaissance 
survey. This survey should be conducted in accordance with the State Historic Preservation 
Office’s Environmental Review Primer for Connecticut’s Archaeological Resources. The OSA 
and SHPO are prepared to assist the Town of Sprague in complying with the recommended 
survey should this be necessary. 
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Recreation Planner 
Comments 
 
 
Introduction/Setting 
 
The Mukluk Property is a 270+ acre tract containing over a mile of frontage on the Shetucket 
River. It basically consists of high, dry upland ranging from rough, rocky land in the west to 
glacio-fluvial soils in the center and along the river to gently rolling till soils in the east. 
Several unnamed brooks with small associated wetlands drain the bulk of this heavily 
wooded property. 
 
It is a key element in a largely pristine river corridor reaching from South Windham to Baltic 
Village and protected to date by a state-owned rail ROW on the north and hilly topography 
on the south. This natural character is particularly true of the stretch downstream of the 
Scotland dam, which is a recognized prime fishery resource. 
 
Significant portions of this corridor and surrounding lands already are in protected ownership 
including the previously mentioned CONNDOT rail corridor; DEP’s Mohegan State Park, 
Salt Rock Campground, and Merrick Brook Wildlife Management Area; the Nature 
Conservancy’s Ayers Mountain Preserve; and the Town of Sprague’s Baltic Mill Property 
which includes development-controlling flowage rights ownership up to the Scotland Dam 
(per discussion with First Selectman Dennison Allen). 
 
Management Issues/Potential Uses 
 

1. Water Supply – Per First Selectman Allen, a number of town wells are 
contaminated. The fiscally best option may well be to install improved filtration at the 
existing town reservoir north of Baltic Village. However, the Mukluk Property could 
provide an additional future potential well site location unless pipeline costs would 
rule out this option. 

2. Site Contamination – The firing range at the former game club has resulted in 
approximately 15 acres of lead contamination including the range proper and an 
adjoining wetland down range. A site cleanup is underway and will require additional 
work as well as prohibition of public use in the affected area. 

3. Possible gravel mining – presumably the main potential consists of the areas of 
Hinckley soil found throughout the center of the property and along the Shetucket 
River downstream of its confluence with the brook draining most of the property. The 
extent and potential value of this resource is unknown to this reviewer, but it is very 
clear that such mining would destroy the scenic character of the river corridor and of 
the property itself and likely negatively impact the Shetucket River through siltation. 
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Management Recommendations 
 
The Mukluk Property is a key element in a high priority streambelt corridor of regional 
significance. This was recognized in the Quinebaug and Shetucket National Heritage 
Corridor’s 1997 “Vision to Reality: A Management Plan” which recommended “selective 
acquisition to protect scenic areas where public access is appropriate.” Furthermore, it placed 
“primary emphasis on the two major streams in the region – the Quinebaug and the Shetucket 
Rivers.” Because of its special character, it is recommended that it should be managed as low 
use intensity open space. Specific uses could include active silvaculture to produce some 
revenue to the town, non-motorized trail uses, fishing, and casual picnicking, perhaps a youth 
group camping area, and a possible well location as state above. Although the former range 
area, once decontaminated, is physically suitable for ballfields, its remote location and 
difficulty of ready access seems to rule out such development. 
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Recreational Trail and 
Greenways Potential 

 
 
Potential for Recreational Trail Development 
 
There are no opportunities to link into an existing statewide significant trail system in the 
area of this property; however, regional and local opportunities may be worth exploring.  As 
noted in the review materials provided, gravel paths and roads exist and are being utilized on 
the site.  In particular, the map entitled “The Town of Sprague Mukluk Property” shows a 
gravel road that parallels the Shetucket River for over 2000 feet and heads south, finally 
exiting the property.  This trail may have potential to provide access for fishing and use as a 
multi-use, universal access trail. There also appear to be opportunities to take the trail west 
along the unnamed stream on the property guiding them to points of ecologic or geologic 
interest.   
 
Officially establishing a trial system and designating recreational uses may help keep current 
users from unknowingly abusing any identified sensitive resources.  If they are interested in 
pursuing trail development, the Conservation Commission is encouraged to work with their 
parks department to determine what type of recreational uses are occurring now on the site, 
what are the needs of the town, and then how such a trail(s) could bring recreational assets to 
the area (potential collaboration with border towns) and the town while protecting any 
identified sensitive natural resources.   
 
Greenways Potential 
 
As discussed in the review materials, the property provides a large protected open space.  
Existing state parks, forests and wildlife management areas to the north, east and south of the 
property contribute to a developing regional greenway.  The Conservation Commission may 
wish to work with the Windham Council of Governments and the Quinebaug-Shetucket 
National Heritage Corridor to help the town understand how the property fits in regionally.  
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PLANNING CONSIDERATIONS 
 

Site Description and Overview 
 

At the request of the Sprague Conservation Commission, a review was performed of the 
Mukluk Property located at 239 Pautipaug Hill Road predominately located in the Town of 
Sprague. The Sprague Tax Assessor designates the site as Map 6, Block 1, Lots 3 & 4. 

Although small portions of the southwestern and 
northwestern portions of the property are located 
in the towns of Franklin and Scotland 
respectively, the task of this review is to provide a 
thorough inventory of the natural resources, and 
address specific concerns associated with the 
portion of the property located in Sprague.  
 
The 280 acre area is predominately wooded and 
undeveloped with varying topography and several 
water features that include one mile of frontage 
along the Shetucket River, wetlands, ponds, 

waterfalls and several smaller streams. The southeastern portion of the property is developed 
with a clubhouse structure and a skeet range, both of which are non-operational. The 
clubhouse is serviced by an onsite private well and septic 
system. Neither Franklin nor Sprague provides sewer 
service, and there are no public water supply wells located 
on the property. 
 
There is no evidence of any prior industrial use of the site 
despite ownership by the Baltic Mills Company and 
Ponemah Mills prior to 1955. Most prior use of the 
property was thought to be agricultural. 
 
The property is located in the middle of a 3,500 acre, 
roadless tract of land. Access to the site is limited to a 10’ 
wide gravel road extending from the easterly terminus of Holton Road in Franklin to the 
southwesterly corner of the property, and a dirt road that extends from Pautipaug Road in the 
southern portion of the site. Two discontinued highways once served the site. A graded, 
gravel road extends from the site access road to the northern portion of the site. A network of 
hiking trails and dirt roads exist throughout the property and along the river.  

 

Adjacent Land Use 
 

The land use surrounding the Mukluk property is sparsely developed residential land to the 
east across the Shetucket River, to west beyond the undeveloped woodland, and to the south 
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along Pautipaug Hill Road. Other nearby land use includes seasonal cabins/recreational use 
immediately to the east, agricultural land, a golf course, undeveloped and wooded land, and 
the Shetucket River along the eastern and northern boundaries of the property. 

 

One property immediately adjacent to the site to the south is privately owned and, although 
not presently used as such, could someday be used for sand and gravel mining operations. 

 

Current Land Use and Zoning 
 

The Mukluk property is currently zoned as R-80 Rural Zone through most of the site, with an 
area of R-120 Natural Resource Protection Zone that encompasses the land along the 
Shetucket River from the southeast edge of the property to the northern and northwestern 
property boundaries. The proposed future uses such as passive recreation, excavation, 
recreational facilities, and forestry and conservation activities, are either permitted as of right 
or by special permit by the existing zoning regulations. The portion of the property located in 
Franklin is also zoned R-120. 

 

Site Access  
 

The site has been privately owned for over 50 years with no access to the public. With all 
former highways and bridges discontinued, access to the site is extremely limited. The 

highway that once traversed the site, 
connecting with the former Waldo Bridge and 
thereby providing access into Scotland, CT was 
discontinued in 1880. Access for any future 
intensive use would only be possible, at this 
time, via Pautipaug Road, a small local road 
that passes through a low-density residential 
area, and ending 600 feet south of the site. 
Without significant improvements, the current 
available access presents severe constraints to 
any future intensive use of this property. 
Additionally, there are many legal and 

environmental issues with regard to reactivating a discontinued highway. 
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Recreational Opportunities and Open Space 
Priorities 
 

The site, located primarily in the northwest corner of Sprague, has been used as a private 
skeet shooting and hunting preserve. The 
property is considered an integral part of the 
Quinebaug-Shetucket Heritage Corridor and the 
Last green Valley. Because of its location near 
Ayers Mountain Preserve and Mohegan State 
Forest, its network of existing trails through the 
wooded and marsh areas, and its direct, 
unspoiled, scenic frontage along the Shetucket 
River, the property offers many passive 
recreational opportunities, such as, but not 
limited to, hiking, biking, horseback riding, bird 
watching, fishing and boating.  

 

While the Conservation Commission recommends that the site remain as open space and be 
used for passive recreation, the Economic Development Commission has recommended the 
following three possible income generating future uses: gravel mining operations; wind 
power generation; and a pavilion to be used for corporate retreats.  
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Development Opportunities and Constraints 
 

 

Opportunities: 
 Projects that enhance the existing natural resource features of an area will serve to attract 
more visitors to the town, increase property values, and ensure compliance with state, 
regional and local conservation and development goals.  

In terms of slopes and soil conditions, the areas within the property that are not considered to 
be constrained are limited to the existing clubhouse and skeet range area in the southeastern 
portion of the property (not considering the limitations posed by the existing area of 
contamination briefly described below, that makes this area not currently suitable for any  

future use) as well as some small areas scattered throughout the central portion of the site.  

(Full page views of these maps may be found in the Appendix.) 
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Constraints: 
Approximately 3/4 of the property is considered to contain significant constraints to 
development, such as areas within the 100-Year Flood Zone, wetlands areas; and DEP 
identified Natural Diversity Areas, as shown on the maps below. Additionally, much of the 
property is underlain with coarse-grained stratified drift deposits, which are indicators of 
potential aquifers. 

 

Furthermore, any future demand for access to the site is limited by surrounding private 
property, steep slopes, the Shetucket River, and lack of any truly viable road system in close 
proximity. As stated earlier, the site lacks public water and sewer. Any intensive 
development would be served by on site, private wells and individual septic systems. 

 

The 17-acre area that includes the former skeet range and 
a nearby pond is heavily contaminated with lead. Gerry 
Stefon, vice chairman of Sprague’s Planning and Zoning 
Commission estimates that remediation efforts could cost 
over $4 million, which would impose a significant 
financial constraint on future use of this area. Although 
contaminated, and no public access permitted, this portion 
of land is still considered to be public land and it must 
therefore be remediated. According to Dave Stygar of the 
DEP, this contaminated area would not be included in the 
potential conservation easement area to be designated in 
exchange for a $500,000 grant offered by the DEP to off-set the purchase price paid by the 
Town of Sprague. The conditions of this grant include the provision that a conservation 
easement to be placed on the entire site (minus the contaminated area) restricting potential 
future uses to passive recreational and open space uses only. This exclusion would allow the 
town more time to procure sufficient funds for environmental remediation as only $240,000 
in federal grant money has been secured to off-set the cost of remediation thus far. 

 

Consistency with State, Local and Regional Plans of 
Conservation and Development 
 

State Plan: The property is located in a portion of Sprague identified as Rural, Conservation 
and Preservation areas on the 2004-2009 Connecticut Conservation and Development 
Policies Plan Locational Guide Map. 

 

Regional Plan: The property is identified as Existing and Proposed Recreational and Open 
Space Use with an area of Proposed Conservation Area along the river. In keeping with the 
goals and objectives with regard to natural resource protection and open space preservation 
identified in the 2007 Draft Regional Plan of Conservation and Development, development 
should be concentrated where the fewest natural resource limitations exist in order to 
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preserve the region’s natural resource base. Intensive development of the Mukluk property 
would not be consistent with this goal.  

 

Town Plan: The property is identified as Future Open Space with a Water Focus Area 
identified along the Shetucket River. In keeping with the Town’s natural resource protection 
and open space enhancement goals, development along waterways should be regulated to 
ensure the protection of groundwater and surface water resources. Future open space areas 
are areas thought to contribute positively to the Town’s open space network and resources as 
well as well as contribute to the overall economic well-being of the Town and quality of life 
for its residents. Furthermore, the 2007 Plan of Conservation and Development identifies 
goals and objectives that support actions to protect the prime features and pastoral 
characteristics of Sprague’s natural landscape.  

 

Summary 
 

While preservation of the Mukluk property as open space is consistent with state, regional 
and town future land use plans, other options for future development do exist in the 
southeastern portion of the property.  These include confining future development to the 17-
acre tract associated with the former Mukluk Skeet Club and/or possibly extending this 17-
acre tract to encompass the 30-acre southeastern corner of the property to potentially allow 
more intensive use with the intent of generating tax revenues for the town. It should be noted 
however that because the 17 acres that encompass the former skeet range are contaminated, 
no development for economic gain can take place until full and costly environmental 
remediation has been completed. Additionally, this consideration of additional acreage (in 
addition to the 17-acre tract) for potential development or any plans for future use other than 
passive recreation or preservation as open space, would result in the partial or total forfeit of 
the $500,000 DEP grant that has been offered to off-set the purchase price of the property. 
However, aside from these above considerations, the fact remains that the constraining site 
conditions such as steep slopes, wetland areas and flood zones, as well as the notable lack of 
site access and existing infrastructure, would considerably constrain any future intensive land 
use on this or any other portion of the property. 
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 A Watershed Perspective 
 

*This section will be completed and added as soon as it is available. 
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Appendix 
 
DEP - Inland Fisheries Division Policy Statement – Riparian Corridor Protection 
DEP - Inland Fisheries Division Position Statement – Utilization of 100 Foot Buffer Zones to 
Protect Riparian Areas in Connecticut 
DEP Inland Fisheries Division - Large Woody Debris Fact Sheet 
 
DEP - General Guidelines for Protecting Wildlife 
 
Planning Considerations Section Maps 
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General Guidelines for Protecting Wildlife 
Resources When Developing Trails 

 
Some properties may lend themselves to providing a variety of recreational opportunities 
(e.g., hiking, hunting, fishing, nature study and photography, horseback riding, mountain 
biking.)  Properly designed trails can provide excellent opportunities to increase public 
appreciation for wildlife and the ecological values of various habitats.  Trails should be 
designed to enhance the learning and aesthetic aspects of outdoor recreation while 
minimizing damage to the landscape.  They should be laid out to pass by or through the 
various cover types and other special features represented on the property while avoiding 
those areas prone to erosion or that contain plants or animals that may be impacted by human 
disturbance.  Uses that are generally considered “compatible” could impact sensitive 
resources depending on the location, timing and frequency of their occurrence.  For example, 
while regulated fishing is considered an accepted form of outdoor recreation, there could be 
impacts associated with it, such as streambank erosion at heavily used sites.  The overall 
level of disturbance to vegetation/habitat and wildlife can be significantly reduced by 
establishing one or two (will depend on property size and degree of importance to natural 
resources) multiple-use trails rather than several single/exclusive-use trails. 

 

Some guidelines to follow when developing a trail system include: 

 

• Narrow, passive-use recreation trails with natural substrate that would require minimal 
vegetation removal, maintain forest canopy closure, prohibit the use of motorized 
vehicles, and require dog owners to keep their dogs under control, are preferred to reduce 
environmental impacts and disturbance to wildlife. Abandoned roadways (e.g., 
farm/logging roads) should be incorporated into the trail system whenever possible and 
appropriate to minimize cutting activity/vegetation removal; 

• If a paved, multi-purpose trail is established, avoid the use of curbing.  If it is necessary, 
Cape Cod style curbing (curbing at 45 degree angle) is recommended; 

• Know the characteristics of the property and plan the layout so that the trail passes by or 
through a variety of habitat types; 

• Make the trail as exciting and safe as possible and follow a closed loop design.  Avoid 
long straight stretches of >100'; trails with curves and bends add an element of surprise 
and anticipation and appear more “natural”; 

• Traversing wetlands and steep slopes should be avoided whenever possible to minimize 
erosion and sedimentation problems; where wetlands must be crossed, a boardwalk 
system should be used;  

• The property boundaries and trail should be well marked.  It is best to provide a 
map/informational leaflet describing the wildlife values associated with the property 
(e.g., value of wetlands, various habitat types/stages of succession, habitat management 
practices) and guidelines for responsible trail use; 
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• Potential impacts of trails on private property owners should be identified. Where trails 
bisect private property, the access should be of adequate width and the trail well-marked 
to help avoid potential conflicts (e.g., trespass by trail users); 

• For more specific guidance on trail design and construction contact the Connecticut 
Forest & Park Association (860-346-2372 or www.ctwoodlands.org) or Appalachian 
Mountain Club (www.outdoors.org);  

• For an extensive literature review about the effects of different types of recreation 
activities on wildlife, visit web site www.Montanatws.org – 307 page document 
published in 1999 entitled, “Effects of recreation on Rocky Mountain wildlife: A review 
for Montana.” 

 
Prepared by the CT DEP Wildlife Division for the Partners In Stewardship Program (June 
2002) 
 
Questions? Contact CT DEP Wildlife Division at 860-295-9523 (Eastern CT) or 860-675-
8130 (Western CT) 
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About the Team 
 
 
 
The Eastern Connecticut Environmental Review Team (ERT) is a group of professionals in 
environmental fields drawn together from a variety of federal, state and regional agencies. 
Specialists on the Team include geologists, biologists, foresters, soil specialists, engineers 
and planners. The ERT operates with state funding under the supervision of the Eastern 
Connecticut Resource Conservation and Development (RC&D) Area — an 86 town region. 
 
The services of the Team are available as a public service at no cost to Connecticut towns. 
 
Purpose of the Team 
 
The Environmental Review Team is available to help towns and developers in the review of 
sites proposed for major land use activities. To date, the ERT has been involved in reviewing 
a wide range of projects including subdivisions, landfills, commercial and industrial 
developments, sand and gravel excavations, active adult, recreation/open space projects, 
watershed studies and resource inventories. 
 
Reviews are conducted in the interest of providing information and analysis that will assist 
towns and developers in environmentally sound decision-making. This is done through 
identifying the natural resource base of the project site and highlighting opportunities and 
limitations for the proposed land use. 
 
Requesting a Review 
 
Environmental reviews may be requested by the chief elected official of a municipality 
and/or the chairman of town commissions such as planning and zoning, conservation, inland 
wetlands, parks and recreation or economic development. Requests should be directed to the 
chairman of your local Conservation District and the ERT Coordinator. A request form 
should be completely filled out and should include the required materials. When this request 
is reviewed by the local Conservation District and approved by the ERT Subcommittee, the 
Team will undertake the review on a priority basis. 
 
For additional information and request forms regarding the Environmental Review Team 
please contact the ERT Coordinator: 860-345-3977, Eastern Connecticut RC&D Area, P.O. 
Box 70, Haddam, Connecticut 06438, e-mail: ctert@comcast.net 
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