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Appendix L 

Revised Assessment of Impacts of Remedial 
Alternatives on MESA State-Listed Species  

Introduction 

Overview 

This Appendix L presents a detailed assessment of the impacts of the sediment, floodplain, and 

treatment/disposition alternatives for the Rest of River (collectively referred to as the remedial alternatives) 

on state-listed animal and plant species and their associated habitats, as identified under the 

Massachusetts Endangered Species Act (MESA; M.G.L. c. 131A) and its implementing regulations (321 

CMR 10.00).  Under MESA, a particular species may be identified and listed as “Endangered” (in danger of 

extinction throughout all or a significant portion of its range or in danger of extirpation), “Threatened” (likely 

to become Endangered within the foreseeable future), or of “Special Concern” (a species which has 

suffered a decline that could threaten the species if allowed to continue unchecked, or that occurs in such 

small numbers or with such a restricted distribution or specialized habitat requirements that it could become 

Threatened within Massachusetts) (321 CMR 10.03(6)).  (These are collectively referred to as rare or state-

listed species herein.)  Such species are listed by the Natural Heritage and Endangered Species Program 

(NHESP), the program within the Massachusetts Division of Fisheries and Wildlife (MDFW) responsible for 

rare species inventory, research, and protection under MESA.  NHESP also develops maps of Priority 

Habitat (as provided in 321 CMR 10.12) for each of these species, as discussed below.  For each state-

listed species that has such mapped Priority Habitat within the Rest of River portion of the GE-

Pittsfield/Housatonic River Site, this Appendix presents an evaluation of whether and the extent to which 

each of the remedial alternatives would impact that Priority Habitat, would result in a “take” of that species 

under MESA (as defined below), and (if a take would occur) would adversely affect a significant portion of 

the local population(s) of that species.  This Appendix represents a revision and update of a previous 

assessment presented in Appendix B of GE’s March 2009 Response to EPA’s Interim Comments on CMS 

Report (Interim Response).  

The Rest of River is defined as that portion of the Housatonic River and its floodplain downstream of the 

confluence of the East and West Branches of the Housatonic River (the Confluence) to which releases of 

hazardous substances from the GE facility in Pittsfield, Massachusetts have migrated.  The approximate 

10-mile stretch of the Rest of River between the Confluence and Woods Pond Dam, known as the Primary 

Study Area (PSA), functions as a unique, largely unfragmented, contiguous riparian corridor containing 

diverse riverine, wetland, and forested habitats offering excellent conditions and relative seclusion for 

numerous state-listed rare species.  The next 19 miles, from Woods Pond Dam to Rising Pond Dam, 

contain various habitat types, including suitable habitats for some of the same, as well as other, state-listed 

species. 

Priority Habitat is defined by MESA regulations as the geographic extent of habitat area providing important 

functions for a state-listed species, based on recorded observations of the subject species (“occurrences”) 
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within the past 25 years (321 CMR 10.02).  NHESP delineations of Priority Habitat are required to use the 

“best scientific evidence available,” to examine individual occurrence records in the context of species 

listing status, and to apply the following criteria: the nature and/or significance of the occurrence as it relates 

to the conservation and protection of the species, including but not limited to, evidence of breeding, 

persistence, life stages present, number of individuals, extent of necessary supporting habitat, and 

proximity to other occurrences (321 CMR 10.12 (2)).  Species observations in close proximity, grouped into 

occurrences (also known as “element occurrences”), indicate the geographic location presumably inhabited 

by a population of that species.  NHESP, Listing Endangered Species in Massachusetts, 2008, pp. 4 and 9, 

http://www.mass.gov/dfwele/dfw/nhesp/species_info/pdf/listing_criteria.pdf.  For each state-listed species, 

NHESP prepares habitat mapping guidelines that identify the species’ important habitat features and 

describe the methodology by which its Priority Habitat area(s) are delineated (321 CMR 10.12(3).   

NHESP provided GE with species-specific Priority Habitat maps reflecting information in the NHESP 

database for the Housatonic River corridor downstream of the Confluence.  NHESP initially provided such 

maps in October 2008 for the Housatonic corridor between the Confluence and Woods Pond Dam 

(Reaches 5 and 6); and it provided updated maps in March 2010 both for that corridor and for the corridor 

between Woods Pond Dam and Rising Pond Dam (Reaches 7 and 8).  The applicable 2010 species-

specific Priority Habitat maps were used in the current evaluations, and are reproduced and discussed 

within each of the individual species assessment sections of this Appendix. 

The Rest of River area extends laterally in Reaches 5 and 6 to the 1 mg/kg PCB isopleth (approximately 

equivalent to the 10-year floodplain), encompassing the PSA, and in Reaches 7 and 8 is generally 

considered to include the 100-year floodplain.  The Priority Habitat maps provided by NHESP and used in 

this assessment include a broader lateral area associated with the Housatonic River corridor in that they 

depict, on a species-specific basis, additional contiguous mapped Priority Habitat to the east and west of 

the river and its immediate floodplain (i.e., beyond the confines of the PSA in Reaches 5 and 6 and beyond 

the 100-year floodplain in Reaches 7 and 8.)  The full scope of such mapped Priority Habitat has been 

considered in each of the species-specific assessments, as further presented below.  For purposes of this 

Appendix, “Reach 5” refers to the broader Housatonic River corridor between the Confluence and the 

headwaters of Woods Pond, “Reach 6” refers to that corridor at Woods Pond, “Reach 7” refers to that 

corridor between the Woods Pond Dam and the beginning of Rising Pond, and “Reach 8” refers to that 

corridor at Rising Pond – in all cases not limited laterally by the 1 mg/kg isopleth or any particular floodplain 

contour line. 

The Priority Habitat mapped by NHESP for all state-listed species collectively is shown on Figure 1 for 

Reaches 5 and 6 and Figure 2 for Reaches 7 and 8.1  As shown on those figures, virtually the entire PSA as 

well as extensive sections of the river and 100-year floodplain in Reaches 7 and 8 are located within the 

collective Priority Habitats in these stretches.  Collectively, 1014 acres of the PSA (approximately 96% of 

the PSA) and 1160 acres of the Reach 7/8 river and floodplain (approximately 33% of the total 100-year 

floodplain in that section of the Rest of River) fall within Priority Habitat.   

                                                 
1  These figures have been compiled from the species-specific Priority Habitat maps provided by NHESP to GE in 
March 2010.  As such, they differ somewhat from the NHESP’s overall Priority Habitat mapping in the MassGIS, which 
is based on NHESP’s last Atlas publication in 2008. 
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NHESP has mapped Priority Habitat for 49 species in the Housatonic River corridor between the 

Confluence and Rising Pond Dam.  Those species are listed in Table 1 (at the end of this Introduction), 

along with, for each species, the acreage of total Priority Habitat in Reaches 5 and 6, the acreage within the 

PSA, the acreage in Reaches 7 and 8, and the acreage within the 100-year floodplain in those reaches.  

Detailed assessments have been conducted for each of those species that could be impacted by any of the 

sediment, floodplain, or treatment/disposition alternatives – which amount to 35 species.2  The 

assessments presented in this Appendix only address species for which NHESP has mapped Priority 

Habitat within the Rest of River area.3 

MESA Requirements 

MESA and its regulations generally prohibit a “take” of a state-listed species.  Under the regulations, a  

“take” means, in reference to animals, “to harass, harm, pursue, hunt, shoot, hound, kill, capture, collect, 

process, disrupt the nesting, breeding, feeding, or migratory activity, or attempt to engage in any such 

conduct”; and in reference to plants, it means ”to collect, pick, kill, transplant, cut or process or attempt to 

engage or assist in any such conduct” (321 CMR 10.02).   

The MESA regulations also contain a provision (321 CMR 10.23) authorizing the Director of the MDFW to 

permit a take, at his or her discretion, if: (a) the project proponent has “adequately addressed alternatives to 

both temporary and permanent impacts to State-listed Species”; (b) “an insignificant portion of the local 

population would be impacted”; and (c) the project proponent “agrees to carry out a conservation and 

management plan that provides a long-term Net Benefit to the conservation of the State-listed Species.”  

However, as discussed in the text of this Revised CMS Report (Section 5.4), GE has concluded that this 

provision is not an applicable or relevant and appropriate requirement (ARAR) under the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA).  As result, this Appendix does not 

evaluate the potential application of this Net Benefit provision to the take of a given species under a 

remedial alternative. 

Nevertheless, the extent and severity of a take are also relevant to certain evaluation criteria used for 

assessing remedial alternatives – namely, the long- and short-term adverse impacts from implementing an 

alternative, as well as overall protection of the environment (see Section 2.1.1 of the Revised CMS Report).  

                                                 
2  The species listed in Table 1 that would not be affected by any remedial alternative are climbing fumitory (Adlumia 
fungosa), culver's-root (Veronicastrum virginicum), fen cuckoo flower (Cardamine pratensis var. palustris), 
fen sedge (Carex tetanica), ginseng (Panax quinquefolius), great blue lobelia (Lobelia siphilitica), handsome 
sedge (Carex formosa), hemlock parsley (Conioselinum chinense), long-styled sanicle (Sanicula odorata), 
Ogden's pondweed (Potamogeton ogdenii), pale green orchis (Platanthera flava var. herbiola), purple 
clematis (Clematis occidentalis), sedge wren (Cistothorus platensis), smooth rock-cress (Boechera 
laevigata), and straight-leaved pondweed (Potamogeton strictifolius).  They are not discussed further in this 
Appendix except for fen cuckoo flower, which is assessed further due to comments on that species made by NHESP in 
its review of the March 2009 MESA Assessments . 
3  It is recognized that compliance with MESA is not restricted to areas formally mapped as Priority Habitats, but also 
includes other areas, if any, where information on the occurrence of a state-listed species has been received by NHESP 
(321 CMR 10.13).  In addition to the species with mapped Priority Habitat, four additional state-listed species were 
observed by Woodlot Alternatives (2002), during its ecological surveys in 1998-2000, to be present in the PSA.  These 
species are listed at the bottom of Table 1.  However, since NHESP has not mapped Priority Habitat for these species 
within Reaches 5, 6, 7, or 8, assessments have not been conducted for those species.  We know of no other specific 
information on the occurrence of state-listed species in the Rest of River area.  
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Thus, to further the process of comparing the remedial alternatives, this Appendix includes a focused effort 

to evaluate whether, for each alternative that would take a state-listed species, the activities constituting the 

take would adversely impact a significant portion of the local population of that species.    

Description of Species and its Mapped Priority Habitat in the Housatonic River Corridor 

The evaluation of each state-listed species with mapped Priority Habitat begins with a description of the 

species and its life-cycle and habitat requirements.  This information was drawn from contemporary and 

accepted scientific literature and other sources (e.g., NHESP fact sheets).  This section is followed by a 

description of the species’ mapped Priority Habitat in Reaches 5 through 8, including the suitability of 

habitat conditions within the Priority Habitat for the species in question and the ways in which the species 

may use different habitats (e.g., riverine, forest, emergent wetlands) within that overall area.  This 

discussion is based on the NHESP Priority Habitat mapping, available information from the literature and 

previous studies, and additional field reconnaissance.  This section also discusses the extent of the local 

population or populations of the species in these reaches.  The bases for and factors considered in that 

discussion are described below.  

Assessment of Impacts of Remedial Alternatives  

For each state-listed species under evaluation, this Appendix evaluates the impacts of each of the individual 

sediment, floodplain, and treatment/disposition alternatives.  These evaluations include quantification of the 

impacts of each alternative on each species’ Priority Habitat within each river reach – including both 

impacts from remediation activities and impacts on non-target areas through the construction of access 

roads and/or staging areas.  In addition, the suitability of the affected habitat types within the Priority Habitat 

for the species has been considered, as well as the sensitivity of each species to various changes in habitat 

or other disruptions.  As discussed in Section 5.2 of the Revised CMS Report, GE has considered, and 

incorporated into these alternatives, measures to avoid or minimize adverse ecological impacts (e.g., 

revised bank stabilization techniques, revised locations of access roads and staging areas).  In addition, as 

discussed further below, the restoration measures for the various aquatic and floodplain habitats, as 

described in Section 5.3 of the Revised CMS Report, have been considered in these assessments to the 

extent relevant to the state-listed species in question.  

The evaluation of individual sediment and floodplain alternatives as separate, stand-alone actions does not 

provide a complete picture of the impacts of those alternatives.  During real-world implementation, the 

combination of a sediment and a floodplain alternative would have greater impacts than an individual 

alternative (even though access roads and staging areas would be coordinated).  Accordingly, for each 

species, quantitative assessments of impacts have been made for the combinations of sediment and 

floodplain alternatives assessed in the Revised CMS Report.  Apart from the combination of SED 2/FP 1 

(which would not involve any remedial construction activities), those combinations are SED 3/FP 3, SED 

5/FP 4, SED 6/FP 4, SED 8/FP 7, SED 9/FP 8, and SED 10/FP 9.  

Determination of Take 

The MESA regulatory definitions of take – which are different for animals and plants (as quoted above) – 

have been used with respect to the specific activities in each alternative to structure the analysis of whether 
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a take is likely to occur as a result of the activities that would be part of that alternative.  As an example, for 

the wood turtle, Table 2 lists the remediation-related activities in the wood turtle Priority Habitat and the 

categories of take that may result from those activities: 

Table 2.  Activities within Wood Turtle Habitat and Categories of “Take” 

Activity Categories of “Take” Likely 

Vegetation cutting Harass; Harm; Disrupt nesting, breeding, feeding, and migration  

Vegetation grubbing Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
possibly Kill (direct mortality)  

De-watering Harass; Harm; Disrupt nesting, breeding, feeding, and migration  

Floodplain soil excavation,  
removal, and backfilling 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
likely Kill (direct mortality)  

Riverbank excavation, backfill, 
and stabilization 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
likely Kill (direct mortality)  

River bottom excavation and 
backfill 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
likely Kill (direct mortality)  

River bottom and backwater thin-
layer capping 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
possibly Kill (direct mortality)  

Access road and staging area 
construction 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
possibly Kill (direct mortality)  

Stream crossing Harass; Harm; Disrupt nesting, breeding, feeding, and migration  

Truck and excavation equipment 
traffic 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
possibly Kill (direct mortality)  

Soil transport, deposition, and 
grading 

Harass; Harm; Disrupt nesting, breeding, feeding, and migration; 
possibly Kill (direct mortality)  

Human foot traffic Harass 

Landscaping/planting Harass 

 

In addition to an assessment of the physical activities involved in each remedial alternative, the 

determination of a “take” for each species has considered a number of other relevant factors, including: the 

extent of actually suitable habitat for the subject species that would be affected by the alternative; the timing 

of the remedial activities as they would relate to the life-cycle requirements of the subject species; and 

potential indirect effects of the alternative that could result in harm to the subject species (e.g., alteration of 

the hydrology of the area, elimination of vegetation or hardening of a riverbank essential to a life-cycle 

requirement, increased colonization of invasive species resulting in a deterioration of habitat suitability), to 

the extent relevant to the applicable definition of a take.   

Assessment of Impact to Local Populations 

For each species for which it was determined that a given alternative would cause a take, an evaluation 

was then conducted to determine whether the activities and indirect effects of these activities constituting a 

take would impact a significant portion of the local population.  As noted above, this evaluation was 
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performed to provide additional information on the extent and significance of the adverse ecological impacts 

of the alternative.  These assessments required consideration of a number of key factors, discussed below.  

Extent of Local Population.  The initial factor requiring consideration in this evaluation is the extent of the 

local population.  In the March 2009 MESA assessment, the local population of each species was 

considered to be that which is situated within the mapped Priority Habitat area(s) defined by NHESP for 

Reaches 5 and 6 (including any portions of that mapped habitat located outside the 1 mg/kg isopleth that 

marks the lateral boundary of the PSA).  In its review of that assessment, NHESP asserted (and EPA 

reiterated in its January 15, 2010 conditional approval letter for the 2009 Work Plan) that this constitutes an 

“overly narrow” definition of the local population in many cases.     

As part of the current assessment, the extent of the local population or populations of each subject species 

(including those identified by NHESP) was evaluated, considering the Priority Habitat mapping, available 

literature regarding the species’ documented movement, dispersal, and foraging characteristics, average 

home range, and typical degree of interconnectedness among proximate populations of that species, as 

well as site-specific habitat characteristics that might either connect or separate known occurrences and/or 

populations.  In general, in the absence of other site-specific or species-specific factors, since (as described 

above) Priority Habitat represents the geographic extent of habitat indicated by element occurrences of a 

species and specifically takes into account a species’ life-cycle needs, species-specific mapped Priority 

Habitat delineated by NHESP in a given stretch of river and floodplain is a reasonable approximation of the 

area used by or necessary to support a local population.  In many cases, that mapped Priority Habitat 

extends laterally well beyond the PSA and the Reach 7/8 floodplain, and the assessments in this Appendix 

have considered the full extent of those Priority Habitats.   

For most species with mapped Priority Habitat in Reaches 5 and/or 6, based on the location and extent of 

the Priority Habitat and the foraging and dispersal characteristics of the species, it appears that the 

longitudinal extent of the local population is also fairly represented by the mapped Priority Habitat area(s) in 

those reaches.  For example, for many such species, the Priority Habitat in that stretch is limited to a certain 

discrete area or areas with boundaries fully contained within that stretch, or there is no Priority Habitat for at 

least two miles downstream of Woods Pond Dam (thus indicating that the dam is a separation barrier 

limiting the extent of the local population); and, for animals, the individuals within that stretch would not be 

expected to traverse long distances to another Priority Habitat.  For such species, the downstream end of 

the mapped Priority Habitat in Reaches 5/6 marks the boundary of the local population.  In such cases, 

where there is additional mapped Priority Habitat for the species in Reaches 7 and/or 8, with a considerable 

separation distance from the upstream habitat(s), two local populations have been identified and evaluated 

– one upstream and one downstream of Woods Pond Dam.  Similarly, for species that have Priority Habitat 

only in the stretch downstream of Woods Pond Dam, it has generally been concluded that the extent of the 

local population is fairly represented by the mapped Priority Habitat area(s) between Woods Pond and 

Rising Pond Dams, unless there are specific circumstances indicating that the local population would 

extend beyond that mapped habitat or that there is more than one local population in that stretch.  On the 

other hand, if there are site-specific or species-specific considerations indicating that the local population 

may extend beyond the Priority Habitat in a given stretch, such as where contiguous Priority Habitat 

extends upstream of that stretch (e.g., for wood turtles) or where the species would be expected to traverse 
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long distances in foraging (e.g., for bald eagles), the local population has been defined to extend beyond 

the Priority Habitat in a given stretch.4     

Distribution of Species within Priority Habitat.  The assessment of the impact of a take on the local 

population(s) has considered, for each species, the potential distribution of the species within the mapped 

Priority Habitat.  NHESP asserted (and EPA again reiterated) that GE should not assume that a given 

species is equally distributed throughout the mapped Priority Habitat, since the actual distribution of a 

species may be clumped and habitat quality can vary considerably within the mapped Priority Habitat.  The 

assessments presented in this Appendix do not assume that the species is evenly distributed if there is a 

basis for further specification of the species’ distribution within the mapped Priority Habitat.  Rather, where 

the actual habitat in portions of the mapped Priority Habitat is not suitable for the species given its life-cycle 

characteristics, impacts on those habitat areas are considered to be of lesser or no significance to the local 

population despite NHESP’s inclusion of the area as Priority Habitat for that species.  For example, a plant 

or animal species that does not inhabit aquatic riverine habitat was assumed not to be present within the 

river, even if the river is within the applicable mapped Priority Habitat.  In addition, for those species for 

which GE has received additional information from NHESP regarding density within the mapped habitat 

(e.g., mustard white butterfly), such information has been used in the assessment for that species.  

Otherwise, since the actual distribution of a species (including potential clumping) within the mapped 

Priority Habitat is unknown, it has been assumed that the species could be present anywhere within the 

suitable habitat that falls within the Priority Habitat; and that assumption was used in assessing potential 

impacts on the local population. 

Magnitude of Impact.  In this Appendix (as in the 2009 MESA assessment), a number of quantitative and 

qualitative factors, including, but not limited to, the proportion of Priority Habitat affected under a remedial 

alternative, have been considered in evaluating whether activities constituting a take would impact a 

significant portion of the local population.  In its review of the 2009 MESA assessment, NHESP asserted 

that GE should not assume that an impact on greater than 20% of the acreage of the Priority Habitat for a 

given species would necessarily result in an impact to a significant portion of the local population of that 

species.  However, GE did not make such an automatic assumption in its prior assessment and has not 

done so in the current evaluations.  Rather, the percentage of impact on Priority Habitat has been used only 

as an initial guideline, considered together with the particular characteristics of the species, the suitability of 

various portions of the mapped Priority Habitat, and other relevant factors.  Each species-specific 

assessment reviews the qualitative as well as quantitative considerations underlying the findings regarding 

whether a particular alternative would impact a significant portion of the species’ local population. 

For example, for a plant species that does not normally inhabit riverine areas, even a large impact on the 

riverine portion of the mapped Priority Habitat has not been considered to affect a significant portion of the 

local population.  Conversely, an impact to a discrete set of vernal pools that constitute a small portion of 

the overall Priority Habitat of a species that inhabits such pools was considered significant if the vernal pool 

provides breeding habitat for the subject species.  In addition, for species that are likely to use the 

riverbank, stabilization of riverbank areas has been considered separately from the proportion of overall 

                                                 
4  NHESP has suggested that, notwithstanding its discrete Priority Habitat mapping, local populations of “many” of the 
subject listed species should be more broadly defined as encompassing the entire Housatonic River or river basin.  As 
discussed above, and based on the evaluations undertaken for this Appendix, this is inconsistent with the evidence 
respecting most of the state-listed species studied.   
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Priority Habitat impact.  For example, stabilization of more than 82,000 linear feet of riverbank habitat 

through the wood turtle Priority Habitat has been taken into account in evaluating the impact on the local 

wood turtle population even if the associated sediment remediation would affect a small percentage of the 

overall wood turtle Priority Habitat.  

Habitat Management/Restoration Actions.  Finally, in evaluating whether a given remedial alternative would 

impact a significant portion of the local population, consideration has been given to the habitat restoration 

components of the alternative, including those relating to state-listed species (as described in the 

restoration methods subsections of Section 5.3 of the Revised CMS Report).  Thus, to the extent that such 

measures would reduce or mitigate the impacts, they have been considered in these population impact 

assessments.  
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Table 1.  State-Listed Species with Priority Habitat in Reaches 5 Through 8 (Per 2010 NHESP Mapping) 

Common Name 
Animal (A) 
or Plant (P)

MESA 
Status*

Total Priority Habitat (Acres) 

Reaches 5 & 6 Reaches 7 & 8 

Total Priority 
Habitat PSA 

Total Priority 
Habitat 

100-Year 
Floodplain

American Bittern A E 501 249 120 116 

Arrow Clubtail A T 923 716 730 571 

Bald Eagle A E 187 136 0 0 

Black Maple P SC 58 55 0 0 

Bristly Buttercup P SC 30 30 0 0 

Brook Snaketail A SC 205 158 173 156 

Bur Oak P SC 454 250 24 19 

Climbing Fumitory P SC 0 0 1 0 

Common Moorhen A SC 427 297 10 9 

Creeper A SC 0 0 103 102 

Crooked-stem Aster P T 15 12 0 0 

Culver's-root P T 1 < 1 0 0 

Dion Skipper A T 0 0 103 92 

Dwarf Scouring-rush P SC 0 0 20 4 

Fen Cuckoo Flower P T 2 0 0 0 

Fen Sedge P SC 0 0 1 0 

Foxtail Sedge P T 137 66 0 0 

Frank's Lovegrass P SC 0 0 25 25 

Ginseng P SC 0 0 7 < 1 

Gray's Sedge P T 148 118 0 0 

Great Blue Lobelia P E 0 0 < 1 0 

Hairy Wild Rye P E 27 19 0 0 

Handsome Sedge P T 0 0 1 0 

Hemlock Parsley P SC 18 0 0 0 

Intermediate Spike-sedge P T 275 267 33 33 

Jefferson Salamander A SC 105 40 417 81 

Longnose Sucker A SC 0 0 109 105 

Long-styled Sanicle P T 34 0 123 7 

Mustard White A T 1636 899 0 0 

Narrow-leaved Spring Beauty P E 22 18 0 0 

Ogden's Pondweed P E 0 0 2 2 

Ostrich Fern Borer Moth A SC 196 176 169 149 

Pale Green Orchis P T 0 0 17 17 

Purple Clematis P SC 0 0 113 0 
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Common Name 
Animal (A) 
or Plant (P)

MESA 
Status*

Total Priority Habitat (Acres) 

Reaches 5 & 6 Reaches 7 & 8 

Total Priority 
Habitat PSA 

Total Priority 
Habitat 

100-Year 
Floodplain

Rapids Clubtail A T 208 166 0 0 

Riffle Snaketail A T 147 112 0 0 

Sedge Wren A E 0 0 8 8 

Skillet Clubtail A SC 0 0 265 161 

Smooth Rock-cress P T 0 0 1 0 

Spine-crowned Clubtail A E 351 252 0 0 

Straight-leaved Pondweed P E 21 0 0 0 

Stygian Shadowdragon A SC 0 0 650 469 

Triangle Floater A SC 20 19 96 96 

Tuckerman's Sedge P E 1 1 4 0 

Wapato P T 390 381 0 0 

Water Shrew A SC 41 39 0 0 

White Adder's-mouth P E 37 2 0 0 

Wood Turtle A SC 1375 744 984 462 

Zebra Clubtail A SC 912 707 690 531 
 

*  Listed per MESA (G.L. c. 131A) section 4 as Endangered (E), Threatened (T), or Species of Special Concern (SC) 

Note:  In addition to the species listed above, four additional state-listed rare species were observed by Woodlot 
Alternatives (2002) within the PSA during its ecological surveys.  Those species are northern harrier, sharp-shinned 
hawk, northern parula, and backpoll warbler.  However, NHESP has not mapped Priority Habitat for these species 
within Reaches 5, 6.,7, or 8, and hence assessments have not be conducted for these species. 
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A. Wood Turtle (Glyptemys insculpta) MESA Assessment 

A-1. Summary of Species Life Cycle and Habitat Requirements 

Wood turtles (Glyptemys insculpta) are found in both aquatic and terrestrial habitats.  The wood turtle is a 
Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008). 
While these turtles require clear, moving water, such as rivers, streams and creeks, they also utilize a variety 
of shallow wetlands, such as swamps, bogs, and seasonal pools.  Wood turtles use a wide variety of 
terrestrial habitats and generally prefer a mosaic of different community types located near the water.  Wood 
turtles require this wide range of habitats for food availability, thermoregulation, nesting and overwintering.  
They also use emergent logs or grassy, sandy, and muddy banks for basking.  

During the summer months, wood turtles feed in wet meadows, early successional fields, hayfields, and 
forests.  They are opportunistic omnivores, with a diet consisting of both plant and animal matter that is 
consumed on land and in the water.  Wood turtles spend the winter hibernating within the stream and 
generally stay fully submerged from November until temperatures increase in the spring (typically mid-March 
to April).  The species may spend the winter alone or in communal hibernacula with several wood turtles.  
Wood turtles utilize a variety of areas such as undercut banks, deep pools, in-stream woody debris piles and 
logjams, small beaver impoundments, abandoned muskrat burrows and even exposed river bottom for winter 
hibernacula.  Wood turtles have shown extreme fidelity to use of the same habitat features year after year, 
such as basking on the same downed log along the riverbank or hibernating in the same logjam (IPFW 2004). 

Wood turtles emerge from the stream in mid-March to April depending on seasonal temperatures and begin 
using the surrounding terrestrial habitat close to the water’s edge for feeding and basking.  Although the peak 
mating activity occurs in the spring and fall, wood turtles are known to mate opportunistically throughout their 
activity period.  Copulation usually takes place within the water and a female may mate with multiple males 
over the course of the active season.  Nesting usually takes place in open areas with sand and gravel 
substrate (e.g., riverine point bars, exposed river banks, and abandoned gravel pits) during the month of 
June, and females may travel long distances in search of proper nesting areas, to which they also show high 
site fidelity from year to year.  Male wood turtles may remain along the river and its banks during the summer. 
The hatchlings emerge from the eggs in August and September.   

Wood turtles are very long-lived (may live up to 100 years in age), and they reach sexual maturity very slowly.  
Wood turtles utilize long segments of a river during their annual life-cycle; reported stream home range 
lengths in this region range from 200-20,000 feet, while reported maximum distances traveled from the river 
range from 13-3,000 feet (Jones 2009).  Smaller home ranges tend to occur in landscapes where early-
successional/disturbed habitats are abundant.  Wood turtles are also capable of lengthy migrations of six 
miles or more; however, these unusually lengthy movements are often associated with individuals displaced 
during severe floods that are attempting to return to their familiar habitats (Sweeten 2008, Jones 2009).  
Mortality rates through direct burial in sediment during such flood events, as well as mammalian predation or 
road mortality during subsequent return journeys, are common (Jones 2009).   

A-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 database information received from the NHESP, Priority Habitat of the wood turtle 
occurs in Reaches 5, 7 and 8.  No Priority Habitat is mapped in Reach 6, likely due to the effects of the 
Woods Pond dam, although this area also appears to contain suitable habitat (i.e., extensive areas of shrub 
swamp, wet meadow and emergent marsh) that is frequently used by this species for foraging.   

Within Reach 5, the mapped Priority Habitat includes all of Reach 5A, Reach 5B, and the northern half of 
Reach 5C, as shown on Figure A-1 at the end of this section.  Woodlot (2002) documented a number of wood 
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turtle observations in the vicinity of the confluence of the East and West Branches of the Housatonic River 
(the Confluence); and more recently, the NHESP has conducted radio-telemetry surveys of wood turtle 
movements in the area, which demonstrated that wood turtles move regularly from the main of the Housatonic 
River in the area of the Confluence into the upstream tributaries.  In addition, while the NHESP Priority 
Habitat mapping provided to GE did not extend upstream of the Confluence, NHESP comments on an earlier 
version of this assessment noted that wood turtle are present further upstream along both the East and West 
Branches.  Field observations and inspection of aerial photographs indicate that suitable wood turtle habitats 
occur for approximately 1400 linear stream-feet up the East Branch to Pomeroy Avenue, and for 
approximately 4000 linear stream-feet up the West Branch to South Street.  Therefore, this assessment has 
taken into account such additional wood turtle habitat extending above the Confluence adjacent to the 
mapped Priority Habitat in Reach 5.    

The total mapped Priority Habitat area of the wood turtle between the Confluence and Woods Pond 
comprises roughly 1,375 acres, with 744 acres located in the PSA, and the additional contiguous wood turtle 
habitat area along the East and West Branches above the Confluence comprises approximately 73 acres, 
resulting in a total of 1,448 acres of mapped and equivalent habitat in and contiguous to Reach 5.  (For 
purposes of this assessment, including for purposes of quantifying the areal extent of habitat impacted by 
remedial activities relative to total wood turtle habitat, the term “Reach 5” is used to encompass both the 
mapped Priority Habitat between the Confluence and Woods Pond and the contiguous habitat along the East 
and West Branches upstream of the Confluence.)  

In Reaches 7 and 8, two areas of mapped wood turtle Priority Habitat, totaling approximately 984 acres, occur 
at the lower end of Reach 7 and in Reach 8, as shown on Figure A-2.  The first area extends from the 
Housatonic River’s confluence with Hop Brook to approximately 3 miles downstream.  The second area 
begins at the Glendale Dam and extends approximately 4 miles downstream, through the end of Reach 8 at 
Rising Pond Dam.  

Nearly all of the mapped Priority Habitat in Reach 5, as well as portions of the Reach 7 mapped Priority 
Habitat provide suitable river bottom and bank habitat for a variety of life-cycle requirements of the wood 
turtle, including breeding, feeding, dispersal, and particularly overwintering.  River conditions are 
predominantly low to mid-gradient meandering flow over sandy bottom, with occasional gravel and cobble 
substrate in Reach 5A and siltier and muck conditions in areas of slower current in Reaches 5B and 5C.  
Riverbanks have variable characteristics, but many consist of sand/silt/muck deposits with significant 
overhanging mature woody vegetation and associated high-quality habitat features for the wood turtle (e.g., 
undercut banks, in-river debris piles and logjams).  While the significant mature woody vegetation on the 
riverbanks tends to grade into more shrub and herbaceous cover south of New Lenox Road, both the river 
bottom and banks in this area continue to offer suitable habitat for a variety of life-cycle requirements of the 
wood turtle, particularly for overwintering and foraging.   

Floodplain habitats in Reach 5 vary from mature transitional floodplain forest with interspersed areas of shrub 
swamp and vernal pools in Reaches 5A and 5B to a broader outwash plain in Reach 5C, with diverse 
bordering wetland communities interspersed with open early-successional habitats and agricultural fields and 
numerous headwater streams flowing to the Housatonic from the adjacent highlands.  All of these areas 
include a high density of cover types, which provide important habitat for protective cover, thermoregulation, 
migration, foraging, and overwintering for wood turtles.  In fact, these conditions in Reach 5C extend south of 
the mapped Priority Habitat to the downstream limit of Reach 5C. 

Mapped Priority Habitats located in the southern portion of Reach 7 and in Reach 8 typically exhibit a much 
narrower floodplain with steep side slopes and forested uplands and developed areas.  However, one major 
section of broad floodplain consisting of wet meadow, shallow emergent marsh, and agricultural areas occurs 
within the mapped Priority Habitat at the confluence with Hop Brook near South Lee.  This mosaic of diverse 
wetland habitats also provides particularly suitable foraging, cover, and dispersal habitat for the wood turtle.   
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Based on review of the Priority Habitat mapping, the distances between distinct mapped areas, ecological 
characteristics of the intervening landscape, and documented home ranges or dispersal distances for this 
species, two local populations of wood turtle have been identified and assessed in these sections of the 
Housatonic River corridor – one occurring in (and, as discussed above, upstream of) Reach 5 and a separate 
local population in Reaches 7 and 8.  These two areas of mapped habitats are separated by approximately 8 
miles of riparian corridor, including Woods Pond Dam, Columbia Mill Dam, downtown Lee, and Interstate 90.  
In addition, significant portions of the landscapes directly adjacent to the river in Reaches 7 and 8 are well 
developed on both sides of the river north of Interstate 90, and along the northern/western side of the river 
south of Interstate 90.  These features significantly reduce landscape connectivity and likely prevent 
movement or dispersal of wood turtles between the upper and lower mapped Priority Habitat areas. The local 
population of wood turtles in Reach 5 consists of those present within the 1375 acres of mapped Priority 
Habitat in Reaches 5A, 5B, and 5C, plus the 73 acres of contiguous wood turtle habitat above the Confluence 
(a total of 1448 acres).  The local population of wood turtles in Reaches 7 and 8 consists of those present 
within the 984 acres of wood turtle Priority Habitat mapped in these reaches.  Because wood turtles tend to 
use a wide variety of habitats, the distribution of the wood turtles throughout each of these habitat areas has 
been assumed to be uniform.   

A-3. Impacts of Remedial Alternatives on Wood Turtle Habitat 

A-3-1.  Impacts to Wood Turtle Habitat from Individual Sediment and Floodplain Alternatives 

Table A-1 summarizes the areal extent of work within the wood turtle habitat in Reach 5 for all the remedial 
alternatives.  SED 1 involves no action, and SED 2 is limited to monitored natural recovery (MNR).  SED 3 
through SED 9 would result in impacts to mapped wood turtle habitat ranging from 121 to 196 acres, including 
impacts from in-river remediation and access roads and staging areas.  SED 10 would disturb a much smaller 
amount of riverine habitat (42 acres) compared to SED 3 through SED 9.  In addition to river bottom and 
backwater impacts, stabilization/remediation of riverbanks would also alter Priority Habitat in Reach 5.  SED 3 
through SED 9 would impact a total of approximately 82,700 linear feet of riverbank in mapped Priority Habitat 
(all of the riverbank habitat in Reaches 5A and 5B), and SED 10 would impact approximately 8,600 linear feet 
of riverbank with the Priority Habitat.   

Impacts from floodplain alternatives in Reach 5 are greatest in Reach 5A and generally decrease with 
distance from the Confluence.  FP 1 involves no action.  FP 2 and FP 9 would impact approximately 22 and 
25 acres of mapped wood turtle Priority Habitat, respectively.  These alternatives would not directly impact 
vernal pool habitat, which provides important foraging, hydration, and thermoregulation habitats for the wood 
turtle.  FP 3, FP 4, and FP 5 would impact approximately 65 to 96 acres of wood turtle habitat.  Impacts under 
these alternatives would occur primarily within mature floodplain/wetland forest, shrub habitats adjacent to 
backwater pond areas, and wet meadow/emergent marsh habitats, most of which directly border the river.  In 
addition, these alternatives would involve remediation of numerous vernal pool areas and require temporary 
river crossings at several locations.  FP 6 and FP 7 would impact more than 200 acres of wood turtle Priority 
Habitat.  Under these alternatives, soil removal and stabilization would occur over a substantial portion of the 
forested floodplain and would require construction of an extensive network of access roads and staging 
areas.  Extensive areas of deep and shallow marshes, shrub swamps, wet meadows, and numerous vernal 
pools would also be impacted under FP 6 and FP 7.  FP 8 would impact 128 acres of wood turtle Priority 
Habitat, less than FP 6 and FP 7, but still considerably more than FP 2 through FP 5 and FP 9.   
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Table A-1.  Impacts to Wood Turtle Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat2 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 

SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 41.4 -- 2.9 -- 44.3 52.0 22.3 2.2 -- 76.5 120.7 8% 

SED 4 45.4 29.6 26.0 -- 101.0 51.9 24.8 2.4 -- 79.2 180.2 12% 

SED 5 45.4 29.6 26.0 -- 101.0 51.9 24.8 4.1 -- 80.8 181.8 13% 

SED 6 47.5 33.8 33.1 -- 114.5 51.9 24.9 0.6 -- 77.4 191.9 13% 

SED 7 47.5 33.8 33.1 -- 114.5 51.9 24.8 0.6 -- 77.4 191.8 13% 

SED 8 47.8 35.7 35.4 -- 118.9 51.9 24.8 0.6 -- 77.4 196.3 14% 

SED 9 47.5 33.8 33.1 -- 114.4 21.1 9.8 0.1 -- 31.1 145.5 10% 

SED 10 20.8 -- -- -- 20.8 16.6 4.1 -- -- 20.7 41.6 3% 

Floodplain Alternatives 

FP 1 No Action 0 0% 

FP 2 9.1 0.8 0.4 -- 10.3 7.3 3.1 0.6 -- 11.0 21.3 2% 

FP 3 23.2 9.0 6.7 -- 38.9 15.4 7.7 2.8 -- 26.0 64.9 5% 

FP 4 39.8 15.9 10.5 -- 66.2 16.3 9.9 3.4 -- 29.6 95.8 7% 

FP 5 27.4 10.7 17.4 -- 55.5 10.9 7.7 2.9 -- 21.6 77.1 5% 

FP 6 82.1 54.3 35.7 -- 172.2 14.4 12.2 4.3 -- 31.0 203.1 14% 

FP 7 144.0 71.2 41.4 -- 256.6 14.5 10.8 4.2 -- 29.5 286.1 20% 

FP 8 51.1 22.3 21.3 -- 94.6 18.5 10.7 4.0 -- 33.2 127.8 9% 

FP 9 9.6 1.7 0.6 -- 11.9 8.1 3.2 1.4 -- 12.7 24.5 2% 

1. In addition to the impacts listed in this table, SED 3 through SED 9 would require 82,686 linear feet of riverbank 
stabilization/remediation within wood turtle Priority Habitat and SED 10 would require 8,559 linear feet of riverbank 
stabilization/remediation within wood turtle Priority Habitat. 

2. Includes 1,448 acres of wood turtle habitat in and contiguous to Reach 5, consisting of 1,374 acres Priority Habitat 
between the Confluence and the Woods Pond Dam and 73 acres of habitat upstream of the Confluence.   

 

The in-river sediment removal and backfill/capping activities, as well as the riverbank stabilization work, would 
adversely affect numerous habitat functions for the wood turtle.  As noted above, this species tends to spend 
the winter in a variety of areas, using muddy banks, stream bottoms, deep pools, in-stream woody debris 
piles, and abandoned muskrat burrows for winter hibernacula, and potentially using large sandy to gravelly 
riverine point bars as critical nesting habitat.  Accordingly, excavation and/or removal of these habitat features 
would have a severe adverse effect on the wood turtles’ habitat, particularly since this species tends to exhibit 
extreme site fidelity to such habitat features.  Further, because sandy stream bottoms are preferred by wood 
turtles, heavy armoring with stone would reduce the suitability of these areas for overwintering by wood 
turtles.  In addition, the performance of construction activities during the winter or during nesting season has a 
strong probability of causing direct mortality of any individuals in the area of work.  Moreover, given this 
species’ extreme site fidelity, removal of their hibernacula or nesting locations and alteration of access to and 
from the river could also result in direct mortality when individuals are forced to migrate across the landscape 
in search of new suitable hibernation areas.  
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Floodplain soil removal activities, as well as access road and staging area construction in the floodplain, 
would result in direct alteration of wood turtle habitat in the floodplain due to the removal of vegetative cover.  
Such clearing would also result in significant long-term fragmentation of the habitat area.  In addition, 
construction equipment such as truck traffic poses a direct mortality threat to wood turtles crossing access 
roads.  The open, exposed areas resulting from clearing for soil removal and/or access road/staging area 
construction  may attract females for nesting, with subsequent construction vehicles impacting the females 
and/or their deposited eggs, and would also likely result in substantially greater risk to the local population 
from predatory species such as raccoons and skunks.  These disturbances would also pose a high potential 
for colonization of invasive plant species, which would lead to deterioration in the habitat quality for the wood 
turtle.  

The Housatonic River upstream of Woods Pond, including Reach 5 and contiguous portions of the river’s East 
and West Branches, functions as a largely continuous corridor providing a unique secluded stretch of diverse 
riverine and wetland/floodplain habitats that offer excellent conditions for the wood turtle.  There are no 
comparable riverine/floodplain habitat conditions within the region that offer similar refuge for this species.  
The impacts of SED 3 through SED 9 and FP 3 through FP 8, as described above, would severely impair the 
capacity of this valuable river corridor to support wood turtle habitat functions. 

Table A-2 summarizes the impacts of the remedial alternatives within mapped wood turtle Priority Habitat in 
Reaches 7 and 8.  In those reaches, there would not be any remediation activities or associated access 
road/staging area impacts within wood turtle habitat under SED 1 through SED 4 or SED 10.  SED 5 would 
impact approximately 42 acres of wood turtle habitat within Rising Pond (i.e., Reach 8).  SED 6 through 
SED 9 would impact mapped wood turtle habitats in the Willow Mill Dam and Glendale Dam impoundments 
and in Rising Pond, with total impacts of approximately 53 acres.    

In Reach 7, none of the floodplain alternatives would impact the mapped Priority Habitat in Reaches 7 and 8 
except for FP 7, which would impact 21 acres of such habitat in the Reach 7 floodplain.  The impacts of FP 7 
within these areas would be similar to those described above for the Reach 5 floodplain.    

Table A-2.  Impacts to Wood Turtle Habitat by Remedial Alternative in Reaches 7 and 8 

Alternative 
Impacted Area (acres) - Remediation

Impacted Area (acres) - 
Staging/Access 

Grand 
Total 

(Acres) 

% of Total 
Priority 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 
SED 2 Monitored Natural Recovery 0.0 0% 
SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 
SED 5 -- -- -- -- 41.4 41.4 -- 0.3 0.3 41.7 4% 
SED 6 -- -- 7.7 1.5 41.4 50.7 1.7 0.3 2.0 52.6 5% 
SED 7 -- -- 7.8 1.5 41.5 50.9 1.7 0.3 2.0 52.8 5% 
SED 8 -- -- 7.7 1.5 41.4 50.7 1.7 0.3 2.0 52.6 5% 
SED 9 -- -- 7.7 1.5 41.4 50.7 1.6 0.3 1.9 52.5 5% 
SED 10 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0.0 0% 
FP 2 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 3 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 4 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 7 18.8 -- 18.8 2.6 -- 2.6 21.4 2% 
FP 8 -- -- 0.0 -- -- 0.0 0.0 0% 
FP 9 -- -- 0.0 -- -- 0.0 0.0 0% 
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A-3-2.  Impacts to Wood Turtle Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the wood turtle.  Those impacts are shown in Tables A-3 and A-4 (except for 
the combination of SED 2/FP 1, which does not involve any remedial construction activities).  Assessment of 
the impacts of these sediment and floodplain alternative combinations is particularly important for a species 
such as the wood turtle that inhabits both aquatic and terrestrial areas. 

In Reach 5, total impacts to Priority Habitat of the wood turtle would vary greatly among alternative 
combinations, ranging from approximately 61 acres (4% of the Priority Habitat) under SED 10/FP 9 to 
approximately 433 acres (32% of the Priority Habitat) under SED 8/FP 7. In addition, these combinations of 
alternatives, with the exception of SED 10/FP 9, would impact approximately 82,700 linear feet of riverbank 
habitat (all of the riverbank habitat in Reaches 5A and 5B).  Riverbank stabilization/remediation would be 
considerably reduced under SED 10/FP 9, which would involve approximately 8,600 linear feet of impacts. 

In Reaches 7 and 8, no impacts would occur under SED 3/FP 3 and SED 10/FP 9.  Impacts under the 
remaining combinations would range from approximately 42 acres (4% of the Priority Habitat) under 
SED 5/FP 4 to 74 acres (8% of the Priority Habitat) under SED 8/FP 7.   

Table A-3. Impacts to Wood Turtle Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access/ 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 64.6 9.0 9.6 -- 85.3 168.5 12% 
SED 5/FP 4 85.2 45.4 36.5 -- 85.3 252.4 17% 
SED 6/FP 4 87.3 49.7 43.6 -- 82.5 263.1 18% 
SED 8/FP 7 190.0 106.3 75.8 -- 60.6 432.7 30% 
SED 9/FP 8 98.6 56.1 54.4 -- 50.9 260.0 18% 

SED 10/FP 9 30.4 1.7 0.6 -- 28.3 61.1 4% 

*  Includes 1448 acres of wood turtle habitat in and contiguous to Reach 5, consisting of 
1374-acre Priority Habitat between the Confluence and the Woods Pond Dam and 73 
acres of habitat upstream of the Confluence.   

Note:  Riverbank stabilization/remediation would impact 82,686 linear feet of riverbank for 
all alternative combinations except for SED10/FP9, which would require 8,559 linear feet 
of riverbank stabilization/remediation within wood turtle Priority Habitat. 
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Table A-4. Impacts to Wood Turtle Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 7 and 8 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access/ 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 7 8 

SED 3/FP 3 -- -- 0.0 0.0 0% 
SED 5/FP 4 -- 41.4 0.3 41.7 4% 
SED 6/FP 4 9.2 41.4 2.0 52.6 5% 
SED 8/FP 7 28.0 41.4 4.6 74.0 8% 
SED 9/FP 8 9.2 41.4 1.9 52.5 5% 
SED 10/FP 9 -- -- 0.0 0.0 0% 

* Includes 984-acre Priority Habitat between Woods Pond Dam and Rising Pond Dam.   
 

A-3-4.  Impacts to Wood Turtle Habitat from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
wood turtle have also been evaluated (except for TD 1, the off-site disposal alternative).  These impacts are 
shown in Table A-5.  TD 2 would not impact wood turtle Priority Habitat.  TD 3 would impact wood turtle 
Priority Habitat in Reach 8 from the construction of an Upland Disposal Facility at the identified location west 
of the Rising Pond under the maximum volume scenario only.  The construction of a facility at this location 
under the maximum volume scenario would impact approximately 25 acres (3% of the Priority Habitat in 
Reaches 7 and 8) of wood turtle Priority Habitat in an area of forested upland.  No impacts to wood turtle 
Priority Habitat would occur under alternative TD 3 if the minimum volume option were constructed at the 
Rising Pond site or if an Upland Disposal Facility were constructed at the identified Woods Pond or Forest 
Street locations, as these areas are not within mapped Priority Habitat for this species. 

TD 4 and TD 5  would involve treatment of removed sediments and soils through chemical extraction or 
thermal desorption at a facility that would be located in an existing open field just south of New Lenox Road.  
Construction of this facility would impact approximately 6 acres of mapped wood turtle Priority Habitat in 
Reach 5B (less than 1% of the Priority Habitat in Reach 5).  This work would occur in wet meadow habitat 
which could be used by the wood turtle for foraging. 

Table A-5. Impacts to Wood Turtle Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location 
Extent of Impacts 

(acres)  

TD 2 

BWL - 07 None 
BWL - 09 None 

Woods Pond A None 
Woods Pond B None 

TD 3 

Woods Pond None 
Forest Street None 

Rising Pond (minimum 
volume scenario) 

None 

Rising Pond (maximum 
volume scenario) 

25 (Reach 8) 

TD 4 and TD 5 Off New Lenox Road 5.7 (Reach 5B) 
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A-4. Assessment of Take of Wood Turtle 

The attached tables – Table A-6 for the sediment alternatives, Table A-7 for the floodplain alternatives, 
Table A-8 for the selected combinations of sediment and floodplain alternatives, and Table A-9 for the 
treatment/disposition alternatives – identify, for each alternative (or combination): (a) whether a take would 
occur and the type of take; and (b) whether any take would be likely to impact a significant portion of the local 
population of this species.    

In considering these issues, several factors should be noted about wood turtle populations.  As noted by 
NHESP in its fact sheet on this species (NHESP 2007), wood turtle “hatchling and juvenile survival is very low 
and the time to sexual maturity is long.  These characteristics are compensated by adults living a long time 
and reproducing for many years.  Adult survivorship must be very high to sustain a viable population.  These 
characteristics make the wood turtle vulnerable to human disturbances.”  Research has demonstrated that 
even indirect human effects are a threat to wood turtle populations.  In a 20-year study in Connecticut there 
was a demonstrated decrease in wood turtle populations by increased recreational use of protected turtle 
habitat (Garber and Burger 1995).  Even within a protected park, secondary effects of human use were 
enough to adversely affect the wood turtle population.  Habitat modification, vehicular-based mortality, and 
increased predation from invasive species such as raccoons and skunks (whose populations increase with 
increasing human disturbance) are considered factors in the reduction of wood turtle populations.  Habitat 
fragmentation and modifications are considered primary threats to wood turtle populations.   

As shown in Table A-6, all of the sediment alternatives (except SED 1 and SED 2) would result in a take of 
the wood turtle in Reach 5.  As discussed above, the in-river sediment removal and capping/backfill activities, 
in conjunction with the riverbank stabilization work, would affect winter hibernation habitats and reduce 
access to and from the river.  Removal of dense shrub and wet meadow vegetation would reduce foraging 
opportunities, protective cover, and opportunities for thermoregulation for wood turtles.  Aside from habitat 
impacts, there is also a strong probability of direct mortality of individuals by heavy equipment use within 
critical habitats and truck trafficking along constructed access routes.  For example, males of the species 
typically remain along the river and its banks during the summer and would be particularly prone to direct 
mortality as well as impacts associated with habitat loss.   

SED 3 through SED 9 would impact a significant portion of the local wood turtle population upstream of 
Woods Pond.  These alternatives would impact 8 to 14% of available river bottom habitat and 82,700 linear 
feet of riverbank habitat in that area.  The resulting loss of critical habitat features such as communal 
hibernacula, breeding, nesting, and foraging areas, as well as the potential for direct mortality during 
construction activities or when individuals migrate across the landscape in search of new suitable hibernation 
area, would result in an impact on a significant portion of the local population.  Although SED 10 would result 
in a take of wood turtles in Reach 5, it is unlikely that this alternative would impact a significant portion of the 
local population because less than 3% of the river bottom habitat would be impacted and riverbank alteration 
would be reduced to approximately 8,600 linear feet and would focus on eroded outer cut-banks that typically 
are not ideal hibernation habitat for the wood turtle due to higher water velocities.  

In Reaches 7 and 8, there would be no impacts on wood turtle Priority Habitat under SED 1 through SED 4 
and SED 10.  However, SED 5 through SED 9 would result in a take by significantly reducing or eliminating 
the capacity of the affected areas to provide critical habitat functions for the wood turtle or through direct 
mortality of individuals during construction and truck traffic along constructed access routes.  Because these 
alternatives would impact 5% or less of the wood turtle Priority Habitat in Reaches 7 and 8, it is unlikely that 
they would impact a significant portion of the local population.    

As shown in Table A-7, all of the floodplain alternatives (except FP 1) would result in a take of the wood turtle 
in Reach 5 due to substantial alteration of wood turtle Priority Habitat through clearing, grubbing, soil 
excavation, backfilling, construction equipment access and operation, sediment stockpiling, and related 
activities.  Wood turtle functions adversely impacted under these floodplain alternatives would likely include 
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foraging, breeding, nesting, and thermoregulation.  In addition, the seasonal patterns of wood turtle 
movements across varied habitats and over considerable distances make avoidance of direct mortality to 
wood turtles during construction activities particularly difficult.  Exposed areas associated with construction 
areas may also attract females for nesting, with subsequent construction vehicles impacting either or both the 
females or the deposited eggs.  This work also poses a high potential for colonization of invasive plant 
species, which would lead to a deterioration in the habitat quality for the wood turtle.  

Due to the limited extent of impacts under FP 2 and FP 9 in Reach 5 (2% of the wood turtle habitat), these 
alternatives would not impact a significant portion of the local population.  Greater impacts would occur under 
FP 3, FP 4, FP 5 and FP 8 (approximately 5 to 7% of the wood turtle habitat upstream of Woods Pond).  This 
work would fragment the landscape, would impact critical foraging, nesting, breeding and thermoregulation 
habitats, and would likely result in direct mortality to individual wood turtles.  Given these impacts, together 
with the exceptional quality and diversity of the habitats that would be disturbed, as well as the central 
location of the disturbances through the core of the wood turtle Priority Habitat in Reach 5, it is likely that 
these alternatives would impact a significant portion of the local population.  FP 6 and FP 7 would impact a 
significant portion of the local wood turtle population due to their impact on an extensive and central portion of 
wood turtle Priority Habitat in Reach 5.  The impacts would occur over 14% and 21% of the wood turtle 
habitat in this segment of the floodplain, and include areas of diverse floodplain wetland communities, 
including forested wetlands, shrub and emergent wetlands, vernal pools, and backwater habitats. 

In Reaches 7 and 8, the only floodplain alternative that would result in a take of wood turtle is FP 7.  However, 
because this work is limited to only about 2% of the Priority Habitat, FP 7 would not impact a significant 
portion of the local population in those reaches.     

As shown in Table A-8, the combinations of sediment and floodplain alternatives would result in greater 
impacts to the wood turtle habitat in Reach 5 than the individual sediment and floodplain alternatives because 
all aspects of the wood turtle’s annual life cycle would be impacted.  Not only would riverine habitats (e.g., 
river bottom, riverbanks, and riverine point bars) used primarily during the fall and winter months be impacted, 
but critical areas of the adjacent floodplain (e.g., forested uplands and wetlands, shrub and emergent 
wetlands, and vernal pools) used throughout the spring and summer would also be lost.  In addition, under 
the combinations of alternatives, it would be more difficult to schedule timing of remediation activities to avoid 
direct mortality of individual wood turtles.  For example, in an effort to avoid or minimize direct mortality during 
remediation within the river and its banks, work might be scheduled during the wood turtle’s active season 
when they are more likely to be in the adjacent floodplain.  However, because wood turtles exhibit extreme 
site fidelity for overwintering sites, additional mortality is likely when turtles are forced to make late season 
movements in search of new suitable overwintering areas.  Mortality can result from exposure to the 
elements, predation from larger mammals (e.g., raccoons, coyotes), and car strikes when crossing roads.  

Therefore, all of these combinations of alternatives would result in a take of the wood turtle, and all of them 
except SED 10/FP 9 would impact a significant portion of the local population upstream of Woods Pond.  
Because habitat impacts in Reach 5 would be greatly reduced in extent under SED 10/FP 9 (affecting 4% of 
the total wood turtle habitat upstream of Woods Pond and a much smaller extent of the riverbank than the 
other combinations), and are not continuous throughout the Reach 5 corridor, it is unlikely that this 
combination would impact a significant portion of the local population.  In Reaches 7 and 8, all of the 
combinations of alternatives except SED 3/FP 3 and SED 10/FP 9 would result in a take of the wood turtle for 
similar reasons to those discussed above.  SED 8/FP 7, which would affect 8% of the Priority Habitat in those 
reaches, could potentially impact a significant portion of the local population in Reaches 7 and 8.  The 
remaining combinations of alternatives would impact 5% or less of that habitat and thus would be unlikely to 
affect a significant portion of the local population in Reaches 7 and 8.      

As shown in Table A-9, the treatment/disposition alternatives with impacts on mapped wood turtle Priority 
Habitat are TD 3 (only under the maximum volume configuration at the Rising Pond site), TD 4, and TD 5.  
For TD 3, the maximum volume configuration of an Upland Disposal Facility at the Rising Pond Site would 
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impact forested upland areas west of Rising Pond and would result in a take of wood turtles in those areas.  
However, these impact areas are relatively small and localized in relation to the 984 acres of overall wood 
turtle Priority Habitat in Reaches 7 and 8 (i.e., affecting less than 3% of that habitat), and therefore would not 
impact a significant portion of the local population.  (The minimum configuration at that site and the 
construction of a disposal facility at the Woods Pond and/or Forest Street sites would not impact wood turtle 
Priority Habitat.)  For TD 4 and TD 5, the construction of a treatment facility would affect Priority Habitat in 
Reach 5 in an existing field east of the Housatonic River and south of New Lenox Road.  These alternatives 
would result in a take, but would not impact a significant portion of the local population as they would affect 
only about 0.3% of the habitat upstream of Woods Pond.   

Although habitat restoration measures could include efforts to create potential hibernacula, using root wads or 
logs embedded in the river and riverbank at selected locations, such actions would not eliminate the takes.  
Nor would they change the above conclusions regarding the extent of population impacts.  This is because 
the long-term capacity of this habitat to support wood turtle overwintering would be compromised by the 
remediation activities.  In particular, the bank stabilization work would reduce the overall availability of 
surfaces conducive to future creation of hibernacula by wood turtles and, along with the reduction in adjacent 
forest cover, would severely reduce future inputs to the river of coarse woody debris, which provides 
important overwintering habitat structure for the wood turtle.  In fact, since the stabilized banks would be 
devoid of large trees, the inputs of course woody debris from those banks would be largely eliminated.    
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Table A-6. Assessment of Take of Wood Turtle under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No due to no action. NA 

SED 2 No due to monitored natural recovery only.  NA 

SED 3 
through 
SED 9 

Yes in Reach 5.  These alternatives would 
directly impact 44 to 119 acres of in-stream 
habitat and ~ 82,700 linear feet of riverbank 
within Priority Habitat.  Stream bottom 
sediments, muddy banks, riverine point 
bars, deep pools, in-stream woody debris 
jams, and abandoned muskrat burrows – all 
of which provide critical habitat functions 
including hibernation, foraging, basking, 
nesting, protective cover and 
thermoregulation – would be significantly 
reduced or lost all together.  Floodplain 
alterations for access road and staging 
area construction would result in direct 
mortality to individuals and significant long-
term fragmentation of the habitat area.   
 
No in Reaches 7 and 8 under SED 3 and 
SED 4, since these alternatives would not 
involve work in wood turtle Priority Habitat 
in those reaches.    
 
Yes in Reaches 7 and 8 under SED 5 
through SED 9.  These alternatives would 
impact from 42 to 53 acres of wood turtle 
Priority Habitat, significantly reducing or 
eliminating the capacity of these affected 
areas to provide critical habitat functions for 
the wood turtle and potentially causing 
direct mortality to some turtles.    

Yes in Reach 5.  The direct adverse 
effects on a substantial amount of wood 
turtle habitat (8 to 14% of the total habitat 
upstream of Woods Pond, plus over 
82,000 linear feet of riverbank impacts), 
including the loss of many critical habitat 
features as well as the likelihood of direct 
mortality, are sufficiently extensive to 
impact a significant portion of the local 
population.   
 
 
 
 
 
 
 
NA for SED 3 and SED 4 in Reach 7 and 
8, as no work would occur in wood turtle 
Priority Habitat. 
 
 
Unlikely for SED 5 through SED 9 in 
Reaches 7 and 8, as impact areas are 
relatively small and localized in relation to 
overall wood turtle habitat (less than 5% 
of total mapped Priority Habitat).   
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes in Reach 5.  This alternative would 
alter 42 acres of Priority Habitat (mainly in 
Reach 5A) through excavation of river 
sediments and construction of access 
roads and staging areas, and ~ 8,600 linear 
feet of riverbank habitats through bank 
stabilization.  These impacts would likely 
result in direct mortality to individuals and 
would significantly reduce or remove the 
capacity of these affected areas to provide 
critical habitat functions for the wood turtle 
as described above in SED 3 through 
SED 9.   
 
No in Reaches 7 and 8, since this 
alternative would not involve work in wood 
turtle Priority Habitat.   

Unlikely in Reach 5.  This alternative 
would impact only 3% of the wood turtle 
habitat upstream of Woods Pond (mainly 
in Reach 5A), and riverbank impacts 
would be greatly reduced in extent 
compared to SED 3 through SED 9.  
Moreover, the remediation of both river 
sediments and riverbanks would be not 
continuous, allowing some critical habitat 
features (e.g., communal turtle 
hibernacula) to remain in portions of 
Reach 5A (as well as in Reaches 5B and 
5C).  Accordingly, this alternative is 
unlikely to impact a significant portion of 
the local population in Reach 5. 
 
NA in Reaches 7 and 8. 
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Table A-7. Assessment of Take of Wood Turtle under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 and 
FP 9 

Yes in Reach 5.  FP 2 and FP 9 would 
involve clearing, grubbing, soil excavation, 
backfilling, construction equipment access 
and operation, sediment stockpiling, and 
related activities over approximately 21 and 
25 acres of wood turtle Priority Habitat, 
respectively.  These activities would cause 
a take through harassment; disruption 
and/or elimination of nesting, breeding, 
feeding, and migration functions; and likely 
direct mortality.   
 
No in Reaches 7 and 8 since these 
alternatives would not involve work in 
Priority Habitat in those reaches.   

No in Reach 5.  Impact areas are 
relatively small and localized in relation to 
overall wood turtle habitat upstream of 
Woods Pond (affecting ~ 2% of that 
habitat).  As such, these alternatives 
would not be expected to impact a 
significant portion of the local population.   
 
 
 
 
 
NA in Reaches 7 and 8 
 

FP 3, FP 4, 
FP 5 and 

FP 8 

Yes in Reach 5.  FP 3 through FP 5 and FP 
8 would involve clearing, grubbing, soil 
excavation, backfilling, construction 
equipment access and operation, sediment 
stockpiling, and related activities over 
approximately 65 to 128 acres of wood 
turtle Priority Habitat.  These activities 
would cause a take through harassment; 
disruption and/or elimination of nesting, 
breeding, feeding, and migration functions; 
and likely direct mortality.   
 
No in Reaches 7 and 8 since these 
alternatives would not involve work in 
Priority Habitat in those reaches.   

Likely in Reach 5.  While the total impact 
area would be limited to 5 to 7% of the 
wood turtle habitat upstream of Woods 
Pond, the exceptional quality and 
diversity of the habitats that would be 
disturbed, as well as the central location 
of the disturbances through the core of 
the wood turtle Priority Habitat along the 
Housatonic River upstream of Woods 
Pond, indicate that a significant portion of 
the local population would likely be 
affected by these alternatives.  
 
NA in Reaches 7 and 8. 
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 6 and 
FP 7 

Yes in Reach 5.  FP 6 and FP 7 would 
involve clearing, grubbing, soil excavation, 
backfilling, construction equipment access 
and operation, sediment stockpiling, and 
related activities over approximately 203 
and 286 acres, respectively, of wood turtle 
Priority Habitat, respectively.  These 
activities would cause a take through 
harassment; disruption and/or elimination of 
nesting, breeding, feeding, and migration 
functions; and likely direct mortality.  
 
No for Reaches 7 and 8 under FP 6.  There 
would be no remediation activities occurring 
in these reaches under this alternative.   
 
Yes for Reach 7 under FP 7.  This 
alternative would impact approximately 21 
acres of wood turtle habitat from 
remediation activities and access road and 
staging area construction.   

Yes in Reach 5.  The impacts would 
occur over 14% and 21% of the wood 
turtle Priority Habitat, and include areas of 
diverse floodplain wetland communities, 
including forested wetlands, shrub and 
emergent wetlands, vernal pools and 
other backwater habitats.  Due to the 
impacts on an extensive and central 
portion of wood turtle Priority Habitat, FP 
6 and FP 7 would impact a significant 
portion of the local wood turtle population.  
 
NA for FP 6 in Reach 7 and 8, as no work 
would occur in wood turtle Priority 
Habitat. 
 
 
No for FP 7 in Reach 7.  FP 7 would 
impact only about 2% of the wood turtle 
Priority Habitat in Reaches 7 and 8.   
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Table A-8. Assessment of Take of Wood Turtle under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 Yes in Reach 5.  As described above 
under SED 3 and FP 3 individually, the 
extensive excavation of river sediments, 
riverbank stabilization, and removal of 
vegetation and soils in the adjacent 
floodplain under this combination 
(affecting 168 acres and 82,700 linear 
feet of riverbanks within Priority Habitat) 
would result in a take due to habitat 
alterations and likely direct mortality.  
 
No in Reaches 7 and 8 since this 
combination would involve no work in 
Priority Habitat in those reaches.  

Yes in Reach 5.  This combination would 
adversely impact 12% of the total habitat 
upstream of Woods Pond plus over 
82,000 linear feet of riverbank within 
Priority Habitat.  These impacts would 
substantially reduce wood turtle habitat 
suitability.   
 
 
 
 
NA for Reaches 7 and 8. 

SED 5/FP 4 

SED 6/FP 4 

SED 8/FP 7  

SED 9/FP 8  

 

 

Yes in Reach 5.  As described above 
under the individual SED and FP 
components of these combinations, the 
extensive excavation of river sediments, 
riverbank stabilization, and removal of 
vegetation and soils in the adjacent 
floodplain under these combinations 
(affecting 252 to 433 acres and 82,700 
linear feet of riverbanks within Priority 
Habitat) would result in a take due to 
habitat alterations and likely direct 
mortality.    
 
Yes in Reaches 7 and 8.  These 
combinations would impact 42 to 74 acres 
of floodplain and in-stream wood turtle 
habitat, which would result in a take due 
to habitat alterations and potentially direct 
mortality. 

Yes in Reach 5.  These combinations 
would result in extensive impacts to wood 
turtle habitats (17% to 30% of the total 
habitat upstream of Woods Pond, plus 
riverbank impacts of over 82,000 linear 
feet in Priority Habitat) that would 
substantially reduce wood turtle habitat 
suitability.  
  
 
 
 
 
Unlikely for SED 5/FP 4, SED 6/ FP 4, 
and SED 9/FP 8 in Reaches 7 and 8, as 
impact areas are relatively small and 
localized in relation to overall wood turtle 
habitat (5% or less of the total Priority 
Habitat in Reaches 7 and 8). 
   
Possibly for SED 8/FP 7 in Reaches 7 
and 8.  This combination would affect 8% 
of the total Priority Habitat in Reaches 7 
and 8.   
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Alternative 
Combination 

Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10/FP 9 Yes for Reach 5.  As described above for 
SED 10 and FP 9 individually, while the 
excavation of river sediments, riverbank 
stabilization, and removal of vegetation 
and soils in the adjacent floodplain would 
be greatly reduced under this combination 
(affecting 28 acres and 8,600 linear feet 
of riverbanks within Priority Habitat), they 
would result in a take due to habitat 
alterations and potentially direct mortality. 
 
No in Reaches 7 and 8 since this 
combination would involve no work in 
Priority Habitat in those reaches. 

Unlikely in Reach 5.  This combination 
would impact 4% of the total wood turtle 
habitat upstream of Woods Pond, and 
riverbank impacts would be greatly 
reduced in extent.  Moreover, the 
remediation of river sediments and 
riverbanks would be not continuous.  
Accordingly, this combination is unlikely 
to impact a significant portion of the local 
population in Reach 5. 
 
NA in Reaches 7 and 8. 
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Table A-9. Assessment of Take of Wood Turtle under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2 No take due to no impacts NA 

TD 3 Yes if an Upland Disposal Facility is 
constructed at the Rising Pond site with 
the maximum operational footprint.  This 
configuration would involve construction of 
a landfill within forested upland habitats 
west of Rising Pond Dam and would 
impact approximately 25 acres of wood 
turtle Priority Habitat.  A take would occur 
through harassment and disruption of 
nesting, breeding, feeding, and migration, 
and potentially direct mortality. 
No under the minimum operational 
footprint at the Rising Pond site or under 
any configuration at the Woods Pond or 
Forest Street site, as these options would 
involve no impacts to Priority Habitat. 

No if an Upland Disposal Facility is 
constructed at the Rising Pond site with 
the maximum operational footprint.  The 
impact area would be relatively small and 
localized in relation to the 984 acres of 
overall wood turtle Priority Habitat in 
Reaches 7 and 8, affecting less than 3% 
of that habitat.   
 
 
NA under the minimum operational 
footprint at the Rising Pond site or under 
any configuration at the Woods Pond or 
Forest Street site. 

TD 4 and  
TD 5 

Yes.  TD 4 and TD 5 would involve 
construction of an approximately 6-acre 
treatment facility within wood turtle Priority 
Habitat.  A take would occur through 
harassment and disruption of nesting, 
breeding, feeding, and migration, and 
potentially direct mortality. 

No.  The impact area would be small and 
localized in relation to the 1,448 acres of 
wood turtle habitat upstream of Wood 
Pond, affecting only about 0.3% of that 
habitat.   
 

 

 

 



«

0 0.25 0.5
Miles

GENcms 430                                    Oct 2010

LOCATOR

SCALE

LEGEND

H:\GENcms\GIS\Projects\MESA_evaluation\Mesa_Evaluation_r5r6.mxd

Priority Habitat of 
Subject Species (2010)

1 mg/kg PCB Isopleth

Railroad tracks

Roads

Dams

Housatonic River

Wood Turtle
(special concern)

Wood Turtle
Figure A-1.
Priority Habitat of 

Reach
5A

Reach
5B

Reach
5C

Reach
6

H
ol

m
es

 R
d

Confluence

Woods Pond

October 
Mountain

State 
Forest

East 
Branch

West 
Branch

New Lenox Rd

Woods Pond Dam



«

GENcms 430                                    Oct 2010

LOCATOR

SCALE

LEGEND

H:\GENcms\GIS\Projects\MESA_evaluation\Mesa_Evaluation_r7r8.mxd

Priority Habitat of 
Subject Species (2010)

100-Year Floodplain

Railroad tracks

Roads

Reach Boundary

Housatonic River

Wood Turtle
(special concern)

Wood Turtle
Priority Habitat of 

0 0.5 1
Miles

Reach
7A

Reach
7B

Reach
7C

Reach
7D

Reach
7E

Reach
7H

Reach
7G Reach

7F

Reach
8

Reach
7D

Glendale
Impoundment

Willow Mill
Impoundment

Former Eagle Mill
Impoundment

Columbia Mill
Impoundment

Woods Pond

Rising Pond

Figure A-2.

R
t. 

7

Rt. 
10

2

Rt. 102

Goose
Pond Brook

I-90

Rising
Pond Dam



 

  October 2010 Q:\mw2007\Projects\60137031\800\Appendix L title pages.doc

B. Jefferson Salamander (Ambystoma jeffersonianum) 



Jefferson Salamander   
MESA Assessment  
 

 B-1 October 2010 

B. Jefferson Salamander (Ambystoma jeffersonianum) MESA 
Assessment 

B-1. Summary of Species Life Cycle and Habitat Requirements 

The Jefferson salamander is a Species of Special Concern under the Massachusetts Endangered Species 
Act (MESA) (NHESP 2008).  Jefferson salamanders are primarily terrestrial salamanders with a preference 
for well drained deciduous forests or mixed forests in proximity to small shallow vernal pools or fishless ponds 
surrounded by vegetation including red maple, alder, buttonbush, and dogwood.  Adults hide beneath leaf 
litter, loose soil, stones, and rotting logs, or in subterranean burrows typically excavated by small mammals 
(e.g., shrews).  Jefferson salamanders hibernate underground during the winter months, usually near 
breeding sites.  In March and April (sometimes as early as February), Jefferson salamanders begin to migrate 
to breeding ponds when the first early warm spring rains or other conditions of high humidity and above-
freezing temperatures trigger their migration.  The adults remain at these pools for only a few weeks before 
returning to their terrestrial habitats.  Vernal pools, or temporary ponds, are necessary for reproduction and 
are typically full of dead and decaying leaves that provide cover for developing larvae, and submerged woody 
shrubs or grasses which provide egg mass attachment sites.  Jefferson salamanders are extremely sensitive 
to aquatic predators, and therefore prefer wooded pools that are shaded and have a less diverse invertebrate 
and amphibian predator community (Faccio 2003, Rubbo et al. 2006).  Young larvae hatch from the egg 
masses and remain in the breeding pools 2 to 4 months until metamorphosis is complete and site and 
weather conditions are suitable for emigration from the pools.  By late August larvae have metamorphosed 
completely into air-breathing adults.  Emigration into adjacent forested upland and forested wetland habitats 
usually occurs in mid-July to August.   

Vernal pool breeding amphibians, including the Jefferson salamander, rely on the shade, deep litter, and 
woody debris in forested areas immediately surrounding the pools.  Such areas within 100 feet from a vernal 
pool’s edge, sometimes referred to as the vernal pool protection zone or envelope (see, e.g., Calhoun and 
Klemens 2002, Calhoun and deMaynadier 2004, deMaynadier and Houlahan 2008), protect the vernal pool 
amphibians, especially juveniles, from desiccation and predation, protect the water quality in the pools from 
runoff and sedimentation, and provide shade and litter for the pool ecosystem.  Beyond the first 100 feet from 
the vernal pool’s edge, a further area of critical terrestrial habitat (up to approximately 750 feet from the pool 
edge) is used by the amphibians that breed in the vernal pools for foraging, dispersing, and hibernating during 
the non-breeding season, and for migrating to the pools during the breeding season.  Studies of the Jefferson 
salamander have indicated that an area extending more than 500 feet from the pool would be needed to 
encompass 95% of the population (Faccio 2003).  Although forested habitats within 750 feet of vernal pools 
are used for a significant proportion of an amphibian’s annual life-cycle, Jefferson salamanders have been 
documented to migrate more than 2.5 times this distance across the landscape (documented movements of 
800 to 2000 feet and possibly up to 1 mile from breeding ponds).    

B-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the Jefferson salamander in Reach 5 is 
limited to an area in the southern section of Reach 5B and the northern portion of Reach 5C, just north of 
Yokun Brook, as shown on Figure B-1 at the end of this section.  This mapped habitat includes a cluster of 
five pools referred to as 46-VP-1 through 46-VP-5 (Woodlot 2002) (one of which, 46-VP-5, has been certified 
by NHESP) plus two additional NHESP-certified vernal pools located in forested habitat west of the railroad 
and outside of the PSA.  Habitats include both breeding and non-breeding cover types, including the vernal 
pools themselves and surrounding shrub and emergent marsh habitats and floodplain forest habitats.  The 
total Jefferson salamander Priority Habitat mapped by the NHESP within Reach 5 amounts to approximately 
105 acres.  Approximately 38% of this area (40 acres) lies within the PSA and consists of approximately 9 
acres of vernal pool habitat and 31 acres of non-breeding habitat for vernal pool breeding amphibians.  
According to the Ecological Characterization of the Housatonic River (Woodlot 2002), adult Jefferson 
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salamanders were trapped and identified within vernal pool 46-VP-5 during a 1998 survey.  The Woodlot 
report also identified Jefferson salamander egg masses in vernal pool 23A-VP-1 located in Reach 5A north of 
the WWTP.  However, this pool and adjacent landscape are not included in the Priority Habitat mapped by the 
NHESP. 

According to the 2010 NHESP database information, additional Priority Habitat for the Jefferson salamander 
occurs downstream of the PSA in the downstream portion of Reach 7, as shown on Figure B-2.  There are 
four separate mapped Priority Habitat areas located on both sides of the River in this reach, totaling 
approximately 417 acres, and these are associated with 11 NHESP-certified vernal pools.   

Based on the Priority Habitat mapping and the life-cycle characteristics of the Jefferson salamander, two local 
populations of Jefferson salamanders have been identified and evaluated in this assessment – one in 
Reach 5 and one in Reach 7.  The Priority Habitat areas in Reach 7 were considered to encompass a 
separate population from that in Reach 5, because those areas are separated from the Reach 5 Priority 
Habitat by more than eight miles, which far exceeds the migration capability of this species, and this 
intervening area contains numerous roads and substantial development which would further restrict 
movements by this species.    

As described above, the scientific literature demonstrates that areas of suitable habitat within 100 feet and 
between 100 and 750 feet of the vernal pool are particularly critical to this species.  Therefore, in addition to 
considering the extent of impacts of the remedial alternatives on these mapped Priority Habitats generally, we 
have specifically considered, for the Priority Habitat in Reach 5, the extent of adverse impacts on the vernal 
pools themselves and on the above-described 100-foot and 100-750 zones around the vernal pools within 
that habitat.  Management guidelines for habitat modification around vernal pools recognize that even small 
impacts to adjacent non-breeding habitats materially reduce the value of these habitats for the vernal pool 
ecosystem (Calhoun and Klemens 2002; Calhoun and deMaynadier 2004).  Thus, these guidelines 
recommend that impacts to non-breeding habitats within 100 feet of a vernal pool be avoided, and that 
impacts in critical terrestrial habitat from 100 to approximately 750 feet be substantially minimized (e.g., that, 
in such areas, a development project should maintain a minimum of 75% of the zone in unfragmented forest 
with undisturbed ground cover [Calhoun and Klemens 2002] and avoid clearing areas greater than one acre 
in size [Calhoun and deMaynadier 2004]).  Consideration has been given to the presence of habitats that are 
less suitable for the life cycle of this species (e.g., agricultural fields).    

B-3. Impacts of Remedial Alternatives on Jefferson Salamander Habitat 

B-3-1. Impacts to Jefferson Salamander Habitat from Individual Sediment and Floodplain Alternatives 

Table B-1 summarizes the areal extent of impacts within Jefferson salamander habitat for all alternatives 
within Reaches 5 and 6.  SED 1 through SED 3, and SED 10 involve no construction activities within 
Jefferson salamander habitat.  Although the mapping shows limited impacts (less than 0.6 acre) of SED 4 
through SED 9 on Priority Habitat, the remediation activities under these alternatives would take place within 
the river channel, riverbanks, and/or permanently flooded backwater areas, none of which provides Jefferson 
salamander habitat functions, and thus would not in fact impact likely Jefferson salamander habitat.  No 
additional impacts due to access road and staging areas would occur within Jefferson salamander habitat for 
the sediment alternatives.   

Figure B-3 shows the impacts of the floodplain alternatives on the Priority Habitat in Reach 5, the vernal pools 
within that habitat, the 100-foot zones around those pools, and the 100-750 foot zones around the vernal 
pools in the PSA and around the certified vernal pools outside the PSA.  FP 2 and FP 9 would not affect any 
of these vernal pools in this area and would affect only very small portions of the nearby habitat – 
approximately 0.1 and 0.2 acre, respectively, of the Priority Habitat and approximately 0.2 and 0.4 acre, 
respectively, of the 100-foot zones around the vernal pools in the PSA (including areas outside the mapped 
Priority Habitat).  Moreover, under FP 9, the additional impact beyond FP 2 would occur primarily within active 
agriculture fields to the north of 46-VP-2 that do not provide non-breeding habitat for salamanders.      
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FP 3 through FP 8 would involve soil removal within 3 to 8 acres of Priority Habitat in Reach 5.  The soil 
removal would directly impact amphibian breeding habitat in pools 46-VP-2 through 46-VP-5, affecting all or 
nearly all of pools 46-VP-4 and 46-VP-5 (Figure B-3).  In total, soil removal activities under FP 3 through FP 8 
would directly impact 13% to 24% of the vernal pool breeding habitat in Reach 5.  In addition, approximately 
1.5 to 2 acres of Priority Habitat would be adversely impacted by access roads and staging areas.  However, 
only about 0.5 acre is associated with a staging area that would be constructed within non-breeding habitats 
for Jefferson salamanders (i.e., forested habitat), and most of the remaining impacts are associated with 
access roads situated on existing farm paths, agricultural fields, and the railway, which are not suitable habitat 
for the Jefferson salamander.   

In addition to their impacts on the total mapped Priority Habitat of the Jefferson salamander in Reach 5, FP 3 
through FP 8 would generally impact greater percentages of the non-breeding habitat zones around the 
vernal pools in the PSA, particularly the 100-foot zones (see Figure B-3).  FP 3 and FP 4 would impact 14% 
to 15% of the 100-foot zones around the vernal pools in Reach 5 (46-VP-1 through 46-VP-5), and FP 5 
through FP 8 would impact 25% to 27% of those 100-foot zones.  (FP 3 and FP 4 would impact 6% to 7% of 
the 100 - 750 foot zone around those vernal pools, and FP 5 through FP 8 would impact 13% to 17% of that 
zone.)  For some of the individual pools, impacts to the critical non-breeding habitat zones, especially the 
100-foot zone, would be even greater.  For example, FP 3 and FP 4 would impact up to 32% of the habitat 
within 100 feet of pool 46-VP-3.  FP 5 through FP 8 would impact 54-56% of the habitat within 100 feet of 46-
VP-3 and more than 42-47% of the habitat within 100 feet of 46-VP-4.    

As previously mentioned, there are two NHESP-certified vernal pools located west of the railroad tracks and 
outside of Reach 5.  Although these pools would not be impacted under any alternative because they lie 
outside of Reach 5, non-breeding habitats adjacent to the pool located closest to the railroad tracks would be 
impacted.  Under FP 3 through FP 8, approximately 10% of the habitat within 100 feet and 5% (FP 4) to 13% 
(FP 6) of the habitat within 100-750 feet of this pool would be impacted by remediation or the access 
roads/staging area.  The certified vernal pool located further to the west within the mapped Priority Habitat is 
> 1000 feet from the area of impact under any alternative.  
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Table B-1. Impacts to Jefferson Salamander Priority Habitat by Remedial Alternative in Reaches 5 
and 6 

 

No impacts to Jefferson salamander Priority Habitat in Reach 7 would occur under any of the sediment 
alternatives or under any of the floodplain alternatives except for FP 7.  Under FP 7, approximately 4 acres of 
Jefferson salamander Priority Habitat in Reach 7 would be impacted, plus an additional 0.5 acre from 
construction of one staging area.  These impacts are limited to agricultural fields situated on a broad 
floodplain area where Konkapot Brook joins the Housatonic River, which are unlikely to constitute non-
breeding habitat for amphibians.   

B-3-2. Impacts to Jefferson Salamander Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the Jefferson salamander.  For the Priority Habitat in Reach 5, those impacts are shown in 
Table B-2 (except for the combination of SED 2/FP 1, which does not involve any remedial construction 
activities).  Total impacts to that Priority Habitat would vary among these combinations, ranging from 
approximately 0.2 acres (<1% of the Priority Habitat) under SED 10/FP 9 to approximately 10 acres (9.4% of 
the Priority Habitat) under SED 9/FP 8.  Again, however, the combinations involving FP 3 through FP 8 would 
impact greater percentages of the non-breeding habitat surrounding the vernal pools in Reach 5, particularly 
the 100-foot zones.  The impacts on these habitats from those combinations would be the same as those 
resulting from their floodplain components, as described in Section B-3-1 above. 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 

SED 1 No Action 0.0  

SED 2 Monitored Natural Recovery 0.0  

SED 3 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

SED 4 -- -- 0.3 -- 0.3 -- -- -- -- 0.0 0.3 <1% 

SED 5 -- -- 0.3 -- 0.3 -- -- -- -- 0.0 0.3 <1% 

SED 6 -- -- 0.4 -- 0.4 -- -- -- -- 0.0 0.4 <1% 

SED 7 -- -- 0.4 -- 0.4 -- -- -- -- 0.0 0.4 <1% 

SED 8 -- 0.2 0.4 -- 0.6 -- -- -- -- 0.0 0.6 <1% 

SED 9 -- -- 0.4 -- 0.4 -- -- -- -- 0.0 0.4 <1% 

SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

Floodplain Alternatives 

FP 1 No Action 0  

FP 2 -- -- 0.1 -- 0.1 -- -- 0.0 -- 0.0 0.1 <1% 

FP 3 -- -- 3.1 -- 3.1 -- 0.6 0.8 -- 1.4 4.5 4% 

FP 4 -- -- 3.0 -- 3.0 -- 0.6 0.9 -- 1.5 4.4 4% 

FP 5 -- -- 6.6 -- 6.6 -- 0.6 0.9 -- 1.5 8.1 8% 

FP 6 -- -- 7.4 -- 7.4 -- 0.6 0.8 -- 1.4 8.8 8% 

FP 7 -- 0.1 7.8 -- 7.8 -- 0.6 0.8 -- 1.4 9.2 9% 

FP 8 -- -- 7.6 -- 7.6 -- 0.6 1.4 -- 1.9 9.6 9% 

FP 9 -- -- 0.2 -- 0.2 -- -- 0.0 -- 0.0 0.2 <1% 
1.  No alternative would affect the riverbank within Jefferson salamander Priority Habitat. 
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Table B-2. Impacts to Jefferson Salamander Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- 3.1 -- 1.4 4.5 4% 
SED 5/FP 4 -- -- 3.3 -- 1.0 4.3 4% 
SED 6/FP 4 -- -- 3.3 -- 1.0 4.3 4% 
SED 8/FP 7 -- 0.3 8.1 -- 1.1 9.4 9% 
SED 9/FP 8 -- -- 8.0 -- 1.9 9.9 9% 
SED 10/FP 9 -- -- 0.2 -- 0.0 0.2 < 1% 

* Includes 105-acre Priority Habitat between the Confluence and Woods Pond.   

 
None of the combinations of alternatives would impact the Jefferson salamander Priority Habitat in Reach 7 
except for SED 8/FP 7, which would impact 4.5 acres of such habitat.  However, those impacts would occur in 
open agricultural areas that do not function as non-breeding habitat for Jefferson salamander. 

B-3-3 Impacts to Jefferson Salamander Habitat from Treatment/Disposition Alternatives  

There would be no impacts to Jefferson salamander Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped habitat for 
this species. 

B-4. Assessment of Take of Jefferson Salamander 

The attached tables – Table B-3 for the sediment alternatives, Table B-4 for the floodplain alternatives, and 
Table B-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of a local population of this species. 

As shown in Table B-3, none of the sediment alternatives would result in a take of the Jefferson salamander 
SED 1 through SED 3 and SED 10 would not involve any work within the Priority Habitat of the Jefferson 
salamander; and SED 4 through SED 8 would involve only minimal impacts within mapped Priority Habitat 
(0.3 to 0.6 acre), occurring within habitats unlikely to be utilized by this species (i.e., the river and permanently 
flooded backwater areas), with no access roads or staging areas within the mapped Jefferson salamander 
Priority Habitat.   

As shown in Table B-4, all floodplain alternatives except for FP 1 would involve some work within the 
Jefferson salamander Priority Habitat in Reach 5, and would result in a take.  Although FP 2 and FP 9 would 
affect only small portions of that habitat (0.1 to 0.2 acre of Priority Habitat and 0.2 to 0.4 acre of the 100-foot 
zones) around the Reach 5 vernal pools, the habitat alteration within the 100-foot zones would constitute a 
take.  In addition, due to close proximity of the soil removal areas to the vernal pools, the soil removal 
activities could result in direct mortality to adult or juvenile salamanders residing within forested habitats 
requiring remediation, particularly where those activities remove or destroy underground burrows, in which 
Jefferson salamanders spend a large proportion of their lives.  However, these two alternatives would not 
affect a significant portion of the local population in Reach 5.   

FP 3 through FP 8 would directly impact Jefferson salamander breeding habitats (i.e., vernal pools) within the 
Priority Habitat in Reach 5 and adjacent high-quality non-breeding habitats and would thus result in a take.  
Soil removal activities within the pools would remove the vegetated cover, woody debris, and surficial soils 
within the pools, along with any salamanders in the pools at the time of remediation.  Activities in the adjacent 
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non-breeding habitats would remove dense herbaceous vegetation, coarse woody debris and burrows of 
small mammals that provide foraging opportunities, protective cover, temperature and moisture regulation, 
and overwintering habitat for Jefferson salamanders.  In addition, salamanders using these forested non-
breeding habitats in all seasons are likely to suffer mortality from floodplain excavations, access roads, and/or 
the staging area within the Priority Habitat.  Thus, FP 3 through FP 8 would involve a take in Reach 5. 

Moreover, these alternatives would affect a significant portion of the Jefferson salamander population in 
Reach 5 due to their direct impact on several vernal pools within the Priority Habitat, as well as their impacts 
on the non-breeding habitat zones around the vernal pools, especially the 100-foot zones.  The soil removals, 
access roads, and staging area in these surrounding forested areas would not only remove the features of 
those non-breeding habitats on which the Jefferson salamanders depend, but would also fragment the 
landscape between the pools, as well as between the pools and adjacent non-breeding habitats, which would 
constrain subsequent colonization and recolonization of these vernal pools by Jefferson salamanders.   

The only alternative with impacts on the mapped Jefferson salamander Priority Habitat in Reach 7 is FP 7, but 
the effects of that alternative would be limited to existing agricultural fields and thus would not result in a take 
of this species.   

As shown in Table B-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would have some impacts on the Jefferson salamander Priority Habitat in Reach 5.  All 
of those combinations would result in a take of Jefferson salamanders for the same reasons given above for 
their floodplain components.  Similarly, as discussed above for their floodplain components, all of these 
combinations of alternatives except SED 10/FP 9 would affect a significant portion of the local population of 
Jefferson salamanders in Reach 5.  SED 10/FP 9 would not, since it would impact less than 1% of the total 
Priority Habitat in Reach 5 and less than 3% of the 100-foot zones around the vernal pools within the PSA in 
this area. 

The habitat restoration measures described in Section 5.3 of the main Revised CMS Report would include 
efforts to restore vernal pools and their surrounding non-breeding habitats.  However, for the reasons given in 
Section 5.3.7.4 of that report, the ability to restore vernal pools is limited and highly susceptible to failure, 
since it would require re-establishment of numerous critical pool characteristics – including the requisite 
hydrological regime, the pre-existing soil composition of the pool, and the composition and structure of native 
vegetation – each of which would be very difficult to reproduce and would be subject to numerous interfering 
variables.  Thus, it is highly unlikely that the full complement of characteristics that contribute the vernal pool 
functions would be re-established in all or some of the affected vernal pools in the Reach 5 Priority Habitat.  
As a result, the implementation of such restoration efforts would not change the above conclusions regarding 
impacts on a significant portion of the local Jefferson salamander population.   
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Table B-3. Assessment of Take of Jefferson Salamander Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No. MNR only.  NA 

SED 3 and 
SED 10 

No.  No work in mapped Jefferson 
salamander habitat. 

NA 

SED 4 
through  
SED 9 

 

No.  Excavation of sediment or thin-layer 
capping is limited to small areas (0.3 to 0.6 
acre) of river or permanently flooded 
backwaters.  Impacts would occur only within 
the river and permanently flooded backwater 
areas, not within any vernal pools or 
surrounding non-breeding habitats.  In 
addition, these alternatives would not involve 
construction of access roads or staging areas 
within the mapped Jefferson salamander 
habitat.   

NA 
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Table B-4. Assessment of Take of Jefferson Salamander Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 and  
FP 9 

Yes in Reach 5.  FP 2 and FP 9 would impact 
approximately 0.1 and 0.2 acre, respectively, 
of Priority Habitat and 0.2 and 0.4 acre of the 
100-foot zones around vernal pools in 
Reach 5.  The habitat alteration within these 
100-foot zones would constitute a take.  In 
addition, due to close proximity of soil 
removal work to breeding ponds, soil removal 
activities could result in direct mortality to 
adult or juvenile salamanders residing within 
forested habitats requiring remediation.   
No in Reach 7.  These alternatives would 
have no impacts on Priority Habitat in 
Reach 7.   

No in Reach 5.  FP 2 and FP 9 would have no 
impacts on vernal pool breeding habitats, and 
impacts to non-breeding habitats are limited 
to areas of 0.2 acre or less, accounting for 
less than 1% of the Priority Habitat and less 
than 3% of the 100-foot zones around the 
vernal pools within the PSA in this area.  
These impacts include an access road within 
100 feet of pool 46-VP-2, but outside of the 
Priority Habitat.  No other access roads or 
staging areas within mapped Priority Habitat 
are needed, maintaining in general the 
unfragmented nature of the landscape.  
NA in Reach 7.  

FP 3 through  
FP 8 

Yes in Reach 5.  These alternatives would 
involve clearing, grubbing, and soil removal 
within vernal pools and surrounding non-
breeding habitats. Work in the vernal pools 
would disrupt breeding activities of the 
salamanders within the pools, as well as 
removing organic components used by 
developing larvae and could adversely affect 
the hydroperiod of these pools.  Activities in 
adjacent non-breeding habitats would 
severely reduce the functions associated with 
those habitats, including foraging, 
overwintering and migration, and has a high 
probability of direct mortality to juvenile and 
adult salamanders in those habitats.   
No in Reach 7.  These alternatives would 
have no impact on Priority Habitat in Reach 7, 
except for FP 7.  Impacts associated with FP 
7 would occur within agricultural fields and 
would therefore not result in a take of 
Jefferson salamander.   

Yes in Reach 5.  These alternatives would 
directly impact 4 of the vernal pools within the 
Priority Habitat, which support Jefferson 
salamander breeding, and would remove 
significant portions of critical non-breeding 
habitats adjacent to these pools, including 
14% to 27% of the 100-foot zones around the 
pools in the PSA.  Work in breeding habitats 
would not only disrupt breeding activities, but 
also remove organic components including 
leaf litter and woody debris used by 
developing larvae, and could adversely affect 
the hydroperiod of these pools.  Activities in 
adjacent non-breeding habitat would remove 
features that provide foraging opportunities, 
protective cover, temperature and moisture 
regulation, and overwintering habitat, and 
could act as barriers to migration between 
breeding and overwintering habitats. 
NA in Reach 7.  
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Table B-5. Assessment of Take of Jefferson Salamander Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination 

Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  For same reasons listed in 
Table B-4 for alternatives FP 3 through FP 8.  
No in Reach 7.  For same reasons listed in 
Table B-4 for alternatives FP 3 through FP 8 

Yes in Reach 5.  For same reasons listed 
in Table B-4 for alternatives FP 3 through 
FP 8.  
NA in Reach 7.  

SED 10/FP 9 Yes.  Although excavations associated with 
sediment alternatives would occur within the 
river or permanently flooded backwater areas 
and would not impact Jefferson salamander 
breeding or non-breeding habitats, activities in 
the floodplain, while limited, are in close 
proximity to vernal pools and thus would 
result in a take due to habitat alteration and 
potentially direct mortality.   
No impact in Reach 7. 

No in Reach 5.  For same reasons listed 
in Table B-4 for FP 2 and FP 9.  
NA in Reach 7. 

 

 

 



«

0 0.25 0.5
Miles

GENcms 430                                    Oct 2010

LOCATOR

SCALE

LEGEND

H:\GENcms\GIS\Projects\MESA_evaluation\Mesa_Evaluation_r5r6.mxd

Priority Habitat of 
Subject Species (2010)

1 mg/kg PCB Isopleth

Railroad tracks

Roads

Dams

Housatonic River

Jefferson Salamander
(special concern)

Jefferson Salamander
Figure B-1.
Priority Habitat of 

Reach
5A

Reach
5B

Reach
5C

Reach
6

H
ol

m
es

 R
d

Confluence

Woods Pond

October 
Mountain

State 
Forest

East 
Branch

West 
Branch

New Lenox Rd

Woods Pond Dam



«

GENcms 430                                    Oct 2010

LOCATOR

SCALE

LEGEND

H:\GENcms\GIS\Projects\MESA_evaluation\Mesa_Evaluation_r7r8.mxd

Priority Habitat of 
Subject Species (2010)

100-Year Floodplain

Railroad tracks

Roads

Reach Boundary

Housatonic River

Jefferson Salamander
(special concern)

Jefferson Salamander
Priority Habitat of 

0 0.5 1
Miles

Reach
7A

Reach
7B

Reach
7C

Reach
7D

Reach
7E

Reach
7H

Reach
7G Reach

7F

Reach
8

Reach
7D

Glendale
Impoundment

Willow Mill
Impoundment

Former Eagle Mill
Impoundment

Columbia Mill
Impoundment

Woods Pond

Rising Pond

Figure B-2.

R
t. 

7

Rt. 
10

2

Rt. 102

Goose
Pond Brook

I-90

Rising
Pond Dam



46-VP-2

46-VP-3

46-VP-1

46-VP-5
46-VP-4

CONFLUENCE

WOODS POND

46-VP-2

46-VP-3

46-VP-1

46-VP-5
46-VP-4

Figure Number:

Sheet Number:
1

B-3Ê0 1,000 2,000500
Feet

Approx. Scale Date: Project Number:
1:12,000

FLOODPLAIN REMEDIATION EXTENTS AND
NHESP MAPPED HABITAT BOUNDARIES FOR

06/10

Jefferson Salamander 
(Ambystoma jeffersonianum)

FP9FP8

FP6 FP7

FP4 FP5

FP2 FP3

2 Technology Park Drive
Westford, MA 01886
Phone: (978) 589-3000
Web: www.ensr.aecom.com

Legend
PSA
Priority Habitat
0-100 Foot Buffer
100-750 Foot Buffer 
(Vernal Pools in PSA)
100-750 Foot Buffer 
(Vernal Pools Outside PSA)
Vernal Pools

kj
NHESP Certified Vernal 
Pools (2010)
Floodplain Remediation
Staging Areas
Access Roads



 

  October 2010 Q:\mw2007\Projects\60137031\800\Appendix L title pages.doc

C. American Bittern (Botaurus lentiginosus) 



American Bittern 
MESA Assessment  

 C-1  October 2010  

C.  American Bittern (Botaurus lentiginosus) MESA 
Assessment  

C-1.  Summary of Species Life Cycle and Habitat Requirements 

The American bittern (Botaurus lentiginosus) inhabits freshwater and brackish wetlands, including marshes, 
meadows, bogs, and fens, where it dwells in emergent vegetation such as cattails, sedges, and rushes. The 
American bittern is an Endangered Species under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008). The bittern will occasionally utilize upland grasslands for foraging and nesting.  Motionless 
American bitterns greatly resemble marsh vegetation or debris and the bittern relies on this camouflage to 
escape the notice of predators and to catch its prey.  Preferred foods include frogs, small snakes and eels, 
salamanders, crayfish, fish, and occasionally mice and grasshoppers caught on visits to wet meadows and 
grasslands.  

The American bittern migrates from its winter habitat in the southern United States and arrives in 
Massachusetts in April.  Courtship behavior begins with males stalking females, displaying their white plumes 
and calling in loud, guttural “pumps.”  By the end of May, the calls have stopped and the female builds a nest 
of reeds and grasses on the ground in dense vegetation.  Bitterns prefer expansive areas of contiguous 
wetlands.  Males and females appear to have differing home range sizes.  Average home ranges of 832 acres 
for females and 1035 acres for males were reported by Brininger (1996), and Azure (1998) reported average 
home range size for males to be 314 acres.  However, the average core area for male American bitterns 
based on radio telemetry was reported to be 62 acres (Azure 1998; core area for this study was defined as 
the area of the home range the individual could be located within 50% of the time). Bitterns prefer wet 
meadows for nesting sites, but are known to construct platforms of vegetation a foot above water or nest in 
uplands adjacent to wetlands.  They also occasionally nest in upland fields adjacent to water.  American 
bitterns have shown relatively high site fidelity (Azure 1998).  A clutch will generally have 4 to 5 eggs and will 
hatch within 24 to 29 days.  The chicks become fledglings after 14 days and by the end of the summer, 
juvenile bitterns begin to wander away from the nest.  There is only one clutch per year and the female will 
continue to tend to her young throughout the summer.  Males are territorial and will remain in the vicinity of 
the nest site.  Migration to habitat in the southern U.S. is during October and November, and by December, 
most bitterns have left Massachusetts.   

C-2.  Species’ Mapped Priority Habitat from the Confluence to Reach 8  

According to 2010 NHESP database information, Priority Habitat for the American bittern occurs in and 
contiguous to the PSA in Reaches 5A, 5B and 5C, as shown on Figure C-1, and also in Reaches 7D and 7F 
downstream of the PSA, as shown on Figure C-2.  

In Reach 5A, three distinct habitat areas have been mapped (see Figure C-1).  One area is located 
downstream of the Confluence on the west side of the River.  A larger habitat area is located to the west of 
the River along the north side of Moorewood Lake just west of the PSA and the railroad bed.  The largest of 
the three habitat areas within Reach 5A is located to the east of the River and Holmes Road, extending along 
the river corridor to the south and continuing to the lower fifth of Reach 5A.  Priority Habitat for this species 
covers the lower half of Reach 5B from New Lenox Road, south to the beginning of Reach 5C.  In Reach 5C, 
two habitat areas have been mapped for the species, one to the west of the River in the upper third of 
Reach 5C and the second located approximately 0.5 miles downstream and approximately 0.5 miles north of 
Woods Pond.  No mapped habitat for this species occurs in Reach 6.  The areal extent of the habitat includes 
the main stem of the Housatonic River and various habitats within and adjacent to the floodplain of the PSA 
(including floodplain forest, shrub and emergent marsh habitats, vernal pools, upland forest, and wet meadow 
habitats).  The total Priority Habitat area of the American bittern in Reach 5 is approximately 501 acres, of 
which 249 acres are within the PSA.  The discrete mapped habitat areas range in size from approximately 2 
acres to approximately 206 acres.   
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For comparison, the NHESP mapping provided in 2008 showed a larger extent of American bittern Priority 
Habitat in Reach 5, encompassing a total of 1,545 acres, of which 796 acres were within the PSA (see 
Figure C-3).  The 2008 mapped Priority Habitat included, for example, extensive areas of emergent wetlands 
with intervening deep marshes, backwaters, and shrub wetlands south of New Lenox Road (Reaches 5B 
and 5C) that are no longer mapped as Priority Habitat, but are juxtaposed between 2010 mapped Priority 
Habitat areas in Reach 5.  These intervening wetland and marsh areas are likely used for foraging by the 
bittern, and also serve to buffer the core mapped Priority Habitat areas.  Because such intervening wetland 
and marsh areas contribute materially to the overall quality of the PSA as American bittern habitat, remedial 
activities in these proximate areas have been qualitatively considered in this assessment in evaluating 
potential impacts to American bittern habitat and the local population of that species.   

Two smaller Priority Habitat areas are mapped in the central portion of Reach 7, downstream of Woods Pond 
(see Figure C-2).  One area is located within Reach 7D, to the southeast of the River; the area is west of 
Tyringham Road and east of Fernside Road.  The second habitat area is located east of South Street and 
south of the railroad bed in Reach 7F.  The mapped Priority Habitat for the American bittern within Reach 7 
totals 120 acres.      

Based on the Priority Habitat mapping and the life-cycle characteristics of the American bittern, two distinct 
local populations of American bitterns have been identified and evaluated in this assessment.  One population 
of American bitterns was determined to be represented by the mapped Priority Habitat in Reach 5, while the 
mapped habitat in Reach 7 has been considered to represent a separate and distinct local population.  The 
distance between the southernmost Priority Habitat area within Reach 5 and the northernmost mapped 
habitat area in Reach 7 is approximately seven miles, encompassing at least 1,500 acres of Housatonic River 
corridor and floodplain. There are both ecological (habitat) and cultural conditions (e.g., roadways/bridges, 
developed areas) through this separation zone that likely function to separate these discrete Priority Habitat 
areas.  Although this species is capable of flight, the home ranges reported in the literature (as described 
above) are smaller than the distance between these discrete mapped Priority Habitat areas.  Because of the 
distance between the two discrete areas of mapped Priority Habitats and the relatively high site fidelity of this 
species, two different local populations of American bittern have been identified for assessment in this section 
of the Housatonic River. 

The collective assemblage of the habitat types included in the mapped Priority Habitat areas for the American 
bittern provides conditions suitable for various life-cycle functions of this species, including courtship, nesting, 
resting, cover, and foraging.  The diversity and complex juxtaposition of the varied habitats in Reaches 5A, 
5B, and 5C are expected to result in a broad distribution of the American bittern throughout the mapped 
Priority Habitat for these various functions; there are no specific habitat cover types in these mapped areas 
that would be incompatible with the needs of and use by this species.  Accordingly, for this assessment, the 
American bittern is considered to be broadly and uniformly distributed throughout the Priority Habitat. 
 
C-3.  Impacts of Remedial Alternatives on American Bittern Habitat 

C-3-1.  Impacts to American Bittern Habitat from Individual Sediment and Floodplain Alternatives 

Table C-1 summarizes the areal extent and duration of work within American bittern Priority Habitat in 
Reach 5 for all the individual sediment and floodplain remedial alternatives.  

SED 1 involves no construction-related activities, and SED 2 is limited to monitored natural recovery only.  
SED 3 through SED 9 involves substantial impacts within the mapped American bittern Priority Habitat in 
Reach 5, ranging from 34 acres for SED 3 to 56 acres for SED 8 (7% to 11% of total Priority Habitat in 
Reach 5).  SED 10 would involve substantially reduced Priority Habitat impacts (2 acres) in Reach 5A and no 
Priority Habitat impacts in Reaches 5B or 5C, and would affect less than 1% of the total Priority Habitat in 
Reach 5.     
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Though American bitterns prefer emergent wetlands (shallow and deep emergent marsh, shrub swamp, wet 
meadow) as foraging, breeding, nesting, and protective cover habitat, they also utilize shoreline areas for 
foraging, and occasionally use dry fields adjacent to water as foraging and nesting habitat.  Thus, it is 
significant that, in addition to the impacts discussed above, SED 3 through SED 9 would involve riverbank 
stabilization/remediation affecting 26,728 linear feet (lf) of riverbank within Priority Habitat in Reaches 5A 
and 5B.  SED 10 would involve such work on only 780 lf of riverbank in Priority Habitat. 

Work for SED 3 through SED 9 would impact the American bittern by reducing prey species, removing 
vegetation used for nesting and cover, and fragmenting its habitat.  Although the magnitude of work is 
reduced under SED 10, it would still affect this species based on the amount of excavation and riverbank 
work conducted within mapped Priority Habitat.   

Floodplain alternatives FP 2 through FP 9 would impact this species’ Priority Habitat within Reaches 5A, 5B 
and 5C by altering wet meadow, shrub swamp, and shallow emergent marsh communities.  Direct impacts 
from floodplain remediation in Reach 5 to American bittern Priority Habitat would range from approximately 6 
acres (1%) under FP 2 to approximately 90 acres (18%) under FP 7.  Work for these alternatives would 
reduce prey species, remove vegetation used for nesting and cover, and – for FP 3 through FP 8 – fragment 
the habitat of the American bittern.      

Table C-1. Impacts to American Bittern Priority Habitat by Remedial Alternative in Reaches 5 and 61  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives2 

SED 1 No Action 0.0  

SED 2 Monitored Natural Recovery 0.0  

SED 3 9.8 -- 2.3 -- 12.1 10.3 11.2 -- -- 21.4 33.5 7% 

SED 4 12.0 11.8 7.6 -- 31.4 10.3 11.2 -- -- 21.4 52.9 11% 

SED 5 12.0 11.8 7.6 -- 31.4 10.3 11.2 -- -- 21.4 52.9 11% 

SED 6 13.6 13.1 5.4 -- 32.1 10.3 11.2 -- -- 21.5 53.5 11% 

SED 7 13.6 13.1 5.4 -- 32.1 10.3 11.2 -- -- 21.4 53.5 11% 

SED 8 13.8 13.3 7.6 -- 34.6 10.3 11.2 -- -- 21.4 56.1 11% 

SED 9 13.5 13.1 5.3 -- 32.0 4.0 4.1 -- -- 8.1 40.1 8% 

SED 10 1.4 -- -- -- 1.4 0.5 -- -- -- 0.5 1.9 < 1% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 

FP 1 No Action 0 0.0% 

FP 2 4.0 0.4 -- -- 4.4 1.4 0.6 -- -- 2.0 6.4 1.3% 

FP 3 11.2 3.5 -- -- 14.7 4.3 2.4 -- -- 6.7 21.4 4.3% 

FP 4 17.1 4.9 -- -- 21.9 3.4 2.9 -- -- 6.3 28.2 5.6% 

FP 5 12.6 4.6 0.2 -- 17.5 4.5 2.5 0.6 -- 7.6 25.1 5.0% 

FP 6 34.0 21.0 3.9 -- 59.0 2.9 4.2 0.5 -- 7.6 66.7 13.3% 

FP 7 50.8 25.5 6.6 -- 82.9 3.5 3.8 0.1 -- 7.4 90.3 18.0% 

FP 8 24.0 8.0 0.2 -- 32.2 4.2 3.3 0.6 -- 8.1 40.3 8.0% 

FP 9 4.1 0.4 -- -- 4.6 2.6 0.5 -- -- 3.1 7.7 1.5% 

1.  This table shows impacts to the Priority Habitat of the American bittern according to the 2010 NHESP 
mapping.  It does not include impacts to the wetland, backwater, and marsh areas south of New Lenox Road 
(in Reaches 5B and 5C) that are no longer mapped as Priority Habitat, but are likely used by this species, as 
discussed in Section C.2 above. 

 
2. In addition to the impacts shown in this table, SED 3 through SED 9 would each involve riverbank 

stabilization/remediation in Priority Habitat, impacting 13,901 lf of such habitat in Reach 5A and 12,827 lf in 
Reach 5B.  SED 10 would involve riverbank stabilization/remediation on 780 lf of Priority Habitat in Reach 
5A and none in Reach 5B. 

 

In Reach 7, no impacts to American bittern habitat from remediation or construction of access roads and 
staging areas would occur under any of the sediment alternatives or under any of the floodplain alternatives 
except for FP 7.  Under FP 7, approximately 10 acres of American bittern Priority Habitat would be impacted, 
resulting in a total impact to 9% of the American bittern habitat in this reach.   

C-3-2.  Impacts to American Bittern Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the American bittern.  For the Priority Habitat in Reach 5, those impacts are shown in 
Table C-2 (except for the combination of SED 2/FP 1, which does not involve any remedial construction 
activities).  Total impacts to Priority Habitat of the American bittern would vary greatly among these 
combinations, ranging in Reach 5 from approximately 10 acres (2% of the Priority Habitat) under 
SED 10/FP 9 to approximately 130 acres (26% of the Priority Habitat) under SED 8/FP 7.   



American Bittern 
MESA Assessment  

 C-5  October 2010  

Table C-2. Impacts to American Bittern Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat*

5A 5B 5C 6 

SED 3/FP 3 21.0 3.5 2.3 -- 23.1 49.9 10.0% 

SED 5/FP 4 29.0 16.7 7.6 -- 21.1 74.5 14.9% 

SED 6/FP 4 30.6 18.0 5.4 -- 21.2 75.2 15.0% 

SED 8/FP 7 63.9 38.5 13.8 -- 14.0 130.2 26.0% 

SED 9/FP 8 37.5 21.2 5.5 -- 12.9 77.2 15.4% 

SED 10/FP 9 5.5 0.4 -- -- 4.4 10.4 2.1% 

* Includes 501-acre mapped Priority Habitat between the Confluence and Woods Pond 
Dam.  Does not include the wetland, backwater, and marsh areas south of New Lenox 
Road (in Reaches 5B and 5C) that are no longer mapped as Priority Habitat, but are 
used by these species (see Section C.2 above). 

Note: In addition to the impacts shown above, SED 3 through SED 9 would each involve 
riverbank stabilization/remediation in Priority Habitat, impacting 13,901 lf of such habitat 
in Reach 5A and 12,827 lf in Reach 5B.  SED 10 would involve riverbank 
stabilization/remediation on 780 lf of Priority Habitat in Reach 5A and none in Reach 5B. 

 

In Reach 7, none of these combinations of alternatives would impact the American bittern Priority Habitat 
except for SED 8/FP 7, which would impact approximately 10 acres of such habitat (9% of the total Priority 
Habitat in Reach 7). 

C-3-3. Impacts to American Bittern Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the American bittern have also been evaluated (except for TD 1, the off-site disposal alternative).  These 
impacts are shown in Table C-3.  For TD 2, impacts to mapped Priority Habitat would occur only if backwater 
BWL_07 is used for a Confined Disposal Facility (CDF).  A CDF in that backwater would involve 
approximately 5 acres of impact to American bittern Priority Habitat.  TD 3 would have no impact on mapped 
Priority Habitat for the American bittern, since none of the identified locations for an Upland Disposal Facility 
is within mapped bittern Priority Habitat.  However, TD 4 and TD 5, if implemented at the identified GE-owned 
property off New Lenox Road, would impact approximately 4 acres of Priority Habitat for the American bittern 
(<1% of the mapped Priority Habitat in Reach 5) in connection with clearing a small vegetated area for 
construction of the treatment facility and associated access roads, resulting in disruption of breeding and 
foraging habitat.    
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Table C-3. Impacts to American Bittern Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 4.8 

BWL_09 None 

Woods Pond – Layout A None 

Woods Pond – Layout B None 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road 4.0 

 

C-4. Assessment of Take of American Bittern  

The attached tables –Table C-4 for the sediment alternatives, Table C-5 for the floodplain alternatives, 
Table C-6 for the selected sediment/floodplain combinations, and Table C-7 for the treatment/disposition 
alternatives – identify, for each alternative (or combination):  (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species. 

As shown in Table C-4, except for SED 1 and SED 2, all sediment alternatives would result in a take of 
American bittern in Reach 5.  Excavation, engineered capping, thin-layer capping, and riverbank 
stabilization/remediation would cause a take by disrupting nesting, breeding, and/or feeding activities of this 
species, either through direct alteration/removal of primary wetland habitat (for construction of access roads 
and staging areas) or through behavioral disturbance due to construction activities within nearby open water 
and shoreline areas.  Although direct mortalities might be avoided by executing work in late fall or winter while 
this species is residing in southern United States, such activities would not prevent a take due to a 
deterioration of the extent and quality of this species’ emergent wetlands habitats.  This deterioration, in turn, 
would deter individual bitterns from returning to the impacted area and would also result in a loss of prey 
species, disrupting bittern foraging.   

SED 3 would impact approximately 7% of the mapped American bittern habitat, and would alter approximately 
26,700 if of riverbank habitat.  This work is unlikely to adversely affect a significant portion of the local 
population due to the relatively small proportion of impacts in the mapped Priority Habitat, which would leave 
large areas of bittern habitat unaffected, and due to the relatively short work duration in Reaches 5B and 5C.  
(SED 3 impacts in Reach 5A would occur over a period of 8 years, while work in Reaches 5B and 5C would 
take <1 year and 1 year, respectively.)  

SED 4 through SED 8 would impact 53 to 56 acres (approximately 11%) of the mapped Priority Habitat in 
Reach 5, along with about 26,700 lf of riverbank habitat.  In addition, noise and other construction 
disturbances in other large marsh areas adjacent to and between mapped habitat areas, on which the bittern 
also relies for foraging and as a buffer to core habitat areas, would have indirect adverse impacts on this 
species well beyond the limits of the mapped habitat areas.  Given the magnitude of the work under SED 4 
through SED 8, its location in proximity to open bittern habitats south of New Lenox Road, and the extended 
duration of this work within and in proximity to the Priority Habitat, these alternatives would impact a 
significant portion of the local American bittern population.  Work within Reaches 5A, 5B, and 5C would range 
in duration from 8 to 12, 3 to 6, and 2 to 10 years, respectively.  The increased disturbance from longer-term 
construction activities within Reaches 5B and 5C would likely displace the secretive American bittern by 
preventing them from selecting these areas as suitable nesting habitat upon their return to Massachusetts.   
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Overall habitat impacts from SED 9 would be reduced compared to SED 4 through SED 8, due to the 
reduction in required access roads resulting from the performance of the sediment remediation within the river 
channel.  However, riverine and riverbank impacts would be similar.  The magnitude of the work within the 
Priority Habitat and the duration of that work would likely result in an impact to a significant portion of the local 
population of the American bittern.  SED 9 is projected to take approximately 10 years to complete in 
Reach 5, and the impacts associated with extended disturbances would likely result in a long-term loss of 
viable foraging habitat for the bittern and disturbance to nesting habitat from nearby construction activities.     

Although SED 10 is expected to result in a take due to habitat removal, it would have limited impacts (2 acres, 
<1% of over Priority Habitat in Reach 5) and thus would not be expected to adversely affect a significant 
portion of the local population of the species.    

As shown in Table C-5, while the impacts from the floodplain alternatives on the Priority Habitat of the 
American bittern in Reach 5 would vary greatly (ranging from 6 to 90 acres), all of those alternatives (except 
FP 1) would result in a take of the American bittern.  The take would result from harassment or disruption of 
American bitterns due to direct alteration of primary habitat, removal of prey species, and habitat 
fragmentation, and also potentially from direct mortality to nesting birds or young.    

As noted above, since this species is territorial, requires relatively large core areas, and shows site fidelity, it 
will be broadly distributed across available habitats.  As a result, depending on the specific locations of the 
work relative to bittern locations, even small disturbances or encroachments could affect a significant portion 
of the local population of this state-listed endangered species.  Based on existing information and as 
discussed further in Table C-5, it is concluded that:  (a) FP 2 and FP 9, due to their impact on a small portion 
of the Priority Habitat (1-2%), would not affect a significant portion of the local American bittern population; (b) 
FP 3 through FP 5, while impacting a relatively small percentage of mapped Priority Habitat (4-6%), could 
possibly impact a significant portion of the local population due to the indirect impacts from work in adjacent 
non-mapped open marsh and wet meadow wetland habitats; (c) FP 8, with greater habitat impacts (8%), is 
likely to impact a significant portion of the local population; and (d) FP 6 and FP 7, due to the overall larger 
extent of their impacts (67 acres and 90 acres, respectively, representing 13 to 18% of the Priority Habitat), 
the distribution of these impacts across the bittern habitat areas, and the associated indirect effects from 
active construction disturbances in proximate non-mapped wetland habitats, would impact a significant 
portion of the local population.   

No in-river work is planned in mapped habitat for the American bittern in Reach 7.  Therefore, no sediment 
alternatives would result in a take of American bittern in Reach 7.  Additionally, none of the floodplain 
alternatives would involve work in the Priority Habitat in Reach 7 except for FP 7.  FP 7 would impact 9% of 
the American bittern Priority Habitat in that reach.  This would result in a take and could possibly impact a 
significant portion of the local bittern population in that reach due to the location of the remediation in the 
central portion of the mapped Priority Habitat and the openness of the surrounding emergent wetland cover. 

As shown in Table C-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1) would involve a take of the American bittern in Reach 5 for similar reasons to those 
discussed above.  SED 3/FP 3 would impact 10% of the Priority Habitat plus approximately 26,700 lf of 
riverbank.  This would likely be enough to impact a significant portion of the local population.  The remaining 
combinations except for SED 10/FP 9 would impact 15% to 26% of the Priority Habitat, as well as 
approximately 26,700 lf of riverbank within the Priority Habitat area.  Given the magnitude of this work, these 
combinations would impact a significant portion of the local population.  Conversely, SED 10/FP 9 would not 
do so, since it would impact only about 2% of the Priority Habitat and considerably less riverbank within that 
habitat (780 lf).   

In Reach 7, a take would occur only under SED 8/FP 7, which would result in an impact to 11 acres of 
American bittern Priority Habitat.  This impact to 10% of that habitat could possibly impact a significant portion 
of the local bittern population in that reach due to the location of the remediation in the central portion of the 
mapped Priority Habitat and the openness of the surrounding emergent wetland cover.  
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As shown in Table C-7, the treatment/disposition alternatives that could result in a take of American bittern 
are TD 2, TD 4, and TD 5.  For TD 2, impacts to the mapped American bittern Priority Habitat would occur 
only if backwater BWL_07 is used for a CDF.  A CDF in that backwater would impact 5 acres of Priority 
Habitat and would cause a take due to the removal of foraging, breeding, and nesting habitat in that 
backwater.  However, this limited take (affecting <1% of the overall Priority Habitat in Reach 5) would not 
adversely impact a significant portion of the local population.  The construction of a treatment facility under 
TD 4 or TD 5 at the GE property off New Lenox Road, which would impact 4 acres of Priority Habitat, would 
also cause a take due to harassment and disruption of the bittern’s foraging activity and potential impacts on 
breeding and nesting activity.  Again, this would not be enough to impact a significant portion of the local 
population.   

It should be noted that some of the habitat restoration measures described in Section 5.3 of the Revised CMS 
Report would address American bittern habitat.  These would include efforts to replace marsh and wet 
meadow areas and the control of invasive plant species subsequent to the restoration process.  However, 
such actions would not eliminate the take of American bitterns or change the above conclusions regarding the 
extent of population impacts.  As discussed in Section 5.3.5.4, despite the implementation of such actions, the 
remedial construction activities would have long-term adverse impacts on marsh and wet meadow areas.  
These impacts would last until soil and hydrological conditions similar to pre-remediation conditions return 
through flooding and other natural processes – a period of time that is uncertain and could take a decade or 
more.  In these circumstances, such restoration efforts would not reliably lessen the extent of impacts on the 
local American bittern population where a significant portion of that population would be affected.  
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Table C-4. Assessment of Take of American Bittern Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take due to monitored natural recover only NA 

SED 3  Yes in Reach 5.  Excavation/capping in 
Reach 5A, bank stabilization in Reaches 5A 
and 5B, and thin-layer capping in Reach 5C 
would alter approximately 34 acres, along 
with 26,700 lf of riverbank, within Priority 
Habitat, and would cause a take by 
“harassing” or “disrupting” American bitterns’ 
feeding, breeding, and/or nesting activity.  
Removal of emergent wetlands or wet 
meadow for access roads and staging areas 
would alter primary nesting, feeding, 
breeding, and protective cover habitat.  
Construction would also disrupt migration 
patterns, deterring individuals from returning 
to the impacted area.  A loss of prey species 
following in-river and riverbank remediation in 
all areas where work would be performed is 
also likely, disrupting the bittern foraging.  
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

Unlikely in Reach 5.  Approximately 34 acres 
(7%) of the Priority Habitat in Reach 5 would 
be impacted, along with all riverbanks within 
Priority Habitat in Reaches 5A and 5B.  
However, the bittern habitat in Reach 5A is 
concentrated in beaver impoundments to the 
east (along Sackett Brook) and west of the 
river, as well as around Moorewood Lake, all 
of which have some intervening woodland to 
buffer the effects of work along the main 
channel of the river.  Bank stabilization work 
within Reach 5B just south of New Lenox 
Road, as well as the riverine remediation in 
the downstream portion of Reach 5C, may 
have more impact on bitterns because those 
more open (non-forested) portions of Priority 
Habitat are more exposed to noise, 
equipment and vehicle movement, and other 
disruption associated with the construction 
activities along the river.  However, as large 
areas of bittern habitat in these subreaches 
would remain unaffected, on balance these 
construction activities are not likely to impact 
a significant portion of the local population.   
 
NA in Reach 7.    

SED 4 
through  
SED 8 

Yes in Reach 5.  Sediment remediation in 
Reaches 5A, 5B and 5C, along with bank 
stabilization in Reaches 5A and 5B, would 
cause a take by “harassing” or “disrupting” 
American bitterns’ feeding, breeding, and/or 
nesting activity.  Overall habitat impacts range 
from 53 to 56 acres, along with 26,700 lf of 
riverbank.  Removal of emergent wetlands or 
wet meadow for access roads and staging 
areas would alter primary nesting, feeding, 
breeding, and protective cover habitat.  
Construction within these reaches would also 
disrupt migration patterns, deterring 
individuals from returning to the impacted 
area.  A loss of prey species in all reaches 
following in-river and riverbank remediation is 
also likely, disrupting bittern foraging. 

Yes in Reach 5.  These alternatives would 
impact 53 to 56 acres (~11%) of mapped 
American bittern Priority Habitat within Reach 
5, along with all of the riverbank within Priority 
Habitat that provides important foraging 
habitat.  In these areas, large wetland/marsh 
complexes adjacent to and between the 
mapped bittern Priority Habitat areas (see 
Figure C-3) are likely used for bittern foraging 
and contribute to the suitability of the mapped 
Priority Habitat for this species.  Moreover, 
work within Reach 5 would last for 12 to 28 
years.  Impacts from construction activities, 
including noise and truck traffic, through both 
the mapped and non-mapped habitats and 
generalized disruption typically associated 
with large-scale construction activities, would 
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

 
No in Reach 7 due to no impacts on Priority 
Habitat.   

adversely affect this secretive species that 
tends to avoid disturbances of any kind.   
 
Given the scale and extended duration of 
remediation activity under these alternatives, 
the bitterns would be forced to attempt to 
relocate to more distant habitat areas outside 
the Rest of River corridor.  Given the limited 
distribution and presence of this species, and 
the fact that habitat loss is generally 
considered the prime factor in the scarcity of 
this species, it is unlikely that alternative 
habitat would be available.  
 
NA in Reach 7.    

SED 9 Yes in Reach 5.  Excavation/capping within 
Reaches 5A, 5B and 5C of the PSA would 
cause a take by “harassing” or “disrupting” 
American bitterns’ feeding, breeding, and/or 
nesting activity.  Overall habitat impacts would 
occur over approximately 40 acres, along with 
26,700 lf of riverbank.  Removal of emergent 
wetlands or wet meadow for access roads 
and staging areas would alter primary nesting, 
feeding, breeding, and protective cover 
habitat.  Construction within these reaches 
would also disrupt migration patterns, 
deterring individuals from returning to the 
area.  A loss of prey species in all reaches 
following in-river and riverbank remediation is 
also likely, disrupting bittern foraging.  
 
No in Reach 7 due to no impacts on Priority 
Habitat. 

Likely in Reach 5.  This alternative would 
impact 40 acres (8%) of mapped American 
bittern Priority Habitat within Reach 5, along 
with all of the riverbank in Priority Habitat that 
provides important foraging habitat.  This 
work would occur both in mapped habitat 
areas and in other large marsh areas adjacent 
to and between mapped habitat areas on 
which the bittern relies for foraging and buffer 
protection of more core habitat areas.  
Because the bittern is secretive and highly 
sensitive to disturbance, noise, truck traffic, 
and generalized construction activities in 
these surrounding areas would likely have 
negative impacts on the bitterns using the 
Priority Habitat, even though such impacts are 
not to mapped habitat.   
 
In addition, because the work within Reach 5 
would occur over an extended period (~ 10 
years), it would cause disruption of the 
foraging and nesting activities of this secretive 
bird over at least that period, forcing it to 
attempt to find habitat outside of these impact 
areas, and deterring migrating individuals 
from returning to the area.  As noted above, 
such alternative habitat is unlikely to be 
available.  
 
NA in Reach 7.     
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes in Reach 5.  Excavation/capping within 
Reach 5A of the PSA would cause a take by 
“harassing” or “disrupting” American bitterns’ 
feeding, breeding or nesting activity.  Overall 
habitat impacts would occur over roughly 2 
acres, along with 780 lf of riverbank in Priority 
Habitat in Reach 5A.  Removal of any 
emergent wetlands or wet meadow for access 
roads and staging areas would alter primary 
nesting, feeding, breeding, and protective 
cover habitat.  Construction within these 
areas, though limited, may also disrupt 
migration patterns, deterring individuals from 
returning to the area.  A loss of prey species 
in the specific in-river and riverbank 
remediation areas is also likely, which could 
also disrupt the bittern’s feeding activity 
despite the limited areas affected.  
 
No in Reach 7 due to no impacts on Priority 
Habitat. 

No in Reach 5.  Only 2 acres (<1%) of 
mapped American bittern Priority Habitat 
within Reach 5 would be impacted, along with 
roughly 780 lf of riverbank within Priority 
Habitat.  The small impact area and relatively 
small riverine disturbances compared to the 
overall habitat area would allow for continued 
use of the majority of the mapped habitat by 
the species.  The shorter duration of work in 
Reach 5 under SED 10 (less than 4 years) 
would also serve to minimize the impacts from 
remedial actions on the local population.  
 
NA in Reach 7.    
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Table C-5. Assessment of Take of American Bittern Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 and  
FP 9 

Yes in Reach 5.  Between 6 and 8 acres of 
the American bittern Priority Habitat would be 
altered under this alternative.  A take would 
occur as a result of the “harassment” or 
“disruption” of local individuals through 
disturbance of feeding, breeding, and/or 
nesting activity due to construction activities.   
 
No in Reach 7 due to no impacts on American 
bittern Priority Habitat. 

No in Reach 5.  The impacted area is only 
1-2% of the total Priority Habitat within 
Reach 5.  
 
NA in Reach 7.     
 
 

FP 3 through 
FP 5 

Yes in Reach 5.  Overall bittern habitat 
impacts from these alternatives range from 21 
to 28 acres.  A take would occur through the 
“harassment” or “disruption” of local 
individuals resulting from disturbance of 
feeding, breeding, and/or nesting activity due 
to construction activities.  Construction would 
also disrupt migrational patterns, deterring 
individuals from returning to the area. 
  
No in Reach 7 due to no impacts on Priority 
Habitat.   
 

Possibly in Reach 5.  These alternatives 
would impact only 4 to 6% of the overall 
Priority Habitat, but impacts would occur 
within and in proximity to the species’ primary 
habitat in wet meadow and other large 
wetland areas used by the bittern for 
breeding, nesting, resting, and foraging 
locations.  The affected Priority Habitat areas 
are relatively open and not buffered by 
woodlands or other natural barriers from 
additional construction activities in nearby 
non-mapped similar habitat.  Remediation 
and construction activities, including noise 
and truck traffic in proximate non-mapped 
habitat areas, would disturb the bitterns in 
Priority Habitat areas and may force them to 
attempt to seek other suitable habitat.   

FP 6 and  
FP 7 

Yes in Reach 5.  FP 6 and FP 7 would impact 
67 and 90 acres of floodplain Priority Habitat, 
respectively, causing the “harassment” or 
“disruption” of local individuals through 
disturbance of feeding, breeding, and/or 
nesting activity due to construction activities.  
Construction would also disrupt migrational 
patterns, deterring individuals from returning 
to the area. 
 
No in Reach 7 under FP 6 due to no impacts 
on Priority Habitat.   
 
Yes in Reach 7 under FP 7 as 11 acres of 
Priority Habitat for the American bittern would 
be impacted.  The take would involve 
“harassment” and “disruption” of local 

Yes in Reach 5.  These alternatives would 
impact 13% to18% of the overall Priority 
Habitat in Reach 5.  These impact areas are 
broadly distributed within or in close proximity 
to all of the bittern Priority Habitat areas, and 
there would be extensive additional impacts 
throughout the contiguous non-mapped 
habitats that also support the bittern’s use of 
the Priority Habitat and vicinity.  Even in 
portions of the Priority Habitat not directly 
affected by remedial activity, the impacts of 
widespread construction activities in 
surrounding non-mapped floodplain, including 
noise, truck traffic and generalized 
construction activities, would adversely affect 
the bitterns and force them to attempt to seek 
out other habitat areas.   
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

individuals through disturbance of feeding, 
breeding, and nesting habitat. 

 
Possibly in Reach 7 under FP 7.  That 
alternative would impact 9% of the bittern 
Priority Habitat in Reach 7.  This could 
possibly impact a significant portion of the 
local bittern population in that reach due to 
the location of the remediation in the central 
portion of the mapped Priority Habitat and the 
openness of the surrounding emergent 
wetland cover. 

FP 8 Yes in Reach 5.  Overall bittern habitat impact 
from this alternative is 40 acres.  A take would 
involve the “harassment” or “disruption” of 
local individuals through disturbance of 
feeding, breeding, and/or nesting activity due 
to construction activities. Construction would 
also disrupt migrational patterns, deterring 
individuals from returning to the area. 
 
No in Reach 7 due to no impacts on Priority 
Habitat. 

Likely in Reach 5.  This alternative would 
impact 8% of the overall Priority Habitat.  
Impacts would occur within the species’ 
primary habitat in wet meadow and other 
wetland habitats used by the bittern for 
breeding, nesting, resting, or foraging 
locations.  The impact areas are broadly 
distributed within or in close proximity to all of 
the bittern Priority Habitat areas, and remedial 
activities and associated construction would 
also impact additional extensive contiguous 
non-mapped habitat that supports the bittern’s 
use of the Priority Habitat.  This work would 
still directly impact breeding and migration for 
a number of years, likely affecting the 
recurring use of these areas by bitterns.    
 
NA in Reach 7.    
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Table C-6. Assessment of Take of American Bittern Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes in Reach 5.  Sediment removal in 
Reaches 5A, bank stabilization in Reaches 
5A and 5B, thin-layer capping in Reach 5C, 
and floodplain removals throughout Reaches 
5A and 5B would cause a take by “harassing” 
or “disrupting” American bitterns’ feeding, 
breeding, and/or nesting activity.  This 
combination would directly impact 
approximately 50 acres, along with 26,700 lf 
of riverbank, within Priority Habitat.  Removal 
of emergent wetlands or wet meadow for 
floodplain remediation or access roads and 
staging areas would alter primary nesting, 
feeding, breeding, and protective cover 
habitat.  Construction within these reaches 
would also disrupt migration patterns, 
deterring individuals from returning to the 
area.  A loss of prey species in all reaches 
following in-river and riverbank remediation is 
also likely, disrupting bittern foraging. 
No in Reach 7 due to no impacts on Priority 
Habitat. 

Likely in Reach 5.  This alternative 
combination would directly impact 10% of the 
bittern Priority Habitat and also involve 
riverbank remediation along all of the Reach 
5 bank located in Priority Habitat, occurring 
over a 9-year period in Reach 5.  Riverine, 
riverbank, and floodplain remediation would 
occur through the central part of the primary 
bittern Priority Habitat in Reach 5A (in the 
Canoe Meadows area).  This is likely to 
functionally fragment the two primary beaver 
impoundment areas that provide ideal bittern 
habitat, and reduce bittern foraging 
opportunities in the river for a number of 
years.  The combined effect of river and bank 
remediation and floodplain work means that 
intervening woodland potentially serving to 
buffer bittern habitat from some construction 
effects would itself be materially affected by 
remedial removals. Similarly, riverbank work 
and floodplain removals just south of New 
Lenox Road would reduce the suitability of 
the bittern Priority Habitat in that area for at 
least several years.  As a result, and 
considering bittern site fidelity, the suitability 
of these two largest Priority Habitat areas to 
sustain the current bittern use would be 
impaired. The capacity of other unaffected 
portions of the Housatonic river corridor to 
provide replacement habitat for bitterns 
displaced from affected portions of the area is 
unknown.  Therefore, it is likely that a 
significant portion of the local population 
would be impacted under SED 3/FP 3. 
 
NA in Reach 7.    

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  Sediment remediation in 
Reaches 5A, 5B and 5C of the PSA, together 
the bank stabilization in Reaches 5A and 5B, 
would cause a take by “harassing” or 
“disrupting” American bitterns’ feeding, 
breeding, and/or nesting activity.  Overall 
impacts to Priority Habitat range from 75 to 
130 acres, along with 26,700 lf of riverbank.  
Removal of emergent wetlands or wet 
meadow for floodplain remediation or access 
roads and staging areas would alter primary 

Yes in Reach 5.  These combinations would 
directly impact 15 to 26% of mapped 
American bittern Priority Habitat within Reach 
5, along with all of the riverbank that provides 
important foraging habitat within the Priority 
Habitat.  In addition to the direct impacts to 
mapped Priority Habitat, impacts would occur 
to habitat areas adjacent to and between the 
mapped areas that are suitable foraging 
areas for bitterns and likely contribute to the 
suitability of the Priority Habitat for this 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

nesting, feeding, breeding, and protective 
cover habitat.  Construction within these 
reaches would also disrupt migration 
patterns, deterring individuals from returning 
to the area.  A loss of prey species in all 
reaches following in-river and riverbank 
remediation is also likely, disrupting bittern 
foraging. 
 
No in Reach 7 except under SED 8/FP 7.  
Under that combination, 11 acres of Priority 
Habitat for the American bittern would be 
impacted, resulting in a take.  The take would 
involve ‘harassment’ and “disruption” of local 
individuals through disturbance of feeding, 
breeding and nesting habitat. 

species.  Increased noise, truck traffic and 
other construction disturbances in areas 
proximate to the Priority Habitat would also 
impact the bitterns.  The work in Reach 5 
would extend over many years (10 to 28 
years), resulting in a long-term disruption to 
the bittern’s movements, foraging, and other 
activities.  Under these circumstances, 
bitterns would need to attempt to seek out 
other areas to inhabit.  Given the site fidelity 
and life-cycle characteristics of this species, 
long-term disruptions of this magnitude would 
adversely impact a significant portion of the 
local bittern population over the course of the 
remedial work.     
 
Possibly in Reach 7 under SED 8/FP 7.  That 
combination would impact 10% of the bittern 
Priority Habitat in Reach 7, which could 
impact a significant portion of the local bittern 
population in that area due to the location of 
the remediation in the central portion of the 
mapped Priority Habitat and the openness of 
the surrounding emergent wetland cover, 
leaving limited areas for bitterns to seek 
shelter outside of the direct and indirect 
impact areas. 

SED 10/FP 9 Yes in Reach 5.  Excavation/capping within 
Reach 5A of the PSA and floodplain impacts 
from remediation and access/staging would 
cause a take by “harassing” or “disrupting” 
American bitterns’ feeding, breeding, and/or 
nesting activity.  Overall habitat impacts 
related to remediation and access and 
staging activities would occur over roughly 10 
acres, along with 780 lf of riverbank, within 
Priority Habitat.  Removal of any emergent 
wetlands or wet meadow for remediation or 
access roads and staging areas would alter 
primary nesting, feeding, breeding, and 
protective cover habitat.  Construction within 
these reaches would also disrupt migration 
patterns, deterring individuals from returning 
to the area. A loss of prey species in all 
reaches following in-river and riverbank 
remediation is also likely, disrupting bittern 
foraging.  
 
No in Reach 7 due to no impacts on Priority 
Habitat. 

No in Reach 5.  Approximately 10 acres (2%) 
of mapped American bittern Priority Habitat 
would be impacted, along with 780 lf of 
riverbank within that habitat.  The small 
impact area compared to the overall habitat 
area would allow for continued use of the 
majority of the habitat with minimal impacts.  
Disruption of migratory activities would be 
reduced because of the shorter overall work 
duration in Reach 5 (less than 4 years).  
 
NA in Reach 7.     
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Table C-7. Assessment of Take of American Bittern under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no action NA 

TD 2 
 

No under footprint that uses only Woods 
Pond and/or BWL_09, since such footprint 
would not affect American bittern habitat. 
 
Yes under footprint in which CDF is located in 
BWL_07, since construction of CDF in that 
backwater would result in removal of 
foraging, breeding, and nesting habitat.  This 
take would include harassment and 
disruption of foraging and breeding activities.  

No.  Even with use of BWL_07, the impacts 
would be limited to approximately 5 acres 
(1% of the total Priority Habitat).  The majority 
of these impacts would be to backwater 
habitat which may disrupt foraging, but there 
would be sufficient habitat remaining for 
American bitterns. 

TD 3 No take due to no impacts. NA 

TD 4 and  
TD 5 

Yes.  Construction of treatment facility and 
access road areas would involve habitat 
removal and a related take.  This take would 
include harassment and disruption of foraging 
activity and may impact breeding and nesting 
activity.   

No.  The impacted Priority Habitat area is 
only 4 acres (< 1% of the total Priority 
Habitat).  The disruption of foraging and other 
activities would not be enough to impact a 
significant portion of the local population. 
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D. Bald Eagle (Haliaeetus leucocephalus) MESA Assessment 

D-1. Summary of Species Life Cycle and Habitat Requirements 

The bald eagle (Haliaeetus leucocephalus) is the largest raptor (bird of prey) found in Massachusetts and the 
only member of the Haliaeetus (fish or sea eagle genus) that occurs regularly in North America. The bald 
eagle is classified as an Endangered Species under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008). This species usually inhabits coastal areas, estuaries, and larger inland waters.  It requires a 
high amount of water-to-land edge incorporating stands of forest for nesting and trees projecting above the 
forest canopy for perching, an adequate supply of moderate-sized to large fish, an unimpeded view, and little 
human disturbance.  When available, fish (both marine and freshwater) are the bald eagle's preferred food.  
Birds, especially waterfowl, small mammals, and carrion, particularly dead fish, are also in the bald eagle’s 
diet.   

The bald eagle has the ability for long-distance flight.  The hunting area or home range patrolled by a bald 
eagle varies from 1,700 to 10,000 acres and is generally dependent on the availability of food (Rutlidge, 
2010).  In winter, eagles of all ages gather in areas with open water where fish or other food sources are 
abundant.  Wintering eagles require, and may travel substantial distances to reach, suitable thermally 
protected roost trees for communal night roosting and food sources in waters that are not frozen.  

The breeding and nesting season for bald eagles in Massachusetts begins in March.  Courtship occurs in 
mid- to late winter, with pairs then mating for life.  Sexual maturity is reached at four to six years of age.  After 
courtship, the mated pair builds a large nest made with sticks and lined with sprigs of pine, grasses, and other 
soft materials.  The male eagle collects the nest material and delivers it to his mate, who is responsible for 
most of the actual nest construction.  Once the nesting site is chosen, the mated pair will generally return 
every year to the same site and add to the existing structure.  The nests are located in hardwoods or conifers 
from 30 to 120 feet above the ground and may measure up to 12 feet high and 8.5 feet wide, with a weight of 
hundreds of pounds.  Trees selected (for nesting, and also for roosting and sometimes perching) are typically 
older trees, taller than their surroundings.  

The female bald eagle lays one to three (two average) dull white eggs several days apart, usually by in late 
March or early April.  The eggs are incubated for approximately 35 days until hatching.  Ten weeks after 
hatching, chicks begin making short flights and by late fall the adults no longer care for their young.  Most bald 
eagles appear to nest within 200 miles of where they hatched.   

D-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 database information received from NHESP, Priority Habitat of the bald eagle occurs in 
the lower half of Reach 5C, as shown in Figure D-1 at the end of this section.  The total Priority Habitat of the 
bald eagle in Reach 5C comprises approximately 187 acres, with 136 acres of this Priority Habitat within the 
PSA.  The areal extent of this mapped Priority Habitat includes the main stem of the Housatonic River, 
backwater areas, emergent marsh, wet meadow, shrub swamp, floodplain forest, and northern hardwoods 
hemlock/white pine forest.  Preferred hunting habitats for the bald eagle found within Reach 5C include the 
main stem of the Housatonic River and the large backwater areas.  The surrounding floodplain forests provide 
nesting and perching habitat near these waterbodies.  Previous field surveys conducted within the PSA 
(1998-2000) observed instances of bald eagles flying, feeding, or perching in the spring and fall in the vicinity 
of Woods Pond and backwaters north of the pond (Woodlot 2002).  NHESP has stated (May 2009) that it has 
documentation of at least one bald eagle nesting site within the PSA. 

Based on the life-cycle characteristics of the bald eagle, including the species’ regional movements and its 
known distribution in western Massachusetts, the individual bald eagles inhabiting Priority Habitat in 
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Reach 5C do not comprise the entire local population of this species.  The NHESP’s Bald Eagle fact sheet 
(NHESP, 2009) reports that in 2008, at least 26 pairs of bald eagles maintained breeding territories in western 
and central Massachusetts, in locations that included, among others, the Quabbin Reservoir, the Connecticut 
River, and Ononta Lake (Pittsfield) in addition to the Housatonic River.  Known bald eagle habitat is also 
located in southwestern Massachusetts in the town of Sandisfield (NHESP, 2009).  Given this species’ large 
home range and capacity for long-distance flight, it is likely that the individual bald eagles which utilize the 
habitat within the Reach 5C could interact with other bald eagles in the western and central portions of 
Massachusetts.  The 187-acre mapped Priority Habitat in Reach 5C may provide a core habitat for the 
individual breeding eagles and foraging activities at this location, with the local population for this species 
extending to other areas of suitable habitat in western and central Massachusetts (i.e., those areas also 
having large water bodies with shallow waters and abundant fish and surrounded by mature forest).   

D-3. Impacts of Remedial Alternatives on Bald Eagle Habitat 

D-3-1. Impacts to Bald Eagle Habitat from Individual Sediment and Floodplain Alternatives 

Table D-1 summarizes the areal extent of work within NHESP-mapped bald eagle Priority Habitat for all the 
remedial alternatives.  SED 1 involves no construction-related activities, and SED 2 is limited to monitored 
natural recovery only.  SED 3 through SED 9 would involve increasing activity within bald eagle Priority 
Habitat.  SED 3 would impact 19 acres of river channel by thin-layer capping within the eagle habitat.  SED 4 
through SED 9 would impact 54 to 64 acres of river channel and backwater areas through excavation, thin-
layer capping, and/or engineered capping in the Priority Habitat of the bald eagle.  SED 3 through SED 5 
would involve additional impacts of less than 1 acre due to access road/staging area construction.  SED 10 
would involve no work within the bald eagle Priority Habitat.  Work within the river channel and backwaters 
north of Woods Pond (excavation, capping) would cause a temporary reduction in the eagles’ primary food 
resource (fish), and would discourage foraging activity by causing disturbances to or interference with the 
eagles’ normal behavior (referred to herein as behavioral disturbance).  The work within the mapped Priority 
Habitat under these sediment alternatives would in many cases take several years to complete.  This may 
cause individual bald eagles to abandon the area completely and search for other suitable nesting or foraging 
sites in the region.  No riverbank stabilization/remediation would occur within the mapped Priority Habitat of 
the bald eagle in Reach 5C. 

FP 1 and FP 2 would not impact mapped Priority Habitat for the bald eagle.  All other floodplain alternatives 
would affect the floodplain habitat through remedial activities and access road/staging area construction.  
FP 9 would affect only 0.5 acre of bald eagle Priority Habitat.  Under the other floodplain alternatives, impacts 
to bald eagle habitat would range from approximately 4 acres under FP 3 and FP 4 to 31 acres under FP 7.  
The majority of the impacts from the floodplain alternatives would occur in shallow emergent marsh and shrub 
swamp habitat, but the more extensive removal alternatives such as FP 6 and FP 7 would also have impacts 
within floodplain forest habitats.  Remediation activities or construction of access roads and staging areas 
within forested habitats would require tree clearing, including the removal of selected large trees along the 
river’s edge that offer potential roosting and perching/hunting sites for bald eagle, and would also impact bald 
eagle foraging by causing behavioral disturbance.  However, none of the floodplain alternatives would appear 
to disturb isolated large trees which provide suitable height and structure for bald eagle nest building.   
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Table D-1. Impacts to Bald Eagle Habitat in Reaches 5 and 6 by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives

SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 -- -- 18.9 -- 18.9 -- -- 0.1 -- 0.1 19.0 10% 

SED 4 -- -- 61.1 -- 61.1 -- -- 0.2 -- 0.2 61.3 33% 

SED 5 -- -- 61.1 -- 61.1 -- -- 0.2 -- 0.2 61.3 33% 

SED 6 -- -- 53.5 -- 53.5 -- -- -- -- 0.0 53.5 29% 

SED 7 -- -- 53.5 -- 53.5 -- -- -- -- 0.0 53.5 29% 

SED 8 -- -- 63.8 -- 63.8 -- -- -- -- 0.0 63.8 34% 

SED 9 -- -- 53.5 -- 53.5 -- -- -- -- 0.0 53.5 29% 

SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

Floodplain Alternatives 

FP 1 No Action 0 0% 

FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

FP 3 -- -- 2.8 -- 2.8 -- -- 0.8 -- 0.8 3.7 2% 

FP 4 -- -- 2.8 -- 2.8 -- -- 0.8 -- 0.8 3.7 2% 

FP 5 -- -- 4.2 -- 4.2 -- -- 1.7 -- 1.7 5.9 3% 

FP 6 -- -- 17.6 -- 17.6 -- -- 1.5 -- 1.5 19.1 10% 

FP 7 -- -- 30.1 -- 30.1 -- -- 1.3 -- 1.3 31.3 17% 

FP 8 -- -- 7.0 -- 7.0 -- -- 2.0 -- 2.0 9.0 5% 

FP 9 -- -- 0.2 -- 0.2 -- -- 0.3 -- 0.3 0.5 <1% 

 

D-3-2.  Impacts to Bald Eagle Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the bald eagle.  Those impacts are shown in Table D-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the bald eagle would vary greatly among these combinations, ranging from less than 1 acre 
(<1% of the Priority Habitat) under SED 10/FP 9 to approximately 84 acres (45% of the Priority Habitat) under 
SED 8/FP 7.  Under all the combinations involving river channel and backwater remediation in Priority Habitat, 
this work would cause a reduction in the eagle’s primary food resource (fish) and discourage foraging activity 
until conditions approximating pre-remediation conditions return, and it could also cause the displacement of 
individual eagles from the mapped habitat through behavioral disturbance. 
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Table D-2. Impacts to Bald Eagle Mapped Habitat in Reaches 5 and 6 from Combinations of Sediment 
and Floodplain Alternatives  

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- 21.7 -- 0.9 22.6 12% 

SED 5/FP 4 -- -- 63.9 -- 0.9 64.9 35% 

SED 6/FP 4 -- -- 56.3 -- 0.8 57.2 31% 

SED 8/FP 7 -- -- 82.3 -- 1.3 83.6 45% 

SED 9/FP 8 -- -- 60.5 -- 1.9 62.4 33% 

SED 10/FP 9 -- -- 0.2 -- 0.3 0.5 <1% 

* Includes 187-acre Priority Habitat in Reach 5C   
 

D-3-3.  Impacts to Bald Eagle from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
bald eagle have also been evaluated (except for TD 1, the off-site disposal alternative).  These impacts are 
shown in Table D-3.  For TD 2, the extent of impacts would depend on the number and configuration of the 
areas used for the in-water Confined Disposal Facility(ies) (CDFs), as the extent of mapped Priority Habitat 
within the footprint of the CDF(s) would vary among the potential CDF locations.  The impacts would range 
from none (assuming use of any CDF area in Woods Pond) to approximately 25 acres (assuming use of 
backwater BWL_07).  The presence of a CDF in backwater BWL_07 would affect 13% of the Priority Habitat 
in Reach 5C and would permanently remove that area from the open-water foraging habitat of bald eagles.  

TD 3, TD 4, and TD 5 would have no impact on bald eagle habitat, since none of the identified locations for an 
Upland Disposal Facility or for a chemical extraction or thermal desorption facility is within the mapped Priority 
Habitat for this species.  

Table D-3. Impacts to Bald Eagle Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 25 (Reach 5C) 

BWL_09 0.1 (Reach 5C) 

Woods Pond A None 

Woods Pond B None 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 

Off New Lenox Road None 

 

D-5. Assessment of Take of Bald Eagle 

The attached tables – Table D-4 for the sediment alternatives, Table D-5 for the floodplain alternatives, Table 
D-6 for the selected combinations of sediment/floodplain alternatives, and Table D-7 (for the 
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treatment/disposition alternatives) – identify, for each alternative (or combination): (a) whether a take would 
occur and the type of take; and (b) whether any take would be likely to impact a significant portion of the local 
population of this species. 

As shown in Table D-4, all of the sediment alternatives except SED 1, SED 2, and SED 10 would result in a 
take of the bald eagle.  Excavation, engineered capping, and/or thin-layer capping in the lower half of 
Reach 5C of the PSA would impact bald eagles’ foraging habitat and cause an interruption of availability of 
food resources (fish).  Remedial work for SED 3 would impact approximately 10% of the total mapped bald 
eagle habitat in Reach 5C, while SED 4 through SED 9 would impact between 29% and 34% of that habitat.  
In addition, since bald eagles are particularly sensitive to human disturbance, remedial construction activities 
within and proximate to the Priority Habitat would cause a take by harassing or disrupting the eagles through 
behavioral disturbance and alteration of their habitat.  Continued disruption of habitat under sediment 
alternatives involving multiple years of construction may cause individual bald eagles to abandon the 
Reach 5C Priority Habitat completely as a breeding and foraging site.    

Due to the large home range of the bald eagle and its ability for flight, SED 3 would not impact a significant 
portion of the local population, and SED 4 through SED 9 are unlikely to impact a significant portion of the 
local population.  As discussed above, individual bald eagles using the mapped habitat in Reach 5C are likely 
to interact with a local population of bald eagles inhabiting suitable habitat elsewhere in western and central 
Massachusetts.  None of the sediment alternatives is anticipated to cause direct mortality to bald eagles, nor 
would these alternatives be likely to directly impact any bald eagle nesting sites.  While riverine remediation in 
Reach 5C occurring over several consecutive years may result in this breeding and foraging site being 
abandoned or discontinued, it appears unlikely, based on currently available information, that loss of this 
particular habitat would impact a significant portion of the bald eagle population in western and central 
Massachusetts.  However, to reach a more definitive conclusion, further assessment of the role and potential 
long-term significance of this particular local site to the bald eagle population in western and central 
Massachusetts would need to be conducted during design of a selected remedial alternative.  

As shown in Table D-5, FP 1 and FP 2 have no work within the bald eagle Priority Habitat and therefore 
would not result in a take of the bald eagle.  FP 9 would involve minimal work within the Priority Habitat (0.5 
acre), most of which would occur in shrub swamp habitat not generally used by the bald eagle, and this 
activity would also not result in a take of the bald eagle.  It is possible that FP 3 through FP 5 and FP 8 would 
result in a take of the bald eagle.  These alternatives would have relatively small impacts (2% to 5% of total 
Priority Habitat) and the majority of this work would occur in shrub swamp and emergent marsh habitat which 
is not preferred habitat for the bald eagle.  It does not appear that any potential nesting trees would be 
impacted by any of these alternatives, and impacts to  potential roosting or perching sites along the river’s 
edge would be minimal  (i.e., less than approximately 3-5 trees).  However, loss of any trees along the river 
that could provide perching sites for foraging from or roosting sites could constitute a take, and construction 
disruption under these alternatives within and proximate to the Priority Habitat may cause a take of the bald 
eagle through harassment and behavioral disturbance.  The extent of remedial impacts as well as the 
duration of work within bald eagle Priority Habitat would increase under FP 6 and FP 7, and these alternatives 
would result in a take of this species.  These alternatives would impact between 10% and 17% of the total 
mapped Priority Habitat, and would impact substantially more floodplain forest habitat than other FP 
alternatives.  In addition, FP 6 and FP 7 would impact up to approximately 14 trees along the river’s edge that 
offer roosting and perching/hunting sites.  While it is unlikely that these trees would provide suitable height 
and structure for nest building, the loss of these trees under FP 6 and FP 7 would result in a take due to the 
reduction of roosting and perching habitat along the river’s edge, which would disrupt foraging/hunting 
activities and may displace individuals to other hunting and breeding grounds with suitable habitats.  In 
addition, since bald eagles are particularly sensitive to human disturbance, construction-period activities 
under FP 6 and FP 7 within and near the mapped bald eagle habitat would result in a take by causing 
behavioral disturbances that disrupt the eagles’ breeding and foraging activities and may also displace 
individual bald eagles from this local habitat site.   
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As noted above, the local bald eagle population extends well beyond the Reach 5C mapped Priority Habitat, 
this species has a large home range, and none of the floodplain alternatives is anticipated to cause direct 
mortality of bald eagles or direct impacts to any nesting site.  Therefore, it is unlikely that the floodplain 
alternatives would impact a significant portion of the local bald eagle population. 

As shown in Table D-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
except SED 2/FP 1 and SED 10/FP 9 would involve a take of the bald eagle for reasons similar to those 
discussed above.  SED 3/FP 3 would impact approximately 23 acres of the bald eagle’s Priority Habitat and 
most of this work would occur within riverine habitat which the bald eagle utilizes as foraging habitat.  The 
remaining combinations would impact 57 to 84 acres of the Priority Habitat, including extensive areas of 
riverine and backwater critical foraging habitat.  The remedial construction activities in these areas would 
cause a take by disrupting the bald eagles’ foraging in the river, removing potential roosting or 
perching/hunting trees along the river’s edge, and harassing or disrupting local individuals by causing 
behavioral disturbance. 
   
SED 3/FP 3 would affect 12% of the bald eagle’s Priority Habitat and is unlikely to directly impact any nesting 
sites, cause direct mortality, or cause multi-year habitat disruption.  As such, it would not impact a significant 
portion of the local population, which extends well beyond the Reach 5C Priority Habitat.  The remaining 
combinations would have more extensive impacts, affecting 31% to 45% of the Reach 5C Priority Habitat.  
However, based on current information, given the large extent of the local bald eagle population, it is unlikely 
that these combinations would impact a significant portion of the local population.  However, the significance 
of this mapped site to the eagle population in western and central Massachusetts would need to be further 
assessed to confirm whether, if remediation impacts cause abandonment of this particular habitat by the bald 
eagle, this could, over the long term, represent an impact to a significant portion of the overall local 
population. 

Treatment/disposition alternative TD 2 would result in a take of the bald eagle only if a CDF is constructed 
within backwater BWL_07.  A CDF in this location would directly impact 25 acres of foraging habitat (13% of 
the Priority Habitat) through the placement of fill in backwater, permanently removing this portion of the 
foraging habitat and having the potential to create long-term behavioral alterations for bald eagles at this site.  
However, as the bald eagle local population extends well beyond the Reach 5C mapped habitat and this 
species has a large home range, this work under TD 2 is unlikely to adversely impact a significant portion of 
the local population.  Construction of a CDF in backwater BWL_09 would impact only 0.1 acre of Priority 
Habitat, which is too small an impact to result in a take.  No other treatment/disposition alternative involves 
any impacts within the mapped Priority Habitat in Reach 5C. 

Habitat restoration measures, as described in Section 5.3 of the Revised CMS Report, would include efforts 
to replace forested habitats, including potential roosting and perching trees in areas of impacted bald eagle 
habitat.  Such actions would not eliminate the take of this species described above or change the other above 
conclusions, particularly considering that it would take several decades of successful growth before the 
replanted trees would be used by bald eagles.  Moreover, such replanting would not affect the take that is due 
to loss of riverine food resources, disruption of foraging habitat, and behavioral disturbance during both the 
remediation and restoration phases.   

NHESP has suggested (in May 2009 comments on a prior version of this assessment) that a construction 
timing requirement “that remediation activities be initiated outside of the Bald Eagle’s nesting period” would 
avoid a take, by avoiding impacts to the nesting site documented by NHESP, and that artificial nest sites 
should be established prior to remediation impacting the natural nest site.  However, as discussed above, no 
direct impacts to actual or potential nesting sites are anticipated under any of the remedial alternatives, and 
hence the measures suggested by NHESP are not relevant to these alternatives.  In addition, a nesting 
season timing restriction would not avoid the overall disruption to food resources and foraging habitat 
associated with the remedial construction in mapped bald eagle riverine, backwater, and floodplain forest 
habitat.  Further, as noted above, the significant construction activities which would be required within and 



Bald Eagle 
MESA Assessment      
 
       

 D-7 October 2010 

near the bald eagle’s Priority Habitat would result in behavioral disturbance and harassment of bald eagles 
beyond the breeding season.  Accordingly, such measures would likewise not eliminate the above-described 
takes of this species.   
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Table D-4. Assessment of Take of Bald Eagle Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no construction activities NA 

SED 2 No take due to monitored natural 
recovery only  

NA 

SED 3 Yes.  Thin-layer capping within the main 
river channel would cause a take by 
disrupting foraging by bald eagles.  Work 
within the riverbed would also impact 
species’ primary food source (fish) until 
conditions approximating pre-
remediation conditions return.    

No.  This alternative would impact only 10% of 
the mapped Priority Habitat in Reach 5C.  Work 
is unlikely to directly impact any nesting site, 
cause direct mortality, or cause multi-year 
habitat disruption.  The local population extends 
well beyond the Reach 5C mapped habitat and 
this species has a large home range.  
Therefore, SED 3 would not impact a significant 
portion of the local population.  

SED 4 
through 
SED 9 

Yes.  Excavation, engineered capping, or 
thin-layer capping within the main river 
channel as well as the large backwater 
areas would impact bald eagle foraging 
habitat and cause a take by disrupting 
foraging.  Work within river would also 
impact populations of this species’ 
primary food source (fish) until conditions 
approximating pre-remediation 
conditions return.   

Unlikely.  Although these alternatives would 
impact the majority of the bald eagle foraging 
area (between 29 to 34% of mapped Priority 
Habitat) in Reach 5C, they are unlikely to 
directly impact any nesting sites or cause direct 
mortality to bald eagles.  The local population 
extends well beyond the Reach 5C mapped 
habitat and this species has a large home 
range.  While riverine remediation in Reach 5C 
occurring over consecutive several years could 
result in this breeding and foraging site being 
abandoned by the species, it appears unlikely, 
based on current information, that loss of this 
site would impact a significant portion of the 
bald eagle population in western and central 
Massachusetts.  During design of a selected 
remedial alternative, the significance of this 
particular habitat location to the rest of the local 
eagle population in western and central 
Massachusetts would need to be further 
assessed.  

SED 10 No take due to no construction activities 
within the mapped Priority Habitat. 
 

NA 



Bald Eagle 
MESA Assessment         

 

                                         D-9 October 2010 

Table D-5. Assessment of Take of Bald Eagle Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1, FP 2, 
and FP 9 

No take, due to no construction in mapped 
Priority Habitat for FP 1 and FP 2, and 
minimal (0.5 acre, or less than 1% of the 
mapped Priority Habitat) activity for FP 9, 
which would occur mostly in shrub swamp 
habitat not used by this species.  

NA 

FP 3, FP 4, 
FP 5, and 

FP 8  

Possibly.  Soil removal activities and 
access road/staging areas would occur in 
3.7 to 9 acres of the Priority Habitat, 
although the majority of these direct 
impacts would occur in shrub swamp and 
emergent marsh habitats which are not 
used by this species.  However, disruption 
of behavior and harassment of the bald 
eagle from construction activities under 
these alternatives within and near the 
Priority Habitat, along with some loss of 
potential perching/hunting sites along the 
river’s edge, may be sufficient to cause a 
take of the bald eagle. 

No. If a take is found to occur, it would not 
affect a significant portion of the local 
population.  The impacted area is only 2% 
to 5% of the Reach 5C Priority Habitat and 
occurs primarily in habitats which are not 
utilized by the bald eagle. The local bald 
eagle population extends well beyond 
Reach 5C and this species has a large 
home range.  

FP 6 and 
FP 7 

Yes.  This work would impact 19 to 
31 acres of mapped Priority Habitat, some 
of which occurs in forested floodplain 
habitat.  Given the level of remediation and 
duration of work under this alternative, this 
work would cause a take in the form of 
harassment or disruption of local 
individuals (behavioral disturbance) and 
would result in the loss of potential roosting 
or perching/hunting trees.  (The height and 
structure of these trees are likely 
unsuitable for nest construction and direct 
impacts to nesting habitat would not be 
expected.)    

Unlikely.  The impacted area is 
approximately 10% to 17% of the Reach 
5C bald eagle Priority Habitat, the local 
population extends well beyond Reach 5C, 
and this species has a large home range.  
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Table D-6. Assessment of Take of Bald Eagle Under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes.  Thin-layer capping within the main 
river channel would cause a take by 
disrupting foraging.  Work within 
riverbed would also impact species’ 
primary food source (fish) until 
conditions approximating pre-
remediation conditions return. 

No.  This alternative would impact only 
12% of the Priority Habitat and is unlikely 
to directly impact any nesting sites, cause 
direct mortality, or cause multi-year habitat 
disruption. The local population extends 
well beyond the Reach 5C Priority Habitat 
and this species has a large home range.  

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 
SED 8/FP 7 

Yes.  Excavation, engineered capping, 
and/or thin-layer capping within the main 
river channel as well as the large 
backwater areas would impact foraging 
habitat by removing this species’ primary 
food source (fish) until conditions 
approximating pre-remediation 
conditions return.  In addition floodplain 
impacts to forested habitat would 
contribute to the take through the loss of 
potential roosting or perching/hunting 
trees along the river’s edge and the 
harassment or disruption of local 
individuals (behavioral disturbance). 
 

Unlikely.  These alternative combinations 
would affect 31-45% of the Reach 5C 
mapped bald eagle Priority Habitat, and 
would require work within or in proximity to 
the Priority Habitat for multiple consecutive 
years.  While these impacts could result in 
this Reach 5C breeding and foraging site 
being abandoned by the species, it 
appears unlikely, based on currently 
available information, that loss of this site 
would impact a significant portion of the 
overall local bald eagle population.  During 
design of a selected remedial alternative, 
the significance of this particular habitat 
site to the overall local bald eagle 
population in western and central 
Massachusetts would need to be further 
assessed.  

SED 10/FP 9 No.  Remedial impacts are minimal 
under this alternative combination (less 
than 1 acre), are limited to floodplain 
impacts, and would occur in habitat 
types not generally utilized by the bald 
eagle. 

NA 

 

 



Bald Eagle 
MESA Assessment         

 

                                         D-11 October 2010 

Table D-7. Assessment of Take of Bald Eagle Under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2 Yes if the CDF is constructed in backwater 
BWL_07.  A CDF in that location would 
impact 25 acres of foraging habitat within 
the bald eagle Priority Habitat and would 
cause a permanent loss of that area from 
the eagle foraging habitat. 
 
No if the CDF is constructed in another 
location. 

Unlikely.  While a CDF in BWL_07 would 
permanently remove 25 acres of foraging 
habitat (13% of the Priority Habitat in 
Reach 5C), it is not likely that loss of this 
foraging area would impact a significant 
portion of the local eagle population in 
western and central Massachusetts. 

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

No take due to no impacts. NA 
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E. Common Moorhen (Gallinula chloropus) MESA 
Assessment 

E-1. Summary of Species Life Cycle and Habitat Requirements 

The common moorhen is a bird that inhabits large freshwater marshes and ponds with cattails (Typha spp.) 
and other emergent vegetation.  The common moorhen is a Species of Special Concern under the 
Massachusetts Endangered Species Act (NHESP 2008).  It generally keeps to the cover of dense 
vegetation and feeds by wading or diving at the edges of open water.  Preferred habitat is shallow bodies of 
water with dense stands of emergent vegetation interspersed with areas of open water.  More specifically, 
NHESP (2010) cites preferred habitats as waterbodies with water at least one foot deep, with dense cattail 
beds and occasionally shrub swamps adjacent to open water with aquatic bed vegetation.  Though common 
moorhens prefer emergent wetlands as foraging, breeding, nesting, and protective cover habitat, they also 
utilize margins of lakes, ponds, and slow-flowing rivers and streams as feeding areas.  Its diet consists of 
plant material, mosquitoes, spiders, tadpoles, insect larvae, fruits, and seeds.  

The common moorhen migrates from wintering ranges in the southern U.S. to Massachusetts in late April to 
May.  Nesting begins in May and ends in early June.  Males build several nests on a mating pair's territory; 
once the young have hatched and left their original nests to wander through the marsh, they use these extra 
nests as places to spend the night.  Nests are built of dead marsh plants into a platform at water’s edge or in 
floating, dense vegetation (NHESP 1986).  Incubation of the 5 to 12 eggs is carried out by either parent and 
lasts for about 21 days.  The male cares for the first-hatched chicks while the female incubates the 
remaining eggs.  Young leave the nest very soon after hatching, can feed independently in 3 weeks, and 
can fly in 6 to 7 weeks, though they remain with the parents for some time thereafter.  Growth is very slow 
and chicks do not reach adult size until 2 months of age.  Occasionally there are two broods in a season, 
and rarely a third.  Migration back to wintering grounds begins in late September and October.  The common 
moorhen is indicated (via banding records) to have strong site fidelity (Bannor and Kiviat 2002).  Home 
range sizes for this species are relatively small; average home range size for nesting adults is approximately 
3 acres (range of 0.5-8 acres), while non-nesting adults may have home ranges of 15 acres (Bannor and 
Kiviat 2002).  The flight pattern of this species tends to consist of short, local flights, except during migration.   

E-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the common moorhen in the 
Housatonic River corridor upstream of Woods Pond Dam occurs in Reaches 5A, 5C, and 6.  No mapped 
habitat occurs for the common moorhen in Reach 5B.  Two small habitat areas exist in Reach 5A to the 
north of Utility Drive, on the east side of the Housatonic River.  A third, larger habitat area begins in the 
upper portion of Reach 5C and continues downstream into Woods Pond.  The mapped Priority Habitat for 
this species in Reaches 5 and 6 is shown in Figure E-1 at the end of this section.  The area of Priority 
Habitat associated with the common moorhen in Reaches 5 and 6 is 427 acres, with 297 acres within the 
lateral boundaries of the PSA.  The areal extent of habitat includes the main stem of the river, backwaters, 
and floodplain and some adjacent upland forests or scrubland.   

According to the 2010 NHESP database information, additional Priority Habitat for the common moorhen 
occurs downstream of Woods Pond within Reach 7 of the Housatonic River, as shown on Figure E-2.  This 
small habitat area (approximately 10 acres) is located to the southeast of South Street (Route 7), between 
South Street and Ice Glen Road in Reach 7F.  The habitat in Reach 7 includes the stream and portions of 
the wetland areas located between Clark Pond and the Housatonic River.  There is no mapped Priority 
Habitat for the common moorhen in Reach 8. 



Common Moorhen  
MESA Assessment  

 E-2  October 2010 

Based on the current Priority Habitat mapping and the life-cycle characteristics of the common moorhen, two 
distinct local populations of this species have been identified in Reaches 5 and 6 and Reach 7, respectively.  
The local population in Reaches 5 and 6 consists of the birds present in the entire 427-acre Priority Habitat 
in those reaches, including 297 acres within the PSA.  The distance along the river corridor between the 
southernmost Priority Habitat area within Reach 6 and the mapped habitat area in Reach 7 is approximately 
nine miles, encompassing at least 1,500 acres of Housatonic River corridor and floodplain. There are both 
ecological (habitat) and cultural conditions (e.g., roadways/bridges, developed areas) through this 
separation zone that are likely to separate the local populations of common moorhen using these distinct 
habitat areas.  The seven miles between the Reaches 5/6 and Reach 7 Priority Habitat areas include 
significant breaks in habitat such as downtown Lee and the Massachusetts Turnpike.  Given the strong site 
fidelity of the common moorhen, its short, local flight pattern, the small home range sizes of this species, and 
this separation in habitat, it is not plausible that there would be any significant interaction of common 
moorhens between the Reach 5/6 area and the Reach 7 area.  While winter migration patterns may result in 
some encounters between individuals of these areas, these would likely be short, random encounters and 
not material to the function of the local populations.   

E-3. Impacts of Remedial Alternatives on Common Moorhen Habitat 

E-3-1.  Impacts to Common Moorhen Habitat from Individual Sediment and Floodplain Alternatives 

Table E-1 summarizes the areal extent of impacts within mapped common moorhen habitat in Reaches 5 
and 6 for all the individual sediment and floodplain remedial alternatives, including both the impacts due to 
remediation and impacts due to access roads and staging areas (which are extremely limited).  SED 1 and 
SED 2 involve no construction activities.  SED 3 through SED 9 would all involve impacts to common 
moorhen habitat in Reaches 5C and 6.  Under SED 3, the thin-layer capping in those reaches would impact 
approximately 58 acres of common moorhen habitat, representing 14% of the overall Priority Habitat.  
SED 4 through SED 9 would impact more habitat in those reaches through sediment removal, capping, 
and/or thin-layer capping, affecting a total of approximately 118 to 131 acres, representing 28% to 31% of 
the overall Priority Habitat.  SED 10, which would only have impacts resulting from sediment removal in 
Reach 6, would impact approximately 18 acres of such habitat, representing 4% of the overall Priority 
Habitat.  Virtually all impacts to common moorhen habitat would be related to sediment remediation, with 
only <1 acre of impact related to access roads/staging areas under SED 4 and SED 5.  While no riverbank 
work directly impacting common moorhen habitat would occur in Reaches 5C or 6, the riverine impacts of all 
the sediment alternatives (except SED 1 and SED 2) would disrupt foraging and may disrupt migratory 
patterns for the common moorhen.   

Remediation activities under the floodplain alternatives would affect common moorhen habitat in Reaches 5 
and 6 primarily through removal of soil and associated vegetation where common moorhens forage and 
nest, with the extent of impact proportional to the extent of clearing for remediation and supporting facilities.  
Work in forested floodplains would have less severe impacts on this species compared to alterations to wet 
meadow and emergent marsh habitat, since moorhens are less likely to utilize forested habitats.  FP 1 and 
FP 2 would involve no impacts, FP 9 would impact <1% of the Priority Habitat in Reaches 5 and 6, FP 3 
through FP 5 and FP 8 would impact 1% to 3% of the habitat, and FP 6 and FP 7 would impact 8% to 10% 
of the habitat.  In addition to these direct impacts, remediation activities may also have indirect impacts on 
Priority Habitat from work in areas that are near and/or hydrologically connected to the Priority Habitat 
areas.  For example, as discussed in Section 5, work in the floodplains may alter the swales that convey 
floodwaters between the river and the marshy floodplain areas that support the moorhen; such alterations 
could alter the hydrology of the marshes to be drier than preferred by the moorhen.  Further, work in the 
open marsh and meadow habitats south of New Lenox Road may result in harassment or similar disruption 
to the foraging, nesting, and resting activities of the moorhen even if this work is outside of the actual Priority 
Habitat limits.   
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None of the sediment or floodplain alternatives would have any impact on the mapped Priority Habitat of the 
common moorhen in Reach 7.      

Table E-1. Impacts to Common Moorhen Priority Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Mapped 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives 

SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 -- -- 37.0 20.8 57.8 -- -- 0.0 -- 0.0 57.9 14% 

SED 4 -- -- 99.9 20.8 120.7 -- -- 0.1 -- 0.1 120.8 28% 

SED 5 -- -- 99.9 20.8 120.7 -- -- 0.1 -- 0.1 120.8 28% 

SED 6 -- -- 97.0 20.8 117.8 -- -- -- -- 0.0 117.8 28% 

SED 7 -- -- 97.0 20.8 117.8 -- -- -- -- 0.0 117.8 28% 

SED 8 -- -- 109.9 20.8 130.7 -- -- -- -- 0.0 130.7 31% 

SED 9 -- -- 97.0 20.8 117.8 -- -- -- -- 0.0 117.8 28% 

SED 10 -- -- -- 17.9 17.9 -- -- -- -- 0.0 17.9 4% 

Floodplain Alternatives 

FP 1 No Action 0 0% 

FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

FP 3 0.3 -- 3.2 0.0 3.6 0.2 -- 1.1 0.0 1.2 4.8 1% 

FP 4 0.3 -- 3.8 0.0 4.2 0.2 -- 1.2 0.0 1.3 5.5 1% 

FP 5 -- -- 5.8 0.2 6.0 -- -- 2.5 0.1 2.6 8.6 2% 

FP 6 0.1 -- 31.0 1.3 32.3 -- -- 2.6 0.2 2.8 35.2 8% 

FP 7 1.6 -- 39.3 1.3 42.3 0.1 -- 1.8 0.1 1.9 44.2 10% 

FP 8 0.6 -- 9.4 0.2 10.2 0.2 -- 2.7 0.1 3.0 13.2 3% 

FP 9 -- -- 0.2 -- 0.2 -- -- 0.3 -- 0.3 0.5 0.1% 

  

E-3-2.  Impacts to Common Moorhen Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the common moorhen.  Those impacts are shown in Table E-2 (except for the combination 
of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to Priority Habitat 
of the common moorhen would vary greatly among these combinations, ranging from approximately 18 
acres (4% of the Priority Habitat) under SED 10/FP 9 to approximately 163 acres (38% of the Priority 
Habitat) under SED 8/FP 7.  These remedial alternative combinations would not involve any riverbank 
remediation impacts in mapped habitat.  In addition, none of these combinations would affect the common 
moorhen Priority Habitat in Reach 7.        
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Table E-2. Impacts to Common Moorhen Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 0.3 -- 40.3 20.8 1.2 62.7 15% 

SED 5/FP 4 0.3 -- 103.7 20.8 1.4 126.3 30% 

SED 6/FP 4 0.3 -- 100.9 20.8 1.3 123.3 29% 

SED 8/FP 7 1.6 -- 137.0 22.1 1.9 162.6 38% 

SED 9/FP 8 0.6 -- 106.5 21.0 3.0 131.0 31% 

SED 10/FP 9 -- -- 0.2 17.9 0.3 18.3 4% 
* Includes 427-acre Priority Habitat between the Confluence and Woods Pond Dam.  

 

E-3-3. Impacts to Common Moorhen Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the common moorhen have also been evaluated (except for TD 1, the off-site disposal alternative). These 
impacts are shown in Table E-3.  For TD 2, the extent of mapped Priority Habitat within the footprint of the 
in-water Confined Disposal Facilitiy(ies) (CDFs) would depend on the number and configuration of the areas 
used for the CDF(s).  If the CDF was located entirely within Woods Pond, the impacts would range from 
almost no impacts (0.01 acre) to approximately 8 acres.  The largest impact, 33 acres, would come from the 
use of backwater BWL_07 and Woods Pond -Layout B in combination.  TD 3 would have no impact on 
common moorhen habitat, since none of the identified potential locations for an Upland Disposal Facility is 
within the mapped Priority Habitat for this species.  TD 4 and TD 5, if implemented at the identified GE-
owned property off New Lenox Road, would have no impacts on common moorhen Priority Habitat.  

Table E-3. Impacts to Common Moorhen Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location 
Extent of Impact (acres)   

TD 2 

BWL_07 25 (Reach 5C) 

BWL_09 9.2 (Reach 5C) 

Woods Pond – Layout A 0.01 

Woods Pond – Layout B 8.2 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 & TD 5 Off New Lenox Road None  
 

E-4. Assessment of Take of Common Moorhen  

The attached tables – Table E-4 for the sediment alternatives, Table E-5 for the floodplain alternatives, 
Table E-6 for the selected sediment and floodplain combinations, and Table E- 7 for the 
treatment/disposition alternatives – identify, for each alternative (or combination): (a) whether a take would 
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occur and the type of take; and (b) whether any take would be likely to impact a significant portion of the 
local population of this species. 

As shown in Table E-4, all sediment alternatives except for SED 1 and SED 2 would result in a take of 
common moorhen within Reaches 5C and 6.  Excavation, engineered capping, and/or thin-layer capping 
activities would cause a take by disrupting feeding activities of this species due to construction within the 
river channel and/or associated backwater areas.  SED 4 through SED 9 would also disrupt breeding or 
nesting activities in backwater areas, and all of the alternatives could cause indirect effects on such activities 
in nearby marshes due to construction noise and related disturbances.    

Remedial work involved with SED 3 would impact approximately 14% of the mapped common moorhen 
Priority Habitat in Reaches 5 and 6, primarily in riverine areas, where activities of the moorhen would be 
generally confined to foraging.  SED 4 through SED 9 would impact 28% to 31% of that mapped common 
moorhen Priority Habitat.  Those alternatives would impact sizeable areas of backwater aquatic bed 
habitats, affecting the foraging and breeding activities of the common moorhen.  Consequently, SED 4 
through SED 9 would impact a significant portion of the common moorhen population in Reaches 5 and 6, 
while SED 3 likely would not.  SED 10 would have limited work within the common moorhen Priority Habitat, 
affecting only 4% of the area and not involving any work in aquatic bed backwaters; therefore, SED 10 
would not impact a significant portion of the local common moorhen population.  

As shown in Table E-5, all of the floodplain alternatives except FP 1, FP 2, and FP 9 would result in a take of 
the common moorhen through alteration of preferred nesting, feeding, breeding, and protective cover 
habitat, behavioral disturbance of feeding, breeding or nesting activity due to construction activities, and a 
likely loss of prey species.  Soil excavation is also likely to substantially remove the seed bank of native 
plants utilized by moorhens, which also constitutes a take.  While FP 9 would affect a small amount of 
Priority Habitat, it is unlikely that a take would occur due to the small portion of Priority Habitat affected (< 1 
acre), none of which is in preferred moorhen habitat.    

FP 3 through FP 5 and FP 8 would impact 1-3% of the Priority Habitat for this species in Reaches 5 and 6 
and thus would not impact a significant portion of the local population.  FP 6 and FP 7 would involve greater 
impacts, affecting 8% to 10% of the common moorhen Priority Habitat in Reaches 5 and 6.  However, those 
impacts would be more concentrated in the northern Priority Habitat area in Reach 5A; impacts in the 
Reach 5C/6 area would be more dispersed, and therefore sufficient undisturbed habitat areas are likely to 
remain for the moorhen to sustain use of the area.  Therefore, these alternatives are unlikely to affect a 
significant portion of the local population.  Finally, under FP 9, even if a take occurred, the impacts would be 
so small (0.1% of the Priority Habitat) that they would not affect a significant portion of the local moorhen 
population.   

None of the sediment or floodplain alternatives (or the combinations) would have any impact on the mapped 
Priority Habitat for common moorhen in Reach 7.  Accordingly, no take of this species would occur within 
Reach 7. 

As shown in Table E-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1) would involve a take of the common moorhen in Reaches 5 and 6 for similar reasons 
to those discussed above.  SED 3/ FP 3 would impact 15% of the Priority Habitat.  Most of this impact would 
be to riverine habitat with minimal impacts to the marsh and aquatic bed habitats preferred by the moorhen, 
so it is unlikely that this combination would impact a significant portion of the local population.  The 
remaining combinations except for SED 10/FP 9 would impact 29% to 38% (123-163 acres) of the Priority 
Habitat, including extensive areas of backwater aquatic beds, Given the magnitude of this work, these 
combinations would impact a significant portion of the local population.  Conversely, SED 10/FP 9 would not 
do so, since it would impact only about 4% of the Priority Habitat and considerably less of the suitable 
shallow water habitat preferred by this species.   
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As shown in Table E-7, TD 2 is the only treatment/disposition alternative with impacts on mapped common 
moorhen Priority Habitat.  The in-water CDF(s) that would be used under TD 2 would impact up to 33 acres 
of Priority Habitat.  The CDF(s) would be constructed in open water areas and aquatic bed backwaters 
which could be utilized by this species for foraging, and they would cause a take.  However, these effects 
would be limited to 8% of the moorhen Priority Habitat in Reaches 5 and 6 and therefore would not 
adversely impact a significant portion of the local population.   

It should also be noted that the planting of vegetation used by common moorhens, as part of habitat 
restoration measures, would not eliminate the take or change the above conclusions regarding the extent of 
population impacts.  This is particularly true since numerous factors – including invasive species 
proliferation, grazing by wildlife such as muskrat, disease, improper hydrology, and/or changes in soil 
characteristics or other environmental conditions – could impair the success of any such plantings.  Thus, 
such efforts would not reliably result in lessening the impacts of the remedial construction activities on the 
local population where a significant portion of that population would be affected.  
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Table E-4. Assessment of Take of Common Moorhen Under Sediment Alternatives  

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; monitored natural recovery only NA 

SED 3  Yes in Reaches 5 and 6.  Thin-layer capping 
within Reaches 5C and 6 would alter 58 acres 
of Priority Habitat, and would cause a take by 
harassing or disrupting the species’ feeding 
activity within the river.  In addition, indirect 
effects may occur to breeding or nesting 
activity in nearby marshes due to construction 
noise and related disturbances.  
No in Reach 7, since SED 3 would not involve 
work in Reach 7. 

Unlikely in Reaches 5 and 6.  Under this 
alternative, 14% of the Priority Habitat in 
those reaches would be impacted.  However, 
all impacts would be within riverine and 
impoundment habitats, which are not this 
species’ primary habitat, and would primarily 
disrupt foraging activities of the bird, with no 
direct removal of nesting habitat or direct 
mortality expected.  Therefore, an impact to a 
significant portion of the local population is not 
likely. 
 
NA in Reach 7. 

SED 4 
through SED 

9 

Yes in Reaches 5 and 6.  Sediment removal, 
capping, and/or thin-layer capping within 
Reaches 5C and 6 and associated 
backwaters would alter 118 to 131 acres in of 
Priority Habitat, and would cause a take by 
harassing or disrupting the species’ feeding, 
breeding, or nesting activities due to 
construction within the river and associated 
backwater areas.  Indirect effects may also 
occur to breeding or nesting activity in nearby 
marshes due to construction noise and related 
disturbances. 
 
No in Reach 7, since SED 4 through SED 9 
would not involve work in the Priority Habitat 
in Reach 7.  

Yes in Reaches 5 and 6.  Under these 
alternatives, 28 to 31% of the Priority Habitat 
in those reaches would be impacted.  Habitat 
impacts under these alternatives include the 
loss of preferred habitat conditions that 
support foraging activity and potentially 
breeding activity.  Greater impacts to 
backwater aquatic bed habitat and increased 
disturbances to the fringing wetlands would 
occur under these alternatives.  These 
activities would therefore be expected to 
impact a significant portion of the local 
population.  
 
NA in Reach 7 

SED 10 Yes in Reaches 5 and 6.  Removal in Reach 6 
would alter approximately 18 acres in the 
Priority Habitat zone and would cause a take 
by harassing or disrupting the species’ 
feeding activity due to construction within the 
aquatic beds around Woods Pond.   
 
No in Reach 7, since SED 10 would not 
involve work in Reach 7. 

No.  Under this alternative, 4% of the Priority 
Habitat in Reaches 5 and 6 would be 
impacted.  While some disruption of foraging 
activities in Reach 6 is likely, these limited 
impacts are not expected to affect a 
significant portion of the local population. 
NA in Reach 7. 



Common Moorhen                                
MESA Assessment 

 E-8

Table E-5. Assessment of Take of Common Moorhen Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 No take due to no impact to common 
moorhen Priority Habitat. 

NA 

FP 3 through 
FP 5 and  

FP 8 

Yes in Reaches 5 and 6.  Soil removal 
activities and access roads/staging areas 
would involve direct impacts (disruption) to 
5-13 acres of the mapped Priority Habitat. 
This take would include direct alteration of 
preferred nesting, feeding, breeding, and 
protective cover habitat, behavioral 
disturbance of feeding, breeding or nesting 
activity due to construction activities, and a 
likely loss of prey species. Soil excavation is 
also likely to substantially remove the seed 
bank of native plants utilized by moorhens, 
which would also result in a take.  

No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

No in Reaches 5 and 6.  Under these 
alternatives, impacts to common moorhen 
Priority Habitat in Reaches 5 and 6 would 
represent only 1-3% of the Priority Habitat for 
this species.  Although impacts may occur to 
high quality habitat areas, such activity is not 
expected to impact a significant portion of the 
local population given the limited areas 
involved and remaining unaffected habitats.  
 
NA in Reach 7. 

FP 6 and  
FP 7 

Yes in Reaches 5 and 6.  Soil removal 
activities and access roads/staging areas 
would involve direct impacts (disruption) to 
35-44 acres of mapped Priority Habitat, most 
of which provide preferred moorhen habitat. 
This take would include direct alteration of 
preferred nesting, feeding, breeding, and 
protective cover habitat, behavioral 
disturbance of feeding, breeding or nesting 
activity due to construction activities, and a 
likely loss of prey species.  Soil excavation is 
also likely to substantially remove the seed 
bank of native plants utilized by moorhens, 
which would  also result in a take. 

No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7.  

Unlikely in Reaches 5 and 6.  Under these 
alternatives, 8% to 10% of the common 
moorhen Priority Habitat in Reaches 5 and 6 
would be impacted.  Impacts would be more 
concentrated in the northern Priority Habitat 
area in Reach 5A; impacts in the Reach 5C/6 
area would be more dispersed, and therefore 
sufficient undisturbed habitat areas would 
likely remain for the moorhen to sustain use of 
the area.  Therefore, these alternatives are 
unlikely to affect a significant portion of the 
local population in Reaches 5 and 6.   

NA in Reach 7 

FP 9 Unlikely in Reaches 5 and 6.  Soil removal 
activities and access roads/staging areas 
would occur in a relatively small portion (<1 
acre) of Reach 5C within the Priority Habitat 
zone, none of which is preferred moorhen 
habitat. 

No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

No in Reaches 5 and 6.  Even if a take 
occurred, this alternative would affect only a 
very small portion (0.1%) of the overall Priority 
Habitat in Reaches 5 and 6. 
 
NA in Reach 7.   
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Table E-6. Assessment of Take of Common Moorhen Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
 

Yes in Reaches 5 and 6.  The thin-layer 
capping activities in Reaches 5C and 6 under 
this combination would cause a take of 
common moorhen through disruption of 
foraging.  Floodplain soil removal activities 
and access roads/staging areas would 
involve impacts to potential breeding and 
nesting habitat.  In addition, harassment and 
disruption of feeding, nesting and migratory 
activities would occur.  Riverine and 
floodplain remediation activities would also 
result in a loss of prey species.   
 
No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

Unlikely in Reaches 5 and 6.  This 
combination would affect 15% of the common 
moorhen Priority Habitat in Reaches 5 and 6.  
The majority of these impacts would not be 
directly to nesting or breeding habitat 
because they are riverine impacts.  
Disruption of foraging activities and 
harassment would be the greatest impacts 
under this combination; however; it is unlikely 
that these impacts would be sufficient to 
affect a significant portion of the local 
population.  
 
NA in Reach 7.  

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reaches 5 and 6.  Sediment removal, 
capping, and/or thin-layer capping in riverine 
and backwater habitat, along with soil 
removal activities related to remediation and 
access road/staging area construction, would 
impact 123 to 163 acres of Priority Habitat.  
These activities would cause a take by 
harassing or disrupting the species’ feeding, 
breeding, and/or nesting activities due to 
construction within the river, backwater 
areas, and floodplain habitat.  Floodplain 
impacts would also result in the direct 
removal of common moorhen Priority Habitat.  
In addition, riverine and floodplain 
remediation activities would cause a loss of 
prey species.   
 
No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

Yes in Reaches 5 and 6.  Under these 
combinations, 29 to 38% of the Priority 
Habitat in Reaches 5 and 5 would be 
impacted.  Habitat impacts under these 
combinations would include the loss of 
preferred habitat conditions that support 
foraging activity, along with breeding and 
nesting activity.  Floodplain activities in the 
form of remediation and access roads/staging 
areas would result in a direct removal of 
common moorhen Priority Habitat.  Overall, a 
significant portion of the local population 
would be impacted.   
 
 
 
 
NA in Reach 7. 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 10/FP 9 Yes in Reaches 5 and 6.  Removal in Reach 
6 would alter approximately 18 acres in the 
Priority Habitat zone and cause a take by 
harassing or disrupting the species’ feeding, 
breeding or nesting activity due to 
construction within the river channel and 
associated backwater areas.  An additional 
0.5 acre of floodplain impacts from 
remediation and access roads/staging areas 
would remove Priority Habitat and cause 
additional harassment and disruption of 
foraging, nesting and breeding activities.     
No in Reach 7 due to no impacts on Priority 
Habitat in Reach 7. 

No in Reaches 5 and 6.  Under this 
alternative, only 4% of the Priority Habitat in 
Reaches 5 and 6 would be impacted.  While 
habitat impacts would likely include disruption 
of foraging, breeding and nesting activities in 
the work areas, these areas are small and 
only 0.5 acre of impact would occur in the 
floodplain.  Therefore, this combination is not 
expected to impact a significant portion of the 
local population in Reaches 5 and 6. 
NA in Reach 7. 
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Table E-7. Assessment of Take of Common Moorhen Under Treatment/Disposition (TD) 
Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2  No take under the footprint that uses Woods 
Pond – Layout A for CDF, since that footprint 
would only impact 0.01 acre of common 
moorhen Priority Habitat.   
Yes in Reaches 5 and 6 under the footprint 
that uses Woods Pond – Layout B for CDF, 
since that footprint would impact 8.2 acres of 
common moorhen Priority Habitat.  These 
impacts would cause disruption of feeding 
activities and may impact nesting and 
breeding activities through harassment during 
construction.   
 
Yes in Reaches 5 and 6 under any footprint 
that involves a backwater, since construction 
of CDF(s) in backwater areas would impact 
9.2 to 25 acres of common moorhen Priority 
Habitat.  These impacts would cause 
disruption of feeding activities and may 
impact nesting and breeding activities through 
harassment during construction.   

No.  The maximum impact (33 acres if 
BWL_07 is used in combination with Woods 
Pond B) would be approximately 8% of the 
total Priority Habitat for the common moorhen 
in Reaches 5 and 6.  While these impacts to 
backwater habitat could result in direct 
removal of common moorhen nesting habitat, 
the overall extent of the habitat loss within the 
Priority Habitat is not expected to result in an 
impact to a significant portion of the local 
population.   

TD 3 No take due to no impacts. NA 

TD 4 & TD 5 No take due to no impacts.   NA 
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F. Water Shrew (Sorex palustris) MESA Assessment 

F-1. Summary of Species Life Cycle and Habitat Requirements 

The water shrew (Sorex palustris) is a terrestrial mammal found near rivers and streams with exposed banks, 
rocks, and downed logs along the watercourses.  The water shrew is a Species of Special Concern under the 
Massachusetts Endangered Species Act (MESA) (NHESP 2008).  Water shrews utilize a diverse array of 
habitats.  They stay close to water and prefer high-gradient or swift flowing streams near boreal or mixed 
forests.  Water shrews also inhabit wet areas bordering lakes and ponds, backwater sloughs, and springs.   

A secretive and elusive species, water shrews use small surface runways under bank overhangs, fallen logs, 
woody debris, and brush piles for concealment and cover.  Underground runways created by mice and moles 
may be used to conceal movement.  The water shrew lives on river banks where moss-lined burrows are 
hidden between tangles of roots along undercut banks or boulders, and are seldom found more than a few 
yards from the nearest water.  Their preference for forested habitats and their proximity to water suggests that 
forested waterways are important habitat for the species.  Peak activity for the water shrew occurs at dawn 
and dusk; however, it also forages during the day and night.  Water shrews are active throughout the year 
and are generally extremely active when awake.  Periods of deep slumber are also reported and may help to 
reduce metabolic demands during the winter months.  During winter months, water shrews are often found in 
beaver lodges and muskrat houses in addition to small burrows described above.     

Water shrews are insectivorous and, when awake, forage excitedly for short periods of time.  Foraging 
involves darting around actively in search of invertebrates and aquatic insects, including mayfly larvae, 
caddisfly larvae, stonefly larvae, and other insects including beetles and crickets.  Snails, flatworms, small fish 
and fish eggs, and salamander larvae supplement their diet.  Some plant material is also eaten.  The water 
shrew swims underwater in search of prey; water shrews are active divers and use their large webbed hind 
feet to propel themselves along the bottom of the water in search of prey.  Foraging is directed by multiple 
senses including smell, hearing, and touch as the species’ eyesight is poorly developed.  Whiskers along their 
long, pointed, snouts may help locate food underwater by picking up vibrations from their prey. 

The breeding season for the water shrew begins in February and continues into August, with the height of the 
season possibly occurring in March to July, although it varies with the weather.  Although generally solitary 
creatures, during breeding season a male will approach a female to see if she is ready to mate and 
communicate by scent and high-pitched squeaks and twitters.  Nest material in the streamside burrows 
consists of dried moss or other vegetation.  Females produce 2 to 3 litters each year with 3 to 10 
(commonly 6) young in each litter.  The gestation period is 21 days.  Young are weaned in about three weeks 
and once weaned leave the nest for a solitary life.  Longevity is about 18 months, but the average life span is 
less than a year.   

F-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the water shrew occurs within a section of 
riverine and floodplain habitat in the middle of Reach 5C, as shown on Figure F-1.  The total Priority Habitat 
for the water shrew covers approximately 41 acres, with nearly 39 acres located within the PSA.  The areal 
extent of the mapped habitat includes the main channel, riverbanks, backwater areas bordering the 
Housatonic River, forested wetland in the floodplain, and shrub swamp.  One observation of the water shrew 
was documented within this section of Reach 5C in 2002; according to the observation form, this shrew was 
found dead and floating within the confines of the river (Woodlot 2002).  

No information is currently available on the home range or migration capabilities of the water shrew.  Based 
on the Priority Habitat mapping and the life-cycle characteristics of the water shrew,the local population is 
considered to encompass the 41 acres of mapped Priority Habitat within Reach 5.  Within the mapped Priority 
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Habitat, water shrews would be more likely to be encountered closer to the River and backwater areas.  As 
described above, they are seldom found more than a few yards from the nearest water.  The distribution of 
individuals throughout the mapped Priority Habitat for this assessment was assumed to be concentrated 
along the banks and in close proximity to the river and the open water habitat associated with the mapped 
wetland areas.  No mapped Priority Habitat for water shrew is identified in Reaches 6, 7, or 8. 

F-3. Impacts of Remedial Alternatives on Water Shrew Habitat 

F-3-1. Impacts to Water Shrew Habitat from Individual Sediment and Floodplain Alternatives 

Table F-1 summarizes the areal extent of work within water shrew habitat for all the remedial alternatives in 
Reaches 5 and 6.  SED 3 would impact 4.5 acres of the mapped Priority Habitat for this species, and SED 4 
through SED 9 would impact approximately 7.5 acres of that habitat.  The impacts would occur mainly as a 
result of excavation of river bottom sediments and backfill/capping, which would reduce the availability of prey 
species within the river, backwater, and shoreline areas.  As this species forages within the aquatic 
environment, these activities would disrupt foraging of the water shrew.  In addition,, SED 3 through SED 5 
would alter nearby floodplain habitat (less than 1 acre) for access road/staging area construction, which would 
result in loss of the litter layer, underground burrows and runways, and other features important to water 
shrew nesting, protective cover, overwintering, and secondary foraging, and could also cause direct mortality 
to water shrews from equipment traffic. No riverbank remediation would occur within water shrew Priority 
Habitat under any of the sediment alternatives.  SED 10 would have no impact on any portion of the mapped 
Priority Habitat for this species. 

FP 2 and FP 9 would affect no or a very minimal amount (0.1 acre) of the Priority Habitat of the water shrew.  
FP 3 through FP 5 would each impact approximately 3 acres of mapped Priority Habitat due to soil excavation 
and construction of access roads/staging areas.  Impacts to mapped Priority Habitat under the remaining 
floodplain alternatives would range from approximately 5 acres under FP 8 to 11 acres under FP 6.  In the 
affected areas, various habitat features that create suitable habitat used by the water shrew would be lost. 
Fallen debris and vegetative cover used for concealment and passage ways by the water shrew as it actively 
forages for food would be removed.  The loss of cover from living plants and downed woody debris would 
likely increase predation from both terrestrial species such as weasels and mink and aerial predators such as 
hawks and owls. Habitat fragmentation, even in small areas, can be detrimental to water shrew populations 
because it reduces movement opportunities.  Underground burrows and runways in the litter layer used for 
concealment would also be destroyed by excavation and backfilling activities. Removal of large canopy trees 
could result in increased water temperature in the foraging habitat of the shrew.  Additionally, indirect impacts 
to the aquatic habitats, primarily sedimentation, could impact shrew prey species.  Excavation and backfilling 
in the floodplain habitats may also cause direct mortality to the water shrew population from the operation of 
excavation equipment.   
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Table F-1. Impacts to Water Shrew Priority Habitat Remedial Alternative   

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives 

SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 -- -- 3.6 -- 3.6 -- -- 0.8 -- 0.8 4.5 11% 

SED 4 -- -- 6.5 -- 6.5 -- -- 0.9 -- 0.9 7.4 18% 

SED 5 -- -- 6.5 -- 6.5 -- -- 0.9 -- 0.9 7.4 18% 

SED 6 -- -- 7.5 -- 7.5 -- -- -- -- 0.0 7.5 18% 

SED 7 -- -- 7.5 -- 7.5 -- -- -- -- 0.0 7.5 18% 

SED 8 -- -- 7.5 -- 7.5 -- -- -- -- 0.0 7.5 18% 

SED 9 -- -- 7.5 -- 7.5 -- -- -- -- 0.0 7.5 18% 

SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

Floodplain Alternatives 

FP 1 No Action 0 0% 

FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

FP 3 -- -- 2.2 -- 2.2 -- -- 0.6 -- 0.6 2.8 7% 

FP 4 -- -- 2.2 -- 2.2 -- -- 0.6 -- 0.6 2.8 7% 

FP 5 -- -- 2.3 -- 2.3 -- -- 0.7 -- 0.7 3.0 7% 

FP 6 -- -- 10.5 -- 10.5 -- -- 0.7 -- 0.7 11.2 28% 

FP 7 -- -- 7.2 -- 7.2 -- -- 1.1 -- 1.1 8.3 20% 

FP 8 -- -- 4.3 -- 4.3 -- -- 0.7 -- 0.7 5.0 12% 

FP 9 -- -- 0.0 -- 0.0 -- -- 0.1 -- 0.1 0.1 <1% 
 

F-3-2. Impacts to Water Shrew Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of selected combinations of sediment and floodplain alternatives (described in the text of this report) 
on the Priority Habitat of the water shrew.  Those impacts are shown in Table F-2, except for the combination 
of SED 2/FP 1, which does not involve any remedial construction activities.  Total impacts to Priority Habitat 
of the water shrew for the other combinations, except for SED 10/FP 9, range from 7 acres (18% of the 
Priority Habitat) under SED 3/FP 3 to 16 acres (39% of the Priority Habitat) under SED 8/FP 7.  SED 10/FP 9 
would impact only 0.1 acre (<1%) of the Priority Habitat.    

As discussed for the individual sediment and floodplain alternatives, remediation activities within the main 
river channel would adversely affect the foraging opportunities for the water shrew.  Work in the adjacent 
floodplains would remove primary habitat for the water shrew under combinations that involve remediation of 
the open water areas within the mapped habitat.  In addition to impacting the foraging activities of the water 
shrew, soil remediation in these areas would remove vegetation and destroy habitat along the banks of the 
open water areas.  Additional floodplain impacts would include removal of the litter layer, underground 
burrows and runways, and other forest floor features used by this species, adversely affecting critical nesting, 
overwintering, protective cover and secondary foraging habitat.  Direct mortality could also occur as a result of 
these combinations, particularly in areas along open water or bank habitat.   
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Table F-2. Impacts to Water Shrew Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access 
& 

Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- 5.9 -- 1.3 7.2 18% 

SED 5/FP 4 -- -- 8.8 -- 1.4 10.1 25% 

SED 6/FP 4 -- -- 9.7 -- 0.6 10.3 25% 

SED 8/FP 7 -- -- 14.6 -- 1.1 15.7 39% 

SED 9/FP 8 -- -- 11.8 -- 0.7 12.5 31% 

SED 10/FP 9 -- -- 0.0 -- 0.1 0.1 <1% 
* Includes 41-acre Priority Habitat between the Confluence and Woods Pond Dam.   

F-3-3.  Impacts to Water Shrew Habitat from Treatment/Disposition Alternatives 

There would be no impacts to water shrew Priority Habitat from any of the treatment/disposition alternatives 
since no facilities would be built and no work would be conducted within the mapped habitat for this species. 

F-4. Assessment of Take of Water Shrew  

The attached tables – Table F-3 for the sediment alternatives, Table F-4 for the floodplain alternatives and 
Table F-5 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be likely 
to impact a significant portion of the local population of this species.  

As shown in Table F-4, all of the sediment alternatives except than SED 1, SED 2, and SED 10 would result 
in a take of water shrew due to their impacts on approximately 4 to 7.5 acres of the in-water foraging habitat 
of this species, which would reduce or eliminate prey species and disrupt the water shrew’s in-water 
movements for feeding.  In addition, under SED 3 through SED 5, access road/staging area construction in 
another approximately 1 acre of Priority Habitat would reduce vegetative cover, fragment habitats, and 
potentially cause direct mortality from equipment traffic.  There would be no impacts to water shrew Priority 
Habitat under SED 1, SED 2, or SED 10. 

Remedial activities under SED 3 would impact 11% of the mapped habitat, while SED 4 through SED 9 would 
impact approximately 18% of the total mapped water shrew Priority Habitat.  Alterations to the water shrew’s 
primary foraging habitat under SED 3 could be enough to impact a significant portion of the local population.  
SED 4 through SED 9 would involve remediation of all riverine habitat within and large portions of backwater 
habitat adjacent to mapped Priority Habitat for the water shrew.  Impacts to the entirety of primary foraging 
habitat for the water shrew under these alternatives would impact a significant portion of the local population.   

As shown in Table F-5, all floodplain alternatives other than FP 1, FP 2, and FP 9 would result in a take of the 
water shrew.  FP 1 and FP 2 would involve no impacts to water shrew Priority Habitat and FP 9 would impact 
only 0.1 acre (less than 1%) of Priority Habitat.  FP 3 through FP 8 would impact floodplain forest, shrub 
swamp, and open water pools utilized by the water shrew.  Remedial construction activities in these areas 
would remove trees and associated burrows, reduce vegetative cover, eliminate foraging habitat in the open 
water areas of the floodplain, impede migration and movements through habitat fragmentation, and potentially 
cause direct mortality from equipment traffic.   

FP 3 through FP 5 by themselves are unlikely to impact to a significant portion of the local population, given 
the extent and location of remediation within the Priority Habitat (affecting 7% of that mapped habitat), since 
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the remaining floodplain habitat would probably continue to support breeding, nesting, overwintering, 
protective cover, and secondary foraging by the water shrew.  FP 6 and FP 7 would impact a greater extent of 
the water shrew Priority Habitat (20% and 28%, respectively), with extensive alterations of preferred habitats 
for this species.  As such, they would impact a significant portion of the local water shrew population.  It is 
possible that FP 8 would impact a significant portion of the local population.  That alternative would impact 
12% of the Priority Habitat, including preferred habitat.  However, the remaining floodplain habitat may 
continue to support breeding, nesting, overwintering, protective cover, and secondary foraging by the water 
shrew. 

As shown in Table F-6, all of the combinations of sediment and floodplain alternatives under evaluation 
except SED 2/FP 1 and SED 10/ FP 9 would involve a take of the water shrew for similar reasons to those 
discussed above.  SED 3/FP 3 would impact 18% of the overall Priority Habitat of the water shrew, most of 
which would be within riverine habitat.  Those effects would be sufficient to impact a significant portion of the 
local water shrew population.  The remaining sediment-floodplain combinations would impact 25% to 39% of 
the overall Priority Habitat.  These impacts would occur within the riverine and backwater habitats, as well as 
within the adjacent floodplain habitat.  Under these combinations, all of the riverine habitat would be impacted 
and varying amounts of floodplain habitat would be removed.  As such, these combinations would adversely 
affect a significant portion of the local water shrew population.   

It should be noted that some of the habitat restoration measures described in Section 5.3 of the Revised CMS 
Report would address the water shrew habitat.  These would include efforts to restore riverine and backwater 
foraging habitats and adjacent wooded floodplain wetland habitats.  However, such actions would not 
eliminate the take, nor would they change the above conclusions regarding the extent of local population 
impacts.  Given the substantial uncertainties in the ability of such measures to re-establish pre-remediation 
conditions in these habitats and the timing in which they might do so (as discussed in Section 5.3), such 
restoration efforts would not reliably lessen the extent of impacts on the local water shrew population where a 
significant portion of that population would be affected.  For example, invasive species proliferation, disruption 
of the food chain that supports the water shrew, and increased predation due to inadequate vegetative cover 
could all impair the restoration of the local water shrew population.  
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Table F-3. Assessment of Take of Water Shrew Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No due to no action NA 

SED 2 No due to monitored natural recovery only.  NA 

SED 3  Yes.  Thin-layer capping of ~ 4 acres in the 
river would affect feeding activities of the 
water shrew due to impacts on prey species 
and direct disruption of the water shrew’s in-
river movements for foraging. Construction of 
access roads/staging areas would alter 
almost one acre of floodplain Priority Habitat, 
resulting in loss of the litter layer, 
underground burrows and runways, and other 
features important to water shrew nesting, 
protective cover, overwintering, and 
secondary foraging.  Construction of access 
roads/staging areas could also cause direct 
mortality to water shrews from equipment 
traffic.  

Possibly.  Approximately 11% of the Priority 
Habitat would be impacted under this 
alternative, with the majority of these impacts 
within the riverine habitat.  These impacts 
would reduce key foraging opportunities for 
this species within the river.  In addition, 
SED 3 would affect a portion of the floodplain 
habitat for this species.  However, the 
riverbanks and the remainder of the 
floodplain within Priority Habitat would 
continue to provide breeding, nesting, 
overwintering, protective cover and 
secondary foraging habitat for the water 
shrew.    

SED 4 
through  
SED 9 

Yes.  Thin-layer capping or excavation of 
sediments with capping or backfilling in river 
and backwater areas, affecting 7 to 8 acres of 
water shrew Priority Habitat, would adversely 
impact feeding and migratory activity due to 
impacts on prey species, and disruption of 
the water shrew’s use of the riverine habitat.  
In addition, SED 4 and SED 5 would impact 
an additional ~ 1 acre of mapped habitat in 
the floodplain, reducing protective vegetative 
cover, breeding, nesting, overwintering, and 
secondary foraging habitat in that  area, and 
potentially causing direct mortality to water 
shrews from equipment traffic.   

Yes.  These alternatives would affect 
approximately 18% of the total Priority 
Habitat.  The work would adversely affect the 
primary foraging habitats for this species 
within the river and backwater areas, 
eliminating or severely altering the majority of 
foraging habitat for water shrews in certain 
areas of the mapped Priority Habitat.   
 

SED 10 No.  No work in water shrew Priority Habitat 
would occur under SED 10. 

NA 
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Table F-4. Assessment of Take of Water Shrew under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action  
NA 

NA 

FP 2 and  
FP 9 

No.  FP 2 would not affect any portion of 
Priority Habitat, and FP 9 would affect no in-
water habitat for remediation and only a very 
limited amount (0.1 acre) of floodplain habitat 
for access road/staging area construction. 

NA 

FP 3 through  
FP 5 

Yes.  These alternatives would impact 
approximately 3 acres of suitable water 
shrew habitat due to floodplain remediation 
and access road/staging area construction. 
Such work would result in a loss of trees, 
understory cover, and woody debris.  These 
activities would also destroy underground 
tunnels and runways used by the water 
shrew for breeding, nesting, protective cover, 
and secondary foraging.  They could also 
cause direct mortality to individual animals 
from equipment traffic.   

Unlikely.  Remedial activities would impact 
only 7% of the total Priority Habitat.  Under 
FP 3 and FP 4, the majority of impacts would 
occur in a large open water area within the 
floodplain on the western side of the river; 
FP 5 impacts are more scattered.  Remaining 
floodplain habitat is likely to continue to 
support breeding, nesting, overwintering, 
protective cover, and secondary foraging by 
the water shrew.  

FP 6 and FP 7 Yes. These alternatives would impact 8 to 11 
acres of suitable water shrew habitat due to 
floodplain remediation and access 
road/staging area construction.  These 
activities would result in a loss of trees, 
understory cover, and woody debris.  These 
activities would also destroy underground 
tunnels and runways used by the water 
shrew for breeding, nesting, protective cover 
and secondary foraging.  They could also 
cause direct mortality to individual animals 
from equipment traffic.       
 

Yes.  These alternatives would impact 20% to 
28% of the Priority Habitat.  Most of these 
impacts would occur in primary habitat for the 
water shrew, including forested wetlands, 
shrub swamps and open water habitat within 
the floodplain.  A large portion of the 
remediation would occur in areas located 
adjacent to the river, backwater habitat, or 
other open water areas within the floodplain.  
Important features of the floodplain habitats 
such as woody debris, vegetation cover and 
small mammal tunnels frequented by this 
species would be lost over an extensive area.  
Such extensive alterations would impact a 
significant portion of the local water shrew 
population.  

FP 8 Yes.  This alternative would impact 
approximately 5 acres of suitable water 
shrew habitat due to floodplain remediation 
and access road/staging area construction.  
These activities would result in a loss of 
trees, understory cover, and woody debris.  
These activities would also destroy 
underground tunnels and runways used by 
the water shrew for breeding, nesting, 
protective cover and secondary foraging.  
They could also cause direct mortality to 
individual animals from equipment traffic.   

Possibly.  This alternative would impact 
approximately 12% of the water shrew 
Priority Habitat.  These activities would occur 
within preferred water shrew habitats in the 
floodplain.  However, the remaining floodplain 
habitat may continue to support breeding, 
nesting, overwintering, protective cover, and 
secondary foraging by the water shrew.      
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Table F-5. Assessment of Take of Water Shrew under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes. Remedial work would impact from 7 to 
16 acres of mapped Priority Habitat.  
Alteration of riverine and floodplain habitats 
would result in a take of water shrew through 
the loss of suitable foraging habitat and 
reduction of prey species in the river and 
backwater, the removal of underground 
tunnels and runways, downed wood debris, 
and vegetative cover in the adjacent 
floodplain, adversely affecting water shrew 
overwintering, breeding, nesting, secondary 
foraging, and protective cover.  Direct 
mortality of individuals during remediation 
and access road/staging area construction 
activities may also occur.  

Yes.  These combined alternatives would 
impact 18 to 39% of the water shrew Priority 
Habitat.  The impacts would adversely affect 
the species in all aspects of its life, from 
foraging within the river and backwater areas 
to use of floodplain habitats near the river for 
overwintering, breeding, nesting, protective 
cover, and secondary foraging.  The 
extensive area and diversity of habitats 
adversely affected would impact a significant 
portion of the local water shrew population.     

SED 10/FP 9 No.  This combination would not affect in-
water habitat and would affect only a very 
minor amount (0.1 acre) of floodplain habitat 
for access road/staging area construction.   

NA   
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G. Longnose Sucker (Catostomus catostomus) MESA 
Assessment  

G-1. Summary of Species Life Cycle and Habitat Requirements 

The longnose sucker (Catostomus catostomus) is a fish that typically inhabits clear lakes and streams with 
rocky substrates where water temperatures are cold.  It is a Species of Special Concern in Massachusetts 
(NHESP 2008).  In Massachusetts, the longnose sucker is only found in the western part of the State and has 
been identified in the Deerfield, Housatonic, Hoosic, and Westfield watersheds (NHESP 2008).  Longnose 
suckers and white suckers (Catostomus commersoni) are common to the same habitat and can be 
distinguished by scale, lateral line pores, and lower lip comparison.  The longnose sucker matures at 5 to 7 
years and a length of 13 to 40 centimeters (5 to 16 inches), and can live up to 20 years.   

Spawning activity begins by migration to shallow cold water streams with gravel bottoms between the middle 
of April to July.  Spawning typically occurs during daylight periods, exposing spawning fish to increased 
threats from predators, including northern pike, black bears, and ospreys.  Eggs are not territorially 
maintained in a nest, but are deposited between gravel in the substrate where they attach by adhesive 
qualities as they fall.  Eggs take approximately two weeks to hatch and remain as sac fry in the gravel for one 
to two weeks before they begin to move freely and feed (Mansfield 2004). The major factors in reproductive 
success are gravel substrates that are well oxygenated, free of flow alterations, and maintenance of cool  
water temperatures.  Spawning habitat alteration through erosion and sedimentation is a major threat to the 
species (NHESP 2008).   

G-2. Species’ Mapped Priority Habitat from the Confluence through Reach 8 

According to 2010 NHESP database information Priority Habitat for the longnose sucker occurs in Reach 7, 
downstream of Woods Pond.  There are two mapped segments of Priority Habitat in this reach.  One extends 
for approximately 5.5 miles from the Columbia Mill Dam to just downstream of the Hop Brook/Housatonic 
River confluence (Reaches 7C and 7D).  Included in this mapped segment is the lower portion of Goose Pond 
Brook (located approximately 0.4 miles downstream of I-90) and several small backwater areas.  A second 
segment extends approximately 2.5 miles from the Glendale Dam almost to the end of Reach 7 (i.e., just 
upstream of the Rising Pond Dam impoundment; Reach 7H).  Included in this mapped segment is the lower 
portion of Mohawk Brook (located approximately 1 mile downstream of the Glendale Dam).  The overall 
mapped Priority Habitat within Reach 7 covers a total of 109 acres.  The mapped Priority Habitat for this 
species is shown on Figure G-1 at the end of this section.  There is no mapped Priority Habitat for longnose 
sucker in Reaches 5, 6, or 8.   

Based on the Priority Habitat mapping and the life-cycle characteristics of the longnose sucker, two distinct 
populations of longnose suckers have been identified and evaluated in this assessment.  The two local 
populations are separated by nearly eight miles of river and two dams (i.e., Willow Mill Dam and Glendale 
Dam).  The upstream local population likely uses Goose Pond Brook as one of its primary spawning grounds.  
Goose Pond Brook is classified as a Class B coldwater fishery.  The second, downstream local population in 
Reach 7 likely uses Mohawk Brook, another coldwater fishery, as its primary spawning grounds.   

For both populations in Reach 7, the distribution of the species throughout the mapped riverine habitat was 
assumed to be uniform across that habitat, with high densities of adults, eggs, and fry associated with Goose 
Pond Brook and Mohawk Brook starting in April and July.  Based on the spawning habitat requirements of this 
species, impacts to these tributary spawning areas are more detrimental to this species than impacts to other 
aquatic habitats.  
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G-3. Impacts of Remedial Alternatives on Longnose Sucker Habitat 

G-3-1.  Impacts to Longnose Sucker Habitat from Individual Sediment and Floodplain Alternatives 

Table G-1 summarizes the areal extent of work within longnose sucker habitat within Reach 7 for all the 
individual sediment remedial alternatives.  There are no direct impacts to longnose sucker Priority Habitat 
outside of Reach 7.  The floodplain remedial alternatives would not directly impact longnose sucker habitat 
since this species is entirely aquatic.   

Impacts to the longnose sucker Priority Habitat would occur only under four sediment remedial alternatives.  
SED 1 and SED 2 involve no construction activities.  SED 3 through SED 5 and SED 10 would have no 
impacts on NHESP-mapped areas as no work would be conducted in the Priority Habitat of the longnose 
sucker.  SED 6 through SED 9 would each impact a total of approximately 7 acres of riverine habitats within 
the impounded segment of river between the Eagle Mill Dam and the Columbia Mill Dam, just upstream from 
the route 20 bridge crossing (Reach 7C).  These impacts would result from thin-layer capping under SED 6 
and sediment removal under SED 7 through SED 9.  These impacts would occur within approximately 6% of 
the overall upstream Priority Habitat in Reach 7.  No impact would occur within potential spawning habitats in 
Goose Pond Brook and Mohawk Brook, and no impacts would occur in the downstream stretch of mapped 
Priority Habitat below the Glendale Dam.   

Table G-1. Impacts to Longnose Sucker Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - Remediation % of 
Total 

Priority 
Habitat 7B 7C 7E 7G 8 Total

SED 1 No Action 0% 

SED 2 Monitored Natural Recovery 0% 

SED 3 -- -- -- -- -- 0.0 0% 

SED 4 -- -- -- -- -- 0.0 0% 

SED 5 -- -- -- -- -- 0.0 0% 

SED 6 0.0 7.0 -- 0.0 -- 7.0 6% 

SED 7 0.0 7.0 -- 0.0 -- 7.0 6% 

SED 8 0.0 7.0 -- 0.0 -- 7.0 6% 

SED 9 0.0 7.0 -- 0.0 -- 7.0 6% 

SED 10 -- -- -- -- -- 0.0 0% 
 

Although the floodplain remedial alternatives would not directly impact longnose sucker habitat, indirect 
impacts could occur from remediation activities performed directly adjacent to the river.  Loss of vegetation in 
the adjacent floodplain can cause increased sedimentation into the river, which would have the potential to 
impact individual longnose suckers.  In addition, decreased tree cover along the banks could result in 
increases in water temperature and a decrease in woody debris that often drops into the river creating 
important cover and structure that this species would use.  Alternative FP 7 would result in the greatest 
impact to floodplain areas directly adjacent to the river (approximately 2 acres).  These impacts would occur 
over five discrete areas in the upstream Priority Habitat area and three areas in the downstream Priority 
Habitat area.   

G-3-2.  Impacts to the Longnose Sucker Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
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Priority Habitat of the longnose sucker.  Given the lack of direct impact of floodplain remediation or access 
roads and staging areas on the Priority Habitat of the longnose sucker, the impacts of these combinations are 
the same as those of their sediment components, as shown in Table G-1 above.  Thus, SED 3/FP 3, SED 
5/FP 4, and SED 10/FP 9 would have no impact on the Priority Habitat; and SED 6/FP 4, SED 8/FP 7, and 
SED 9/ FP 8 would impact approximately 7 acres (~ 6%) of the upstream Priority Habitat.  Further, as noted 
above, SED 8/FP 7 would have additional, indirect impacts of approximately 2 acres due to floodplain 
remediation immediately adjacent to the river in both the upstream and downstream Priority Habitat areas.    

G-3-3. Impacts to the Longnose Sucker Habitat from Treatment/Disposition Alternatives 

There would be no impacts to longnose sucker Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species.  

G-4. Assessment of Take of Longnose Sucker  

The attached tables – Table G-2 for the sediment alternatives, Table G-3 for the floodplain alternatives, and 
Table G-4 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local populations of this species. 

As shown in Table G-2, sediment alternatives SED 1 through SED 5 and SED 10 would not involve any 
construction activities within Priority Habitat for the longnose sucker and thus would not cause a take of this 
species.  Alternatives SED 6 through SED 9 would result in a take of the longnose sucker.  At a minimum, the 
feeding habitat within the Former Eagle Mill Impoundment (Reach 7C) would undergo significant alteration 
from sediment removal or thin-layer capping activities.  The alterations to the benthic habitat would also result 
in impacts to the invertebrate community and other food sources for the longnose sucker for some period of 
time.   

As also shown in Table G-2, none of the sediment alternatives that would result in a take would impact a 
significant portion of a local population of longnose sucker.  SED 6 through SED 9 would impact a small 
portion (6%) of the overall upstream Priority Habitat area, and impacts within that habitat would be temporary.  
In addition, these impacts would occur within one impounded area and would not affect spawning habitats 
located in tributaries along the River.  Those alternatives would not impact the downstream Priority Habitat.   

As shown in Table G-3, none of the floodplain alternatives would result in a take of the longnose sucker.  
Indirect impacts to the riverine habitat of the longnose sucker would be possible under FP 7.  Possible indirect 
impacts would include increased sedimentation, increased temperature and loss of woody debris to the river.  
However, these impacts would occur over numerous, small, and discrete areas, spread out over 
approximately 8 miles of mapped river corridor, and would not cause a take.    

As shown in Table G-4, three of the six evaluated sediment and floodplain combinations would result in a take 
of the longnose sucker in the upstream Priority Habitat.  Due to their sediment remediation components, SED 
6/FP 4, SED 8/FP 7, and SED 9/FP 8 would result in a take for the same reasons given for those individual 
sediment alternatives.  However, since the impacted area is a relatively small portion of the overall upstream 
Priority Habitat (approximately 6%) and is outside of any known sensitive spawning areas, these 
combinations would not impact a significant portion of the local population in that habitat.        

References: 

Mansfield, K. 2004. Longnose Sucker. Wildlife Notebook Series - Alaska Department of Fish and Game, 1-2. 
(www.adfg.state.ak.us/pubs/notebook/fish/longnosesucker.php)  
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NHESP.  August 2008.  Massachusetts List of Endangered, Threatened and Special Concern Species as 
published in the Code of Massachusetts Regulations.  Natural Heritage & Endangered Species Program. 321 
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Table G-2. Assessment of Take of Longnose Sucker Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No; no action. NA 

SED 2 No; monitoring natural recovery only NA 

SED 3, SED 4, 
SED 5, and 

SED 10 

No.  No activities within longnose sucker 
mapped Priority Habitat.   

NA 

SED 6 to 
SED 9 

Yes in upstream Priority Habitat.  Sediment 
removal or thin-layer capping activities would 
involve direct impacts to approximately 7 
acres of suitable longnose sucker Priority 
Habitat located in the upstream part of 
Reach 7, within the Former Eagle Mill 
Impoundment.  This take would include direct 
alteration of mapped benthic habitat and the 
destruction of invertebrate and other aquatic 
food sources.  
 
No in downstream Priority Habitat due to no 
activities within that habitat.  

No in upstream Priority Habitat.  The 
impacted area is a relatively small portion of 
the total upstream Priority Habitat area (~6%) 
and is located in the main channel of the 
Housatonic River, outside of any known 
sensitive spawning grounds. 
 
NA in downstream Priority Habitat.    
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Table G-3. Assessment of Take of Longnose Sucker Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No; no action. NA 

FP 2 through 
FP 6, FP 8,  

FP 9  

No.  No activities within longnose sucker 
mapped Priority Habitat. 

NA 

FP 7 No.  No activities within longnose sucker 
mapped Priority Habitat.  Floodplain 
remediation adjacent to the river could have 
indirect impacts on the longnose sucker 
Priority Habitat (in both upstream and 
downstream areas) due to increased 
sedimentation, increased temperature, and 
loss of woody debris.  However, these 
impacts would occur over numerous, small, 
and discrete impact areas in the adjacent 
floodplain, spread out over approximately 8 
miles of mapped river corridor, and would not 
be expected to constitute a take.     

NA 
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Table G-4. Assessment of Take of Longnose Sucker Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination  

Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 3/FP 3  
SED 5/FP 4 
SED 10/FP 9 

No.  No activities within mapped Priority 
Habitat for the longnose sucker.   

NA 

SED 6/FP 4  
SED 8/FP 7  
SED 9/FP 8 

Yes in upstream Priority Habitat.  Sediment 
removal activities would involve direct 
impacts to approximately 7 acres of suitable 
longnose sucker Priority Habitat located in 
the upstream part of Reach 7, within the 
Former Eagle Mill Impoundment.  This take 
would include direct alteration of mapped 
benthic habitat and the destruction of 
invertebrate and other aquatic food sources.  
No in downstream Priority Habitat due to no 
activities within that habitat.   

No in upstream Priority Habitat. The 
impacted area is a relatively small portion of 
the total upstream Priority Habitat area (~ 
6%) with the impact area being located in the 
main channel of the Housatonic River, 
outside of any known sensitive spawning 
grounds.  
NA in downstream Priority Habitat.    

 

 



«

GENcms 430                                    Oct 2010

LOCATOR

SCALE

LEGEND

H:\GENcms\GIS\Projects\MESA_evaluation\Mesa_Evaluation_r7r8.mxd

Priority Habitat of 
Subject Species (2010)

100-Year Floodplain

Railroad tracks

Roads

Reach Boundary

Housatonic River

Longnose Sucker
(special concern)

Longnose Sucker
Priority Habitat of 

0 0.5 1
Miles

Reach
7A

Reach
7B

Reach
7C

Reach
7D

Reach
7E

Reach
7H

Reach
7G Reach

7F

Reach
8

Reach
7D

Glendale
Impoundment

Willow Mill
Impoundment

Former Eagle Mill
Impoundment

Columbia Mill
Impoundment

Woods Pond

Rising Pond

Figure G-1.

R
t. 

7

Rt. 
10

2

Rt. 102

Goose
Pond Brook

I-90

Rising
Pond Dam



 

  October 2010 Q:\mw2007\Projects\60137031\800\Appendix L title pages.doc

H. Arrow Clubtail (Stylurus spiniceps) 



Arrow Clubtail  
MESA Assessment  

 H-1 October 2010 

H. Arrow Clubtail (Stylurus spiniceps) MESA Assessment 

H-1. Summary of Species Life Cycle and Habitat Requirements 

The arrow clubtail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators.  It is 
a threatened species under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  The larvae 
of the arrow clubtail prefer silty to sandy substrates in running water, with a moderate oxygen requirement 
and usually near-neutral to slightly basic pH (Hart and Fuller 1974, Merritt and Cummins 1978, NHESP 2007).  
Larvae are found near the surface of the sediment (within the upper inch), where they develop over at least a 
year-long period, possibly two to three years.  Larvae are ambush predators, attacking passing invertebrates 
or even small fish from the substrate.  When ready to emerge as adults, typically in the last half of June, 
larvae climb onto exposed rocks, emergent woody debris, or emergent vegetation, the exoskeleton splits, and 
adults emerge.  After the wings adequately unfurl and dry, the adult arrow clubtail flies into adjacent woodland 
to hide high in the trees and continue to develop.  Short feeding flights result in the capture of small insects. 
After one to several weeks, adults return to the stream to both feed and mate.  This family is mainly a “short 
flight” species; they need substantial perching places, usually woody debris, live woody plants, and rocks, as 
they move along the stream.  Gravid females lay eggs singly or in small clusters by touching their abdomens 
to the water surface, normally in July through September.  The eggs incubate over one to two weeks and 
hatch into larvae which re-initiate the life cycle.  Adults may live out the rest of the summer away from the 
stream, often in dense woodland, where they are believed to spend most of their time high in the trees. 

H-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the arrow clubtail occurs throughout 
Reaches 5A, 5B, and 5C, from the confluence of the East and West Branches to the inlet of Woods Pond, but 
does not include Reach 6, Woods Pond.  The mapped Priority Habitat for this species in Reach 5 is shown on 
Figure H-1 at the end of this section.  The Woodlot Alternatives (2002) ecological characterization of the PSA 
confirmed the presence of this species. The overall mapped Priority Habitat between the Confluence and 
Woods Pond covers a total of 923 acres, of which 716 acres are located within the lateral boundaries of the 
PSA.  The areal extent of the larval habitat includes the main stem of the river, plus the banks for eclosion 
(emergence as adults).  The areal extent of adult habitat is broader and includes the main stem of the river, 
backwaters, floodplain, and some adjacent upland forests or scrubland.  The NHESP Priority Habitat extends 
into these areas.  This species needs trees in the adult stage, so areas where the stream corridor is densely 
forested offer the best habitat for this species. 

According to the 2010 NHESP database information, additional Priority Habitat for the arrow clubtail occurs 
downstream of Woods Pond within Reach 7 of the Housatonic River, as shown on Figure H-2.  The habitat 
area begins north of Meadow Street in Reach 7D and continues downstream until approximately 1,000 feet 
upstream of the Glendale Middle Road Bridge in Reach 7G.  The total Priority Habitat mapped in Reach 7 
covers 730 acres.  The habitat in Reach 7 includes the main stem of the Housatonic River, associated 
riverbanks, and adjacent floodplain and upland habitats.  No arrow clubtail habitat is mapped in Reach 8.   

Based on the Priority Habitat mapping and the life-cycle characteristics of the arrow clubtail, two distinct 
populations of arrow clubtails have been identified and evaluated in this assessment – one in Reach 5 and 
one in Reach 7.  The Reach 5 local population of arrow clubtails was determined to be represented by the 
923 acres of Priority Habitat in Reach 5, including the 716 acres of habitat within the PSA.  The Priority 
Habitat in Reach 7 was considered to represent a separate population due to the several miles of unsuitable 
habitat conditions between the Woods Pond headwaters and the beginning of the Priority Habitat in Reach 7.  
While adults of the species can fly, they are considered a short-flight species and no habitat is mapped for 
approximately 6 miles downstream of the southernmost habitat area in Reach 5.  For both populations, the 
distribution of larvae throughout the mapped riverine habitat was assumed for this assessment to be uniform 
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across that Priority Habitat, since we have no information indicating a greater density in particular portions of 
that habitat.  Adult preference for mature trees suggests that impacts to forested communities may be more 
detrimental than impacts to other terrestrial habitat types. 

H-3. Impacts of Remedial Alternatives on Arrow Clubtail Habitat 

H-3-1.  Impacts to Arrow Clubtail Habitat from Individual Sediment and Floodplain Alternatives 

Table H-1 summarizes the areal extent of impacts within arrow clubtail habitat in Reaches 5 and 6 for the 
individual sediment and floodplain remedial alternatives (all such impacts would occur in Reach 5).  SED 1 
and SED 2 involve no construction activities.  SED 3 would impact a total of 124 acres of arrow clubtail 
habitat, representing 13% of the overall Priority Habitat between the Confluence and Woods Pond.  SED 4 
through SED 9 would impact a total of 189 to 243 acres of Priority Habitat, representing 21% to 26% of the 
overall Priority Habitat in this vicinity.  SED 10 would impact 38 acres of Priority Habitat, approximately 4% of 
the overall Priority Habitat in Reach 5.  Work within the river channel would directly affect the habitat for the 
arrow clubtail larvae.  In addition, SED 3 through SED 9 would involve riverbank stabilization/remediation over 
approximately 83,000 linear feet (lf) of riverbank within Priority Habitat (all of the riverbanks in Reaches 5A 
and 5B) and SED 10 would involve approximately 8,600 lf of riverbank stabilization/remediation within that 
habitat.  Those activities could affect the suitability of the banks for the emergence of adults.  Backwaters are 
not a major larval habitat, as larvae prefer flowing water, but backwaters do represent feeding and breeding 
areas for adults and are included as impacted areas under the sediment alternatives.  The access roads and 
staging areas within the Priority Habitat would affect floodplain areas used by adults of this species for 
perching, resting, and feeding.   

The floodplain alternatives would affect arrow clubtail habitat in Reach 5 primarily through removal of the 
large trees needed by adults, with the extent of impact proportional to the extent of clearing for soil removal 
and supporting facilities.  Impacts to additional community types would be less severe but still represent 
impacts to foraging and resting habitat for the species.  FP 1 involves no impacts, FP 2 and FP 9 would 
impact 2% of the Priority Habitat between the Confluence and Woods Pond, FP 3 through FP 5 would impact 
6 to 9% of that habitat, FP 8 would impact 12% of that habitat, and FP 6 and FP 7 would impact 20 and 29% 
of that habitat, respectively.  Substantial portions of these Priority Habitat areas that would be impacted 
contain forested areas that are primary adult habitat for the species; such areas range from approximately 8 
acres under FP 2 to 157 acres under FP 7. 

Table H-2 summarizes the areal extent of impacts of remedial alternatives within Reaches 7 and 8 for the 
arrow clubtail (all such impacts would occur in Reach 7).  SED 1 through SED 5 and SED 10 involve no 
activity within arrow clubtail habitat in Reach 7.  SED 6 through SED 9 would impact approximately 2% of the 
total Priority Habitat in Reach 7 due to work in Reaches 7E and 7G and associated access roads and staging 
areas.  Priority Habitat impacts would also occur in Reach 7 from FP 2 through FP 4 and FP 7 through FP 9 
as seen in Table H-2.  All such impacts would affect less than 1% of that habitat, except for FP 7, which would 
affect 4% of that habitat.  However; almost all of those impacts from the floodplain alternatives would occur in 
forested areas, which are preferred by adults of this species.   
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Table H-1. Impacts to Arrow Clubtail Priority Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area (acres) – 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives 1 

SED 1 No Action   

SED 2 Monitored Natural Recovery   

SED 3 41.4 -- 24.8 -- 66.1 38.2 17.5 2.2 -- 57.9 124.0 13% 

SED 4 44.2 29.6 95.7 -- 169.4 38.1 18.5 2.5 -- 59.1 228.6 25% 

SED 5 44.2 29.6 95.7 -- 169.4 38.1 18.5 4.5 -- 61.1 230.5 25% 

SED 6 43.9 33.8 94.5 -- 172.2 38.1 18.5 0.7 -- 57.4 229.5 25% 

SED 7 43.9 33.8 94.5 -- 172.2 38.1 18.5 0.7 -- 57.3 229.4 25% 

SED 8 44.2 35.7 106.5 -- 186.4 38.1 18.5 0.7 -- 57.3 243.7 26% 

SED 9 43.9 33.8 94.5 -- 172.2 11.7 4.9 0.2 -- 16.8 189.0 21% 

SED 10 20.8 -- -- -- 20.8 15.0 2.6 -- -- 17.5 38.4 4% 

Floodplain Alternatives 

FP 1 No Action   

FP 2 7.4 0.8 0.4 -- 8.6 4.1 1.8 0.7 -- 6.6 15.3 2% 

FP 3 20.0 7.9 6.0 -- 33.9 8.8 4.8 3.0 -- 16.6 50.5 6% 

FP 4 36.0 14.4 10.3 -- 60.7 10.0 6.4 3.8 -- 20.2 80.8 9% 

FP 5 25.3 10.1 15.8 -- 51.2 6.7 4.5 5.0 -- 16.3 67.4 7% 

FP 6 75.4 48.5 40.7 -- 164.6 9.0 7.8 6.1 -- 23.0 187.5 20% 

FP 7 129.5 62.3 55.5 -- 247.3 7.2 6.4 5.7 -- 19.3 266.7 29% 

FP 8 45.6 20.1 20.2 -- 86.0 11.3 7.0 5.3 -- 23.6 109.6 12% 

FP 9 7.8 1.7 0.6 -- 10.1 4.3 1.7 2.1 -- 8.0 18.2 2% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 82,686 lf of riverbank 
stabilization/remediation within Priority Habitat and SED 10 would require 8,559 lf of riverbank 
stabilization/remediation within Priority Habitat.   
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Table H-2. Impacts to Arrow Clubtail Priority Habitat by Remedial Alternative in Reaches 7 and 8 

Alternative 

Impacted Area (acres) – Remediation 

Impacted Area 
(acres) – 

Staging/Access 

 
Grand 
Total 

(Acres) 

% of 
Total 

Priority 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 

SED 1 No Action     

SED 2 Monitored Natural Recovery     

SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

SED 5 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

SED 6 -- -- 7.7 1.6 -- 9.4 2.2 -- 2.2 11.6 2% 

SED 7 -- -- 7.8 1.6 -- 9.5 2.2 -- 2.2 11.7 2% 

SED 8 -- -- 7.7 1.6 -- 9.4 2.2 -- 2.2 11.6 2% 

SED 9 -- -- 7.7 1.6 -- 9.4 2.2 -- 2.2 11.6 2% 

SED 10 -- -- -- -- -- 0.0 0.0 -- 0.0 0.0 0% 

Floodplain Alternatives 

FP 1 No Action     

FP 2 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 

FP 3 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 

FP 4 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 

FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 

FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 

FP 7 23.6 -- 23.6 2.0 -- 2.0 25.6 4% 

FP 8 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 

FP 9 1.0 -- 1.0 0.3 -- 0.3 1.3 <1% 
 
 
H-3-2.  Impacts to Arrow Clubtail Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the arrow clubtail.  Those impacts are shown (except for the combination of SED 2/FP 1, 
which does not involve any remedial construction activities) in Table H-3 for Reaches 5 and 6 and Table H-4 
for Reaches 7 and 8.  Total impacts to Priority Habitat of the arrow clubtail in Reaches 5 and 6 vary greatly 
among these combinations, ranging from approximately 53 acres (6% of the Priority Habitat) under 
SED 10/FP 9 to approximately 463 acres (50% of the Priority Habitat) under SED 8/FP 7.  Priority Habitat 
impacts from these combinations in Reach 7 range from approximately 1 acre (< 1% of the Priority Habitat) 
under SED 3/FP 3 to approximately 37 acres (5% of the Priority Habitat) under SED 8/FP 7. 
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Table H-3. Impacts to Arrow Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 

SED 3/FP 3 61.4 7.9 30.8 -- 64.0 164.0 18% 

SED 5/FP 4 79.9 48.2 104.8 -- 59.3 292.6 32% 

SED 6/FP 4 79.9 48.2 104.8 -- 59.3 292.1 32% 

SED 8/FP 7 172.0 97.4 155.9 -- 37.7 463.1 50% 

SED 9/FP 8 89.5 53.9 114.7 -- 31.2 289.3 31% 

SED 10/FP 9 28.6 1.7 0.6 -- 21.5 52.5 6% 
* Includes 923-acre Priority Habitat from the Confluence to Woods Pond.  

Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 82,686 lf of riverbank stabilization/remediation within arrow clubtail Priority 
Habitat, and SED 10/FP 9 would require 8,559 lf of riverbank stabilization/remediation 
within the Priority Habitat.    

 

Table H-4. Impacts to Arrow Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 7 and 8 

Alternative 
Combination 

Remediation 
Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres)

% of 
Total 

Priority 
Habitat* 7 8 

SED 3/FP 3 1.0 -- 0.3 1.3 <1% 

SED 5/FP 4 1.0 -- 0.3 1.3 <1% 

SED 6/FP 4 10.4 -- 2.6 13.0 2% 

SED 8/FP 7 33.0 -- 4.2 37.2 5% 

SED 9/FP 8 10.4 -- 2.6 13.1 2% 

SED 10/FP 9 1.0 -- 0.3 1.3 <1% 
* Includes 730-acre Priority Habitat between Woods Pond Dam and Rising 
Pond.   

 

H-3-3. Impacts to Arrow Clubtail Priority Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the arrow clubtail have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts 
are shown in Table H-5.  For TD 2, the extent of mapped Priority Habitat within the footprint of the in-water 
CDF(s) would depend on the number and configuration of the areas used for the CDF(s).  There would be no 
impacts to such habitat if the CDF is located entirely in Woods Pond.  The largest impact, 25 acres, would 
come from the use of backwater BWL_07 for a CDF.  TD 3 would have no impact on arrow clubtail habitat, 
since none of the identified locations for an Upland Disposal Facility is within the mapped Priority Habitat for 
this species.  TD 4 and TD 5, if implemented at the identified GE-owned property off New Lenox Road, would 
impact approximately 4 acres of mapped Priority Habitat for the arrow clubtail (less than 1% of the overall 
arrow clubtail Priority Habitat in the PSA).  However, this property consists of open grassland with scattered 
shrub growth.  While adult clubtails may use shrubs for roosting and may forage in meadows, that is not their 
preferred habitat.  Thus, it is possible, but uncertain, that the construction and operation of a treatment facility 
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and associated access roads and staging areas at this property would have an adverse impact on this 
species. 

Table H-5. Impacts to Arrow Clubtail Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition  

Location 
Extent of Impact (acres) 

TD 2 

BWL_07 25 (Reach 5C) 

BWL_09 9.2 (Reach 5C) 

Woods Pond – Layout A None 

Woods Pond – Layout B None 

TD 3 
Woods Pond, 
Forest Street, 
Rising Pond 

None 

TD 4 and 
TD 5 

Off New Lenox Road 4.0 (Reach 5B) 

 

H-4. Assessment of Take for Arrow Clubtail  

The attached tables – Table H-6 for the sediment alternatives, Table H-7 for the floodplain alternatives, Table 
H-8 for the selected sediment/floodplain combinations, and Table H-9 for the treatment/disposition 
alternatives – identify, for each alternative (or combination):  (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.  As discussed previously, these assessments have considered Reach 5 and Reach 7 as supporting 
separate local populations of the species. 

As shown in Table H-6, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
arrow clubtails in Reach 5.  At a minimum, due to the sediment remediation in that reach under all of those 
alternatives, the documented feeding habitat of the larval form of the species would be altered, with the extent 
of the alteration corresponding to the extent of the impacts.  Direct removal of larvae during the sediment 
removal process is unavoidable.  Capping of Priority Habitat would also result in a take; even thin-layer 
capping, adding about 6 inches of sand to existing substrate, is expected to kill any larvae present.  An 
additional take of adults is expected through tree removal as part of bank remediation in Reaches 5A and 5B 
and floodplain remediation and access construction/staging in all three portions of Reach 5.  This take would 
consist of either direct killing of adults during summer construction work or, at a minimum, removal of wooded 
habitat used by adults.   

As also shown in Table H-6, SED 3 through SED 9 would all impact a significant portion of the local 
population of arrow clubtails in Reach 5.  SED 3 would affect all of the riverine larval Priority Habitat in 
Reach 5A and approximately half of such habitat in Reach 5C.  SED 4 through SED 9 would affect all of the 
riverine larval Priority Habitat in Reach 5.  This is more than enough by itself to impact a significant portion of 
the local population.  Phasing of the construction activities over the remediation period would not prevent this 
loss because the rate of construction is expected to cover distances too large each year to allow effective 
colonization from the nearest undisturbed area harboring this species, and, in any event, substrate suitability 
after construction would be low where gravel/rock is used as the upper layer.  Moreover, the changed 
character of the banks and adjacent floodplain and forested areas as a function of tree clearing would reduce 
habitat suitability for adults.  By contrast, SED 10 would not affect a significant portion of the arrow clubtail 
population in Reach 5, since it would affect only limited areas in Reach 5A, representing only 4% of the 
overall Priority Habitat of this species.    
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While SEDs 3, 4, 5 and 10 would not involve work in Reach 7, SED 6, through SED 9 would involve thin-layer 
capping or sediment removal in the Reach 7 impoundments, which would result in a take of the arrow clubtail 
larvae present there.  However, those alternatives would not impact a significant portion of the local 
population in Reach 7 given the small percentage of Priority Habitat affected in that reach (~ 2%).   

As shown in Table H-7, all of the floodplain alternatives except for FP 1 would result in a take of the arrow 
clubtail in Reach 5.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of 
the adult form of the species (i.e., trees) by removing the trees.  Direct mortality of adults could also occur 
during tree clearing in the summer.  

The impact of these floodplain alternatives on the local population of arrow clubtails in Reach 5 would thus 
depend on the extent of tree clearing.  FP 2 through FP 5 and FP 9 would impact floodplain areas comprising 
less than10% of the Priority Habitat in Reach 5, and thus sufficient forested habitat would remain for the 
adults to find other trees in which to roost.  As a result, the associated take is not expected to impact a 
significant portion of the local population.  FP 6 and FP 7 represent much greater threats to adults through 
tree cutting, as they would affect 20 and 29% of Priority Habitat in Reach 5, respectively, substantial portions 
of which contain forested habitat.  Thus, they would result in an impact on a significant portion of the 
population in Reach 5.  Tree replanting would not avoid this impact given the lengthy period of time before 
such trees would reach a mature level that would be useful to adult clubtails.  FP 8 would impact up to 12% of 
the mapped floodplain habitat, but this is not expected to impact a significant portion of the local population 
within Reach 5, as extensive forested habitat would still exist under this alternative.  

In Reach 7, all of the floodplain alternatives (except FP 5 and FP 6) would involve a take of adults due to tree 
clearing for soil removal and/or access roads and/or staging areas, although the impacted area would be very 
limited.  However, none of these alternatives would impact a significant portion of the local population in 
Reach 7 due to the small amount of Priority Habitat affected in that reach.       

As shown in Table H-8, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of arrow clubtails in Reach 5 for the same reasons given for their 
SED and FP components.  Further all of those combinations except SED 10/FP 9 would impact a significant 
portion of the local population in Reach 5, since they would adversely affect all or a majority of the larval 
Priority Habitat in the River within that reach, as well as affecting portions of the floodplain Priority Habitat 
areas in the PSA through vegetative clearing, which would adversely affect adults using those areas.  The 
cumulative impacts of the sediment and floodplain remediation in these combinations would result in impacts 
to a significant portion of the local population.  SED 10/FP 9 would not be expected to impact a significant 
portion of the local population, since it would affect more limited portions of both the riverine and the 
floodplain habitats for this species.    

In Reach 7, SED 3/FP 3, SED 5/FP 4, and SED 10/FP 9 would not impact larval habitat, but would cause a 
take through removal of trees in the floodplain that serve as foraging or resting habitat for adult clubtails, 
although the impacted area would be very limited.  SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8 would cause a 
take of arrow clubtails in Reach 7 due to the sediment capping or removal in the Reach 7 impoundments, 
which would remove or bury any larvae present in them.  In addition, these combinations would involve 
removal of trees in the floodplain in Reach 7, which would disrupt foraging and resting habitat for adults of the 
species, although the impacted area under FP 4 and FP 8 would still be very limited.  None of the 
combinations would impact a significant portion of the arrow clubtail population in Reach 7, as no 
combinations would impact more than 5% of the mapped Priority Habitat in that reach.  

As shown in Table H-9, the treatment/disposition alternatives with potential impacts on mapped arrow clubtail 
Priority Habitat are TD 2, TD 4, and TD 5.  TD 2 would impact Priority Habitat only if a CDF is built in a 
backwater (not in Woods Pond), in which case it would cause a take through disruption to adult arrow 
clubtails that are using the backwater.  The construction of a treatment facility under TD 4 or TD 5 at the GE 
property off New Lenox Road could cause a take through alteration of the meadow/shrub habitat at that 
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property, which may be used by adults of the species, although it is not their preferred habitat.  In any case, 
under any of these alternatives, a take would not adversely impact a significant portion of the local population, 
since it would affect only a small portion (< 3% for TD 2 and < 1% for TD 4 and TD 5) of the Priority Habitat of 
the arrow clubtail in Reach 5. 
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Table H-6. Assessment of Take of Arrow Clubtail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 Yes in Reach 5.  Excavation of the 
Housatonic River in Reach 5A would cause a 
take of larval forms by direct removal and 
alteration of feeding habitat.  Capping of 
excavated areas would cause a further take 
of any remaining or immigrating larvae.  Thin-
layer capping in Reach 5C would take 
additional larvae.  Additional take of adults, 
either directly in summer construction work or 
indirectly through habitat loss, would occur 
through tree removal as part of bank 
remediation and access road/staging area 
construction. 
 
No in Reach 7 due to no work in that reach.  

Yes in Reach 5.  All riverine larval Priority 
Habitat in Reaches 5A and half the riverine 
larval Priority Habitat in Reach 5C would be 
impacted, and direct mortality of all larvae 
within the work areas would occur.  This by 
itself is sufficient to affect a significant portion 
of the local population.  In addition, access 
roads and staging areas would require tree 
removal, impacting available habitat for 
adults.  Phasing of construction activities 
would not prevent loss of a significant portion 
of the population, because the rate of 
construction would cover distances too large 
each year to allow effective colonization from 
the nearest undisturbed area, and in any 
event, substrate suitability after construction 
would be low where gravel/rock is used as 
the upper layer.   

SED 4 
through 
SED 9 

 
 
 

Yes in Reach 5.  Excavation and/or thin-layer 
or engineered capping of river in Reaches 5A, 
5B, and 5C would cause a take of larval 
forms by direct removal and alteration of 
feeding habitat throughout the Priority Habitat 
within the PSA.  Additional take of adults is 
expected through tree removal as part of 
bank remediation and access road/staging 
area construction.   
 
No in Reach 7 under SED 4 and SED 5 due 
to no work. 
 
Yes in Reach 7 under SED 6 through SED 9 
due to the thin-layer capping or sediment 
removal in the Reach 7 impoundments.  
These activities would kill all larvae inhabiting 
these areas.  An additional take of adults 
would occur through tree removal as part of 
the construction of access roads and staging 
areas.    

Yes in Reach 5.  All of the riverine larval 
Priority Habitat within the PSA would be 
impacted, and direct mortality of all larvae 
within the work areas would occur.  Given the 
nature of the impacts, this is more than 
enough to affect a significant portion of the 
local population.  In addition, access roads 
and staging areas would require tree removal, 
impacting available habitat for adults.  
Phasing of construction activities would not 
prevent loss of a significant portion of the 
population, because the rate of construction 
would cover distances too large each year to 
allow effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer.   
 
No in Reach 7 because take under SED 6 
through SED 9 would affect only about 2% of 
the Priority Habitat in that reach.   
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes for Reach 5.  Excavation of specific 
sections of River in Reach 5A (totaling 21 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat. 
 
No for Reach 7 under SED 10 due to no 
work.        

No.  Under this alternative, only select areas 
within Reach 5A would be excavated and 
capped.  Overall, this area represents a small 
portion (~4%) of the overall Priority Habitat for 
the species.   
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Table H-7. Assessment of Take of Arrow Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 through  
FP 5 and  

FP 9 

Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve tree 
removal and a related take of adults.  This 
take would include harassment and disruption 
of the feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 
Yes in Reach 7 under FP 2 through FP 4 (but 
not FP 5) and FP 9.  These alternatives would 
involve removal of trees in that reach, which 
would disrupt foraging and resting habitat for 
adults of the species, but the impacted area 
would be very limited.    

No in Reach 5.  Larval forms would be 
unaffected, and only a relatively small portion 
of Priority Habitat would be subject to tree 
removal (<10% of the Priority Habitat area).  
Sufficient forest area would remain for adults 
to find other trees in which to roost. 
 
 
No in Reach 7.  The impacted Priority Habitat 
area within Reach 7 represents a small 
portion (< 1%) of the overall Priority Habitat in 
that reach.  In addition, larval forms would be 
unaffected by these alternatives.  

FP 6 & FP 7 Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
tree removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 
 
 
No in Reach 7 under FP 6 due to no work in 
that reach. 
 
Yes in Reach 7 under FP 7 due to removal of 
trees within the Priority Habitat in that reach 
and the resulting disruption of foraging and 
resting habitat for adults of the species.     

Yes in Reach 5.  These alternatives would 
involve extensive impacts within Priority 
Habitat in the PSA, affecting 188 to 267 acres 
of such habitat (20 to 29% of total Priority 
Habitat between the Confluence and Woods 
Pond).  Tree removal activities in these areas 
are expected to affect adult survival, breeding 
success, and feeding and migratory activity 
for a significant portion of the local population. 
 
No in Reach 7 since FP 6 would involve no 
work in that reach and FP 7 would affect a 
small portion (4%) of Priority Habitat in that 
reach.  

FP 8 Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve tree 
removal and a related take of adults.  This 
take would include harassment and disruption 
of the feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 
Yes in Reach 7.  This alternative would 
involve removal of trees in that reach, which 
would disrupt foraging and resting habitat for 
adults of the species, but the impacted area 
would be very limited.     

No in Reach 5.  Larval forms would not be 
affected, and 12% of the Priority Habitat of 
this species in Reaches 5 and 6 would be 
impacted.  Sufficient forest area would remain 
for adults to find other trees to roost in.   
 
 
 
No in Reach 7.  Larval forms of the species 
would not be impacted and FP 8 would only 
impact a small portion (<1%) of the Priority 
Habitat for the species in Reach 7.   
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Table H-8. Assessment of Take of Arrow Clubtail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination 

Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 
SED 5/FP 4 

Yes in Reach 5.  The excavation and/or 
capping activities in Reach 5 under these 
combinations of alternatives would cause a 
take of larval forms by direct removal or burial 
of the larvae and alteration of feeding habitat 
in Priority Habitat within Reach 5.  Floodplain 
soil removal activities and access 
road/staging areas would involve tree 
removal and a related take of adults.  
Clearing of the vegetation could result in 
direct mortality of adults, but would also result 
in indirect impacts to the population.  Indirect 
impacts would include harassment and 
disruption of the feeding and migratory 
activity of adults.  
 
Yes in Reach 7.  These combinations would 
not impact larval habitat in Reach 7.  They 
would involve removal of trees in the 
floodplain in that reach, which would disrupt 
foraging and resting habitat for adults of the 
species, but the impacted area would be very 
limited.   

Yes in Reach 5.  These combinations would 
affect 18% to 32% of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The impacts would affect all or a 
majority of the larval Priority Habitat in the 
River within Reach 5, which would cause 
direct mortality of any larvae present and 
alteration of feeding habitat in these areas.  In 
addition, these combinations would impact 
portions of the floodplain Priority Habitat 
areas in the PSA through vegetative clearing, 
which would adversely affect adults using 
those areas.  The cumulative impacts of the 
sediment and floodplain remediation in these 
combinations would result in impacts to a 
significant portion of the local population.  
Phasing of construction activities would not 
prevent loss of a significant portion of the 
population, because the rate of construction 
would cover distances too large each year to 
allow effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer.    
 
No in Reach 7.  The floodplain impacts would 
be to a very small portion (< 1%) of the 
overall Priority Habitat area, and the limited 
vegetative clearing would leave sufficient 
forested areas for adult arrow clubtails.    

SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  The excavation activities in 
Reach 5 under these combinations of 
alternatives would cause a take of larval 
forms by direct removal of the larvae and 
alteration of feeding habitat in Priority Habitat 
within Reach 5.  Floodplain soil removal 
activities and access road/staging areas 
would involve tree removal and a related take 
of adults.  Clearing of the vegetation may 
result in direct mortality of adults, but would 
also result in indirect impacts to the 
population.  Indirect impacts would include 
harassment and disruption of the feeding and 
migratory activity of adults.  
 
Yes in Reach 7.  These combinations would 
involve capping or removal in the Reach 7 

Yes in Reach 5.  These combinations would 
affect 31% to 50% of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The impacts would affect all of the 
larval Priority Habitat in the River within 
Reach 5, which would cause direct mortality 
of any larvae present and alteration of 
feeding habitat in these areas.  In addition, 
these combinations would impact portions of 
the floodplain Priority Habitat areas in the 
PSA through vegetative clearing, which would 
adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation in these combinations 
would result in impacts to a significant portion 
of the local population.  Phasing of 
construction activities would not prevent loss 
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Alternative 
Combination 

Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

impoundments, which would remove or bury 
any larvae present in them.  In addition, these 
combinations would involve removal of trees 
in the floodplain in Reach 7, which would 
disrupt foraging and resting habitat for adults 
of the species, although the impacted area 
under FP 4 and FP 8 would be very limited.   

of a significant portion of the population, 
because the rate of construction would cover 
distances too large each year to allow 
effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer.    
 
No in Reach 7 due to limited portion of 
Priority Habitat affected (2% to 5%).  The 
limited vegetative clearing would still leave 
sufficient forested areas for adult arrow 
clubtails.    

SED 10/FP 9 Yes in Reach 5.  Excavation of specific 
sections of river in Reach 5A (totaling 21 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat.  Additional takes would occur from 
vegetative clearing related to floodplain 
activities and access roads/staging areas.  
These clearing activities may result in direct 
mortality of adults or in disruption of foraging 
and resting activities. 
 
 
 
Yes in Reach 7.  This combination would not 
impact larval habitat in Reach 7, but FP 9 
would involve removal of trees in the 
floodplain in Reach 7, which would disrupt 
foraging and resting habitat for adults of the 
species.       

No in Reach 5.  This combination of 
alternatives would affect only a relatively 
limited portion  (~ 6%) of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The removal of larvae and associated 
habitat would only occur in 21 acres of Reach 
5A.  Bank stabilization, floodplain 
remediation, and access/staging impacts 
would also be limited in comparison to the 
overall size of the Priority Habitat and adults 
would still have sufficient numbers of trees for 
foraging and resting.   
 
No in Reach 7.  The floodplain impacts would 
be to a very small portion (< 1%) of the 
overall Priority Habitat area, and the limited 
vegetative clearing would leave sufficient 
forested areas for adult arrow clubtails. 
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Table H-9. Assessment of Take of Arrow Clubtail Under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2  No under footprint that uses only Woods 
Pond for CDF, since that footprint would not 
affect arrow clubtail habitat.   
 
Yes under footprint that involves a backwater, 
since construction of CDF would disrupt any 
adults that may be using the backwater area.  
This take would include harassment and 
disruption of development and feeding, or 
even direct mortality. 

No.  Even if a take would occur, the 
maximum impact (25 acres in BWL_07) 
would be to less than 3% of the total Priority 
Habitat for arrow clubtail in the PSA.  These 
impacts to backwater habitat would not 
impact the larvae and would involve only 
limited tree removal.  There would be 
sufficient habitat remaining for the adult 
clubtails. 

TD 3 No take due to no impacts. NA 

TD 4 and  
TD 5 

Possibly.  Construction and operation of 
treatment facility and access road areas 
would involve removal of shrubs and 
alteration of the open meadow habitat at the 
property identified for TD 4 and TD 5, which 
may be used by adult clubtails for roosting or 
foraging.  If these areas are used by adults, 
implementation of TD 4 or TD would cause a 
take of adults through harassment and 
disruption of roosting and/or feeding, or even 
direct mortality.   

No.  Even if a take occurred, the impacted 
Priority Habitat area is <1% of the overall 
Priority Habitat for the species, and any 
effects would be confined to adults in a small 
area. 
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I. Brook Snaketail (Ophiogomphus aspersus) MESA 
Assessment 

I-1. Summary of Species Life Cycle and Habitat Requirements 

The brook snaketail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators. It is 
a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  
The larvae of the brook snaketail prefer sandy substrates in clear running water, and have a relatively high 
oxygen requirement among this family (Hart and Fuller 1974, Merritt and Cummins 1978, NHESP 2007).  A 
near-neutral to slightly basic pH is preferred.  Larvae are found near the surface of the sediment (within the 
upper inch), where they develop over at least a year-long period, possibly two to three years.  Larvae are 
ambush predators, attacking passing invertebrates or even small fish from the substrate.  When ready to 
emerge as adults, typically in the last half of May, larvae climb onto banks (open sandy to gravelly substrate, 
rocks or woody debris), the exoskeleton splits, and adults emerge.  After the wings adequately unfurl and dry, 
the adult brook snaketail usually flies into adjacent woodland or shrubland to hide among vegetation and 
continue to develop.  Short feeding flights result in the capture of small insects.  After one to several weeks, 
adults return to the stream to both feed and mate.  This family is mainly a “short flight” species; they need 
substantial perching places, usually woody debris, live woody plants, and rocks, as they move along the 
stream.  Gravid females lay eggs singly or in small clusters by touching their abdomens to the water surface 
in riffle zones, normally between mid-June and late August. The eggs incubate over one to two weeks and 
hatch into larvae which re-initiate the life cycle.  Adults may live out the rest of the summer far from the 
stream, often in dense woodland or shrubland. 

I-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the brook snaketail occurs within 
Reach 5A, as shown in Figure I-1 at the end of this section.  The habitat extends from the confluence of the 
East and West Branches downstream for approximately two miles.  Within Reach 5A, the brook snaketail 
Priority Habitat encompasses 205 acres, with 158 acres located within the lateral boundaries of the PSA.  The 
areal extent of the larval habitat includes the main stem of the river plus the banks for eclosion (emergence as 
adults).  The areal extent of adult habitat is broader and includes the main stem of the river, backwaters, 
floodplain, and some adjacent upland forests or scrubland.  The NHESP Priority Habitat extends into these 
areas.   

According to the 2010 NHESP database information, additional Priority Habitat for the brook snaketail occurs 
downstream of Woods Pond, in Reach 7 of the Housatonic River, as shown on Figure I-2.  The habitat area 
begins in the proximity of the Route 7 Bridge in Reach 7F and continues downstream for about 2 miles to 
approximately the Stockbridge Golf Course Bridge.  The total Priority Habitat mapped in Reach 7 covers 173 
acres.  The habitat in Reach 7 includes the main stem of the Housatonic River, associated riverbanks, and 
adjacent floodplain and upland habitats.  There is no mapped Priority Habitat in Reach 8.      

Based on the Priority Habitat mapping and the life-cycle characteristics of the brook snaketail, two distinct 
populations of brook snaketails have been identified and evaluated in this assessment – one in Reach 5A and 
one in Reach 7.  The Reach 5 local population of brook snaketails was determined to be represented by the 
205 acres of Priority Habitat in Reach 5, including the 158 acres of habitat within the PSA.  The Priority 
Habitat in Reach 7 was considered to encompass a separate population due to the several miles of 
unsuitable habitat conditions between Reach 5 and the beginning of the Priority Habitat in Reach 7.  While 
adults of the species can fly, they are considered a short-flight species and no habitat is mapped for 
approximately 19 river-miles downstream of the southernmost Priority Habitat in Reach 5.  For both 
populations, the distribution of larvae throughout the mapped riverine habitat was assumed for this 
assessment to be uniform across that habitat, since we have no information indicating a greater density in 
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particular portions of that habitat.  Similarly, while adults prefer trees and shrubs in which to roost, we have no 
specific information indicating a greater density in particular portions of the woodlands and shrub lands within 
the Priority Habitat.  

I-3. Impacts of Remedial Alternatives on Brook Snaketail Habitat 

I-3-1.  Impacts to Brook Snaketail Habitat from Individual Sediment and Floodplain Alternatives 

Table I-1 summarizes the areal extent of impacts within the brook snaketail habitat in Reaches 5 and 6 for all 
the individual sediment and floodplain remedial alternatives (all such impacts would occur in Reach 5A).  
SED 1 and SED 2 involve no construction activities.  SED 3 through SED 9 would all involve sediment 
removal in Reach 5A and would impact a total of 33 to 47 acres of brook snaketail habitat, representing 16% 
to 23% of the overall Priority Habitat in this vicinity.  SED 10, which would involve sediment removal in 
portions of Reach 5A, would impact 18 acres of such habitat, approximately 9% of the overall Priority Habitat 
in this vicinity.  Work within the river channel would directly affect the habitat for the brook snaketail larvae.  In 
addition, SED 3 through SED 9 would involve riverbank stabilization/remediation over 31,000 linear feet (lf) of 
riverbank within Priority Habitat and SED 10 would involve 4,400 lf of riverbank stabilization/remediation 
within that habitat.  Those activities could affect the suitability of the banks for the emergence of adults.  
Backwaters are not a major larval habitat, as larvae prefer flowing water, but backwaters do represent feeding 
and breeding areas for adults and are included as impacted areas under the SED alternatives.  The access 
roads and staging areas within the Priority Habitat would affect floodplain areas used by adults of this species 
for perching, resting, and feeding.   

The floodplain alternatives would affect brook snaketail habitat in Reach 5 primarily through removal of trees 
and shrubs needed by adults, with the extent of impact proportional to the extent of clearing for remediation 
and supporting facilities.  FP 1 involves no impacts, FP 2 and FP 9 would impact 5% of the Priority Habitat in 
Reach 5A, FP 3 through FP 5 would impact 12% to 17% of that habitat, FP 8 would impact 22% of that 
habitat, and FP 6 and FP 7 would affect 31% and 44% of that habitat.        
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Table I-1. Impacts to Brook Snaketail Priority Habitat by Remedial Alternative in Reaches 5 and 6  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 

SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 22.1 -- -- -- 22.1 22.0 -- -- -- 22.0 44.1 22% 

SED 4 24.9 -- -- -- 24.9 22.0 -- -- -- 22.0 46.9 23% 

SED 5 24.9 -- -- -- 24.9 22.0 -- -- -- 22.0 46.9 23% 

SED 6 24.6 -- -- -- 24.6 22.0 -- -- -- 22.0 46.6 23% 

SED 7 24.6 -- -- -- 24.6 22.0 -- -- -- 22.0 46.6 23% 

SED 8 24.9 -- -- -- 24.9 22.0 -- -- -- 22.0 46.9 23% 

SED 9 24.6 -- -- -- 24.6 7.9 -- -- -- 7.9 32.5 16% 

SED 10 9.4 -- -- -- 9.4 8.9 -- -- -- 8.9 18.4 9% 

Floodplain Alternatives 

FP 1 No Action 0 0% 

FP 2 6.6 -- -- -- 6.6 3.6 -- -- -- 3.6 10.2 5% 

FP 3 17.7 -- -- -- 17.7 6.7 -- -- -- 6.7 24.4 12% 

FP 4 27.9 -- -- -- 27.9 6.9 -- -- -- 6.9 34.8 17% 

FP 5 21.4 -- -- -- 21.4 5.7 -- -- -- 5.7 27.1 13% 

FP 6 56.3 -- -- -- 56.3 6.7 -- -- -- 6.7 63.0 31% 

FP 7 86.6 -- -- -- 86.6 4.3 -- -- -- 4.3 90.9 44% 

FP 8 36.4 -- -- -- 36.4 7.8 -- -- -- 7.8 44.3 22% 

FP 9 6.9 -- -- -- 6.9 3.6 -- -- -- 3.6 10.5 5% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 31,000 lf of riverbank 
stabilization/remediation within Priority Habitat and SED 10 would require 4,400 lf of riverbank 
stabilization/remediation within Priority Habitat.   

 

None of the sediment alternatives would involve activity within brook snaketail Priority Habitat in Reach 7.  In 
addition, none of the floodplain alternatives would affect brook snaketail Priority Habitat in Reach 7 other than 
FP 7, which would impact approximately 8 acres (4%) of the brook snaketail Priority Habitat in that reach.   

I-3-2.  Impacts to Brook Snaketail Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the brook snaketail.  Those impacts are shown in Table I-2 for the upstream habitat (except 
for the combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total 
impacts to Priority Habitat of the brook snaketail in Reach 5A would vary greatly among these combinations, 
ranging from approximately 26 acres (13% of the Priority Habitat) under SED 10/FP 9 to approximately 121 
acres (59% of the Priority Habitat) under SED 8/FP 7.  These combinations would also involve the same 
riverbank remediation impacts listed above for the respective sediment alternatives. 
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Table I-2. Impacts to Brook Snaketail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 39.8 -- -- -- 22.1 61.9 30% 

SED 5/FP 4 52.5 -- -- -- 19.9 72.4 35% 

SED 6/FP 4 52.5 -- -- -- 19.9 72.4 35% 

SED 8/FP 7 110.2 -- -- -- 10.6 120.8 59% 

SED 9/FP 8 61.0 -- -- -- 10.8 71.8 35% 

SED 10/FP 9 16.4 -- -- -- 10.0 26.3 13% 
* Includes 205-acre Priority Habitat in Reach 5A. 
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 31,000 lf of riverbank stabilization/remediation within brook snaketail 
Priority Habitat, and SED 10/FP 9 would require 4,400 lf of riverbank 
stabilization/remediation within the Priority Habitat.   

 

In Reach 7, only the combination of SED 8/FP 7 would result in impacts to brook snaketail Priority Habitat.  
That combination would impact approximately 8 acres (4%) of the Priority Habitat in Reach 7.   

I-3-3. Impacts to Brook Snaketail Habitat from Treatment/Disposition Alternatives 

There would be no impacts to brook snaketail Priority Habitat under any of the treatment/disposition 
alternatives, since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species. 

I-4. Assessment of Take of Brook Snaketail  

The attached tables – Table I-3 for the sediment alternatives, Table I-4 for the floodplain alternatives, and 
Table I-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species.   

As shown in Table I-3, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the brook snaketail.  At a minimum, due to the sediment removal activities in Reach 5A under all those 
alternatives, the documented feeding habitat of the larval form of the species would be altered, with the extent 
of the alteration corresponding to the extent of the impacts.  Direct removal of larvae during the sediment 
removal process is unavoidable.  Further, even if any larvae remained, the placement of a 2-foot cap following 
removal in Reach 5A would kill any such larvae.  An additional take of adults is expected through tree and 
shrub removal as part of bank remediation, floodplain remediation, and access road/staging area 
construction.   

As also shown in Table I-3, SED 3 through SED 9 would impact a significant portion of the local population of 
brook snaketails in Reach 5.  These alternatives would all involve sediment removal throughout Reach 5A 
and thus would affect the entirety of the larval brook snaketail habitat in Reach 5.  This is more than enough 
by itself to impact a significant portion of the local population.  Phasing of the construction activities over the 
remediation period would not prevent such a significant impact because the brook snaketail habitat is 
relatively limited in extent and the sediment removal activities would cover too much of that habitat each year 
to allow effective recolonization of affected areas from unimpacted areas within the Priority Habitat.  
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Furthermore, substrate suitability after construction would be low where gravel/rock is used as the upper 
layer.  In addition, the changed character of the banks and adjacent floodplain as a function of vegetative 
clearing would reduce habitat suitability for adults, further limiting recolonization.  By contrast, SED 10 would 
not affect a significant portion of the brook snaketail population in Reach 5, since it would affect only limited 
areas in Reach 5A, representing only 9% of the overall Priority Habitat of this species, and unaffected riverine 
habitat would remain as a source for recolonization by this species. 

As shown in Table I-4, all of the floodplain alternatives except for FP 1 would result in a take of the brook 
snaketail.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of the adult 
form of the species (i.e., trees and shrubs) by removing the trees and shrubs.  As the loss of woody 
vegetation cannot be mitigated in a single year, adult habitat would be lost.  In addition, direct mortality of 
adults could occur during tree clearing in the summer.  

The impact of these floodplain alternatives on the local population of brook snaketails in Reach 5A would 
depend on the extent of vegetation clearing.  FP 2 and FP 9 would impact 5% of the Priority Habitat, and thus 
sufficient forested and shrubland habitat would remain for the adults to find other trees and shrubs in which to 
roost.  As a result, the associated take is not expected to impact a significant portion of the local population.  
FP 3, FP 4 and FP 5 would affect about 12-17% of the Priority Habitat for this species; this could possibly 
impact a significant portion of the local population, although there may still be sufficient forested and 
shrubland habitat for this species’ requirements.  FP 8 would impact 22% of the Priority Habitat, which would 
likely result in sufficient loss of trees and shrubs to impact a significant portion of the local population.  FP 6 
and FP 7 represent greater threats to adults through vegetative clearing of a substantial portion of the Priority 
Habitat (31% and 44% of Priority Habitat, respectively) and would result in an impact on a significant portion 
of the local population.  Tree and shrub replanting would not avoid these impacts, particularly since replanted 
trees would take several decades before they would reach a mature level that would be useful to adult brook 
snaketails.  

In Reach 7, FP 7 is the only alternative that would involve an impact to brook snaketail habitat.  This 
alternative would result in a take due to the loss of forested cover along the river.  However, it would not affect 
a significant portion of the local population, as only 4% of the Priority Habitat would be impacted. 

As shown in Table I-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of brook snaketails in Reach 5A for the same reasons given for 
their sediment and floodplain components.  Further, all of those combinations except SED 10/FP 9 would 
impact a significant portion of the local population in Reach 5A, since they would involve sediment removal in, 
and thus an adverse impact on, all of the larval Priority Habitat in the River within that sub-reach, as well as 
affecting portions of the floodplain Priority Habitat areas through vegetative clearing, which would adversely 
affect adults using those areas.  The cumulative impacts of the sediment and floodplain remediation in these 
combinations would result in impacts to a significant portion of the local population in Reach 5.  SED 10/FP 9 
would not be expected to impact a significant portion of that local population, since it would affect only limited 
and intermittent portions of the riverine, riverbank, and floodplain habitats for this species.    

In Reach 7, SED 8/FP 7 is the only combination of alternatives that would involve an impact to brook snaketail 
habitat.  As with FP 7, this combination would result in a take due to the loss of forested cover along the river, 
but it would not affect a significant portion of the local population, as only 4% of the Priority Habitat would be 
impacted. 
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Table I-3. Assessment of Take of Brook Snaketail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 
SED 9 

Yes in Reach 5.  Excavation of river 
sediments in Reach 5A would cause a take of 
larval forms by direct removal and alteration 
of feeding habitat.  Capping or backfilling of 
excavated areas would cause a further take 
of any remaining or immigrating larvae. An 
additional take of adults, either directly for 
summer construction work or indirectly 
through habitat loss, would occur through tree 
and shrub removal as part of bank 
remediation and access road construction. 
 
No in Reach 7 since SED 3 through SED 9 
would not involve work in Priority Habitat in 
Reach 7. 

Yes in Reach 5.  All Priority Habitat is in 
Reach 5A, and the entire larval riverine 
habitat in that sub-reach would be impacted 
and direct mortality of all larvae within the 
work areas would occur.  This by itself is 
sufficient to affect a significant portion of the 
local population.  Phasing of construction 
activities would not prevent loss of a 
significant portion of the population, because 
the Priority Habitat is relatively limited in 
extent and the sediment removal activities 
would cover too much of that habitat each 
year to allow effective recolonization from 
unimpacted areas within that habitat, and 
because, in any event, substrate suitability 
after construction would be low where 
gravel/rock is used as the upper layer.  
NA in Reach 7   

SED 10 Yes in Reach 5.  Excavation of specific 
sections of River in Reach 5A (totaling 9.4 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat.  An additional take of adults, either 
directly for summer construction work or 
indirectly through habitat loss, would occur 
through tree and shrub removal as part of 
bank remediation and access road 
construction.   
 
No in Reach 7, since SED 10 would not 
involve work in Reach 7.   

No in Reach 5.  A total of 9% of the brook 
snaketail Priority Habitat would be impacted 
under this alternative, and only select areas 
within Reach 5A would be excavated and 
capped, representing 5% of the total Priority 
Habitat area.  Access road/staging area 
construction would impact 9 additional acres 
of habitat.  There would still be substantial 
habitat containing trees and shrubs for adults 
to use. 
NA in Reach 7. 



Brook Snaketail 
MESA Assessment 

 I-8

Table I-4. Assessment of Take of Brook Snaketail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2  
and FP 9 

Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
removal of trees and shrubs and a related 
take of adults.  This take would include 
harassment and disruption of the feeding and 
migratory activity of adults.  Direct mortality of 
adults could also occur during vegetation 
clearing during the summer.  
 
No in Reach 7 since FP 2 and FP 9 would not 
involve work in Priority Habitat in Reach 7.    

No in Reach 5.  Larval forms would be 
unaffected, and 5% of the Priority Habitat in 
the floodplain would be subject to tree and 
shrub removal.  Sufficient tree and shrub 
cover would remain for adults to roost. 
 
 
 
 
NA in Reach 7. 

FP 3 through 
FP 5 

Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
removal of trees and shrubs and a related 
take of adults.  This take would include 
harassment and disruption of the feeding and 
migratory activity of adults.  Direct mortality of 
adults could also occur during vegetation 
clearing during the summer. 
 
No in Reach 7 since FP 3 through FP 5 would 
not involve work in Priority Habitat in 
Reach 7. 

Possibly in Reach 5.  Larval forms would be 
unaffected, but 12 to 17% of the Priority 
Habitat in the floodplain would be subject to 
tree and shrub removal.  These removals 
might affect a significant portion of the local 
population depending on whether sufficient 
tree and shrub cover would remain for adults 
to roost. 
 
NA in Reach 7. 

FP 6 & FP 7 Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
removal of trees and shrubs and a related 
take of adults.  This take would include 
harassment and disruption of the feeding and 
migratory activity of adults.  Direct mortality of 
adults could also occur during vegetation 
clearing during the summer. 
 
No in FP 6 in Reach 7 since FP 6 would not 
involve work in Reach 7.   
 
Yes in FP 7 in Reach 7 due to removal of 
trees and shrubs within the Priority Habitat in 
that reach and the resulting disruption of 
foraging and resting habitat for adults of the 
species.     

Yes in Reach 5.  Although larval forms would 
be unaffected, these alternatives would 
involve extensive floodplain impacts within 
Priority Habitat, affecting 63 to 91 acres of 
such habitat (31 to 44% of total Priority 
Habitat).  Removal of trees and shrubs as 
part of soil remediation and access 
road/staging area construction would affect 
adult survival, breeding success, and feeding 
and migratory activity for a significant portion 
of the local population. 
 
No in Reach 7, since FP 6 would involve no 
work in that reach and FP 7 would affect only 
4% of Priority Habitat in that reach, and much 
of that is an active golf course.  
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 8 Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
tree and shrub removal and a related take of 
adults.  This take would include harassment 
and disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 
 
No in Reach 7 since FP 8 would not involve 
work in Priority Habitat in Reach 7.    

Likely in Reach 5.  This alternative would 
impact 22% of the Priority Habitat for the 
species in Reach 5A, resulting in the loss of a 
substantial amount of tree and shrub habitat.  
Removal of trees and shrubs as part of soil 
remediation and access road/staging area 
construction would likely affect adult survival, 
breeding success, and feeding and migratory 
activity for a significant portion of the local 
population. 
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Table I-5. Assessment of Take of Brook Snaketail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination 

Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  The excavation and 
capping/backfilling activities in Reach 5A 
under these combinations of alternatives 
would cause a take of larval forms by direct 
removal and alteration of feeding habitat in 
Priority Habitat within Reach 5.  Floodplain 
soil removal activities and access 
roads/staging areas would involve tree and 
shrub removal and a related take of adults.  
Clearing of the vegetation may result in direct 
mortality of adults, but would also result in 
indirect impacts to the population.  Indirect 
impacts would include harassment and 
disruption of the feeding and migratory 
activity of adults.  
 
No in Reach 7 under all combinations except 
SED 8/FP 7, since those combinations would 
not involve work in Priority Habitat in 
Reach 7. 
 
Yes in Reach 7 under SED 8/FP 7, because 
vegetative clearing for access roads/staging 
areas would alter feeding, roosting and 
possibly migration patterns of brook snaketail 
adults.   

Yes in Reach 5.  These combinations would 
affect 30% to 59% of the overall Priority 
Habitat in Reach 5A.  They would affect all of 
the larval Priority Habitat in the River within 
Reach 5A, which would cause direct mortality 
of any larvae present and alteration of feeding 
habitat in these areas.  In addition, these 
combinations would impact portions of the 
floodplain Priority Habitat areas in Reach 5A 
through vegetative clearing, which would 
adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation in these combinations 
would result in impacts to a significant portion 
of the local population.  Phasing of 
construction activities would not prevent loss 
of a significant portion of the population for 
the reasons given in Table I-3 for SED 3 
through SED 9.     
 
 
No in Reach 7, since the only combination 
with impacts in that reach, SED 8/FP 7, would 
impact only 4% of the Priority Habitat in that 
reach, and much of that is an active golf 
course. 

SED 10/FP 9 Yes in Reach 5.  Excavation of specific 
sections of river in Reach 5A (totaling 9 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat.  Additional takes of adults, either 
directly for summer construction work or 
indirectly through habitat loss, would occur 
through tree and shrub removal for floodplain 
soil removal activities and access 
roads/staging areas, impacting approximately 
17 acres of floodplain habitats.  These 
clearing activities would result in disruption of 
foraging and resting activities and may result 
in direct mortality of adults. 
 
No in Reach 7 since this combination would 
not involve work in Priority Habitat in 
Reach 7. 

No in Reach 5.  This combination would affect 
13% of the overall Priority Habitat in 
Reach 5A.  Because the remediation zones 
are more widely dispersed through the 
Priority Habitat, the remaining population 
should be able to recolonize the impacted 
areas.  Bank stabilization, floodplain 
remediation, and access/staging impacts 
would also be limited in comparison to the 
overall size of the Priority Habitat and adults 
would still have sufficient numbers of trees 
and shrubs for foraging and resting. 
 
 
 
NA in Reach 7.    
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J. Creeper (Strophitus undulatus) MESA Assessment  

J-1. Summary of Species Life Cycle and Habitat Requirements 

The creeper is a small freshwater mussel that inhabits river systems.  The creeper is listed as a Species of 
Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  It is typically 
found in sand and gravel substrate but can also be found in streams and rivers with muddy bottoms.  
Reproduction involves fertilization through sperm released by males and then taken in along with food in the 
filtering process by females during summer; parasitic larvae (glochidia) are produced the following spring. The 
glochidia must attach to a vertebrate fish host, and the creeper is known to be an extreme host generalist with 
36 known host species from 7 different families (Strayer, 2008).  Some of these specific reported fish hosts 
include largemouth bass, bluegill, black and yellow bullheads, fathead minnow, creek chub, and walleye 
(Spoo, 2008).  In the gills of their host, they grow and eventually drop off to develop into adults on the bottom. 
Young, small mussels remain buried most of the time, while older, larger specimens are normally found 
protruding from the sediment or wedged between rocks. Mobility is minimal after the glochidia stage.      

J-2. Species Mapped Priority Habitat from the Confluence through Reach 8 

According to 2010 NHESP database information the Priority Habitat of the creeper occurs in three segments 
of the Housatonic River in Reach 7, as shown on Figure J-1 at the end of this section.  The furthest upstream 
Priority Habitat is located in Reach 7D; it begins approximately one half-mile downstream of the Route 90 
bridge and continues downstream for approximately one mile.  A second Priority Habitat area is located in 
Reaches 7D and 7E; it is mapped from the Hop Brook confluence extending downstream approximately two 
miles to the Willow Mill Impoundment area.    The third Priority Habitat area is located in Reach 7F; it begins 
roughly one mile further downstream from the second area and extends to just upstream of the Glendale 
Impoundment.  The overall mapped Priority Habitat of the creeper in Reach 7 comprises 103 acres.  It 
includes the main channel of the Housatonic River and the Willow Mill Impoundment.  The creeper is an 
obligate aquatic species, which is found only in the river itself and does not use the dry banks or adjacent land 
in any stage of its life cycle.   

Based on the current Priority Habitat mapping, the habitat conditions through the mapped stretches of the 
River, and the life-cycle characteristics of the creeper, the three mapped Priority Habitats in Reach 7 
encompass one local population of this species.  As discussed above, in their larval stage, creepers are 
reliant upon host fish species.  The home ranges of some of the known host species are small, but the 
distances between mapped Priority Habitat areas are well within the home ranges of some fish host species.  
The distribution of individual creepers in the mapped riverine Priority Habitat areas is assumed to be uniform 
within those habitats, since we have no information indicating a greater density in particular portions of those 
habitats.   

J-3. Impacts of Remedial Alternatives on Creeper Habitat 

J-3-1.  Impacts to Creeper Habitat from Individual Sediment and Floodplain Alternatives 

As noted above, creepers are found only in aquatic riverine habitat.  They do not use river banks or the 
adjacent floodplain.  SED 1 through SED 5 and SED 10 would not involve any construction activities in 
creeper Priority Habitat.  Under SED 6 through SED 9, the sediment remediation in Reach 7 (thin-layer 
capping and/or removal in the Willow Mill Impoundment) would impact approximately 7 acres of Priority 
Habitat, representing 7% of the overall Priority Habitat area in Reach 7.  This work would cause the mortality 
of any creepers within the work area as well as the mortality or at least temporary absence of any host fish 
within the work area.  This work would also likely alter the existing substrate of the riverbed, which could 
make the habitat less suitable for this species.  None of the sediment alternatives would result in additional 
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impacts from access roads or staging areas.  There is no riverbank remediation/stabilization within mapped 
Priority Habitat for this species. 

The floodplain alternatives would have no direct impact on habitat used by creepers in Reach 7 (since they 
are entirely aquatic).  However, the mapping indicates that FP 7 would impact 1.4 acres of mapped creeper 
Priority Habitat in the floodplain adjacent to the River (about 1% of the overall Priority Habitat).  Such work 
conducted adjacent to the river could result in indirect impacts to this species.  For example, increased 
sedimentation from vegetation clearing could affect creeper habitat and any individuals living in the impacted 
areas, and decreased tree cover along the banks could result in increases in water temperature and 
decreases in woody debris and organic matter, which may adversely affect the quality of the mussels’ habitat.   

J-3-2.  Impacts to Creeper Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the creeper.  Given the lack of direct impact of floodplain remediation or access roads and 
staging areas on the Priority Habitat of the creeper, the impacts of these combinations are largely the same 
as those of their sediment components, as discussed above.  Thus, SED 3/FP 3, SED 5/FP 4, SED 10/FP 9, 
would have no direct impacts on creeper Priority Habitat, and SED 6/FP 4, SED 8/FP 7, and SED 9/ FP 8 
would all impact approximately 7 acres (7%) of the total Priority Habitat in Reach 7, with the same effects 
noted above for these sediment alternatives.  In addition, SED 8/FP 7 would involve work in 1.4 acres of 
mapped Priority Habitat adjacent to the River, which could result in the indirect impacts described above for 
FP 7.  

J-3-3.  Impacts to Creeper Habitat from Treatment/Disposition Alternatives  

There would be no impacts to creeper Priority Habitat from any of the treatment/disposition alternatives since 
no facilities would be built and no work would be conducted within mapped Priority Habitat for the species.   

J-4. Assessment of Take for Creeper  

The attached tables – Table J-1 for the sediment alternatives, Table J-2 for the floodplain alternatives, and 
Table J-3 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be likely 
to impact a significant portion of the local population of this species.   

As shown in Table J-1, SED 1 through SED 5 and SED 10 would not result in a take of the creeper due to no 
impacts on the Priority Habitat.  SED 6 through SED 9 would all result in a take of the creeper, since thin-layer 
capping or sediment removal in the Willow Mill Impoundment would alter the creeper habitat in the 
impoundment and result in direct removal of mussels present during the sediment removal process.  It is 
uncertain whether any effort to relocate creepers prior to the thin-layer capping or excavation would effectively 
remove all mussels, especially since younger mussels may not be visible.  These alternatives would 
adversely affect approximately 7% of the creeper’s Priority Habitat in Reach 7, which is not anticipated to 
impact a significant portion of the local population.   

As shown in Table J-2, none of the floodplain alternatives would cause a take of the creepers either through 
habitat alteration or by killing mussels, because the floodplain habitats are not used by the creepers.  Indirect 
impacts associated with floodplain and vegetation removal adjacent to the floodplain under FP 7 could impact 
creeper Priority Habitat through increased sedimentation, increased temperature (from removal of bank 
vegetation), and reduction in the input of woody debris and organic material to the River.  However, these 
affected areas under FP 7 would comprise only about 1% of the total Priority Habitat and would be spread out 
along Reach 7.  Assuming proper construction techniques and soil and erosion controls, these indirect 
impacts would not result in a take of creepers.   
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As shown in Table J-3, three of the combinations of sediment and floodplain alternatives under evaluation 
would involve a take of creepers in Reach 7 for the same reasons given for their sediment components.  
Specifically, SED 6/FP 4, SED 8/FP7, and SED 9/FP 8 would all impact 7% of the creeper’s Priority Habitat 
with direct remedial work.  Additional indirect impacts could occur through vegetation clearing and floodplain 
remediation adjacent to the River under SED 8/FP 7.  Again, the effects of these three combinations on the 
creeper’s Priority Habitat would not be expected to impact a significant portion of the local population in 
Reach 7.           
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Table J-1. Assessment of Take of the Creeper under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take; only monitoring.  NA 

SED 3 through 
SED 5 and 

SED 10 

No take due to no remedial work in creeper 
habitat. 

NA 

SED 6 through 
SED 9 

Yes.  Under these alternatives, thin-layer 
capping or sediment removal in the Willow 
Mill Impoundment, located within Priority 
Habitat, would cause a take of creepers 
through burial or removal of any creepers 
present in that impoundment and by habitat 
alteration within the impoundment.    

No.  SED 6 through SED 9 would impact 
approximately 7% of the overall mapped 
Priority Habitat in Reach 7.  This is not 
expected to affect a significant portion of the 
local population.  
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Table J-2. Assessment of Take of the Creeper under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 
through  

FP 9 
 

No take due to no remedial work in habitats 
that would be used by the creeper.  Although 
FP 7 would impact 1.4 acres of the mapped 
creeper Priority Habitat, these impacts would 
occur within the adjacent floodplain and 
would not directly impact the creeper habitat, 
and any indirect impacts would be spread out 
and unlikely to cause a take of this mussel.   

NA 

 

Table J-3. Assessment of Take of the Creeper under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 

 SED 10/FP 9 

No.  These combinations would not affect 
any Priority Habitat for the creeper.  

NA 

SED 6/FP 4 
SED 8/FP 7  
SED 9/FP 8 

Yes.  Under these combinations, thin-layer 
capping or sediment removal in the Willow 
Mill Impoundment, located within Priority 
Habitat, would cause a take of creepers 
through burial or removal of any creepers 
present in that impoundment and by habitat 
alteration within the impoundment.     

No.  Although impacts to creeper habitat 
would occur under these combinations, the 
amount of riverine habitat impacted is limited 
to approximately 7% of the overall Priority 
Habitat for the species.  This is not expected 
to affect a significant portion of the local 
population.   
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K. Dion Skipper (Euphyes dion) MESA Assessment  

K-1. Summary of Species Life Cycle and Habitat Requirements 

The dion skipper butterfly (Euphyes dion) is typically found inhabiting sedge wetlands that include calcareous 
fens, riparian marshes, wet meadows, and shrub swamps.  It is classified as a Threatened Species under the 
Massachusetts Endangered Species Act (MESA) (NHESP 2008).  Common wetland plant species used by 
the adults to obtain nectar include blue flag iris (Iris versicolor) and swamp milkweed (Asclepias incarnata).  
Nearby upland fields are also used by adults to obtain nectar.  Common plant species used by the adults in 
upland fields include common milkweed (Asclepias syriaca) and swamp milkweed (NHESP 2010).  Alternative 
wetland and upland plants used for nectar include pickerelweed (Pontederia cordata), sneezeweed (Helenium 
autumnale), buttonbush (Cephalanthus occidentalis) and alsike clover (Trifolium hybridum) (Opler et al. 
2010).  Hairy sedge (Carex lacustris) has been identified as the essential larval host in several states and is 
suggested to be the only larval food plant in New England (Schweitzer, 2010).  Caterpillar hosts include 
multiple sedges such as woolgrass (Scirpus cyperinus), hairy sedge, and shoreline sedge (Carex 
hyalinolepis) (Opler et al. 2010). 

In Massachusetts, the dion skipper takes flight during July (NHESP 2010).  Males are territorial and perch in 
wait for females in marshes during the afternoon.  There is one brood from July to early August.  Dion skipper 
butterflies overwinter as third stage caterpillars.  The caterpillars continue to feed in the spring and pupate in 
leaves and silk (Opler et al. 2010).  The home range and travel patterns of this species appear to depend 
primarily on the availability and distribution of the host plants.  

K-2. Species Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the dion skipper butterfly is limited to 
Reach 7, downstream of Woods Pond.  The majority of mapped Priority Habitat is located adjacent to Hop 
Brook in close proximity to its confluence with the Housatonic River, as shown on Figure K-1 at the end of this 
section.  An additional small area of mapped Priority Habitat is located between the Willow Mill Impoundment 
and the Glendale Impoundment limits.  The total Priority Habitat of the dion skipper in Reach 7 amounts to 
103 acres.  That mapped Priority Habitat includes emergent marsh, wet meadow, shrub swamp, and 
agricultural fields (primarily associated with transitional floodplain).  Although the dion skipper’s primary 
habitat is sedge wetlands, this species utilizes nearby upland fields where nectar resource species, such as 
common milkweed and swamp milkweed, occur.  

Based on the Priority Habitat mapping and the life-cycle characteristics of this species, the 103 acres of 
mapped Priority Habitat of this species in Reach 7, including both mapped Priority Habitat areas, were 
considered to encompass the local population of the dion skipper.  Little information on documented home 
ranges or dispersal distances for this species is available.  However, the flight distances of this species 
appear to be very limited, and the species does not migrate seasonally.  The essential larval host for this 
species (the hairy sedge) is also a state-listed species, and its limited distribution across the landscape 
should also affect dispersal distances of the dion skipper.  Literature reviews for this species indicate that the 
species uses a limited group of habitats which may be confined to those containing the wetland and upland 
plant species listed above, and most of the mapped habitat areas in Reach 7 would be acceptable habitat for 
the dion skipper during some stage of its lifecycle.  Accordingly, this species is assumed to be broadly and 
uniformly distributed through the mapped Priority Habitat.   
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K-3. Impacts of Remedial Alternatives on Dion Skipper Habitat 

K-3-1. Impacts to Dion Skipper Habitat from Individual Sediment and Floodplain Alternatives  

None of the sediment alternatives and none of the floodplain alternatives except FP 7 would impact the 
mapped Priority Habitat of the dion skipper, either through remediation activities or through construction of 
access roads or staging areas.  Floodplain soil removal activities under FP 7 would affect a total of 2.7 acres 
of this species’ Priority Habitat.  Impacts are limited to agricultural fields and cultural grasslands, and a few 
small areas of wet meadow and shrub swamp associated with drainage swales within and adjacent to the 
agricultural fields.  This impact would result in loss of larval host plants and nectar sources for the adults of 
this species, assuming they are present in these areas.  However, this impact would amount to less than 3% 
of the overall dion skipper Priority Habitat.  There would be no impacts associated with construction of access 
roads or staging areas for FP 7 in Priority Habitat.   

K-3-2.  Impacts to Dion Skipper Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the dion skipper.  Impacts to Priority Habitat of the dion skipper would occur 
only under the combination of SED 8/FP 7, altering approximately 2.7 acres (< 3%) of the dion skipper Priority 
Habitat.   

K-3-3.  Impacts to Dion Skipper Habitat from Treatment/Disposition Alternatives 

There would be no impacts to dion skipper Priority Habitat from any of the treatment/disposition alternatives 
since no facilities would be built and no work would be conducted within the mapped habitat for this species. 

K-4. Assessment of Take of Dion Skipper Butterfly 

None of the sediment alternatives would affect the dion skipper Priority Habitat.  The attached tables – 
Table K-1 for the floodplain alternatives and Table K-2 for the selected combinations of sediment and 
floodplain alternatives – identify, for each such alternative (or combination):  (a) whether a take would occur 
and the type of take; and (b) whether any take would be likely to impact a significant portion of the local 
population of this species.   

As shown in Table K-1, the only floodplain alternative that would impact the Priority Habitat of this species is 
FP 7, under which 2.7 acres of the Priority Habitat would be directly affected by soil removal and related 
activities.  The same impacts would occur under the combination of SED 8/FP 7.  That alternative would 
cause a take of the dion skipper.  Assuming that preferred food plants for larvae, especially hairy sedge (the 
only identified larval food plant in Massachusetts), and nectar sources for adults are present in the affected 
area, the soil excavation under FP 7 would remove those plants, resulting in direct impacts to this species.  In 
addition, the excavation of soil under FP 7 would remove any seeds of dion skipper food plants that occur 
within excavated areas in the Priority Habitat, reducing the repository of these species’ seed banks and 
thereby adversely affecting the long-term viability of the dion skipper.  The non-indigenous soil used for 
backfilling would not contain the seeds of these herbaceous species, and therefore would not have the same 
potential for the re-growth of these plants.  Moreover, plantings of species used by dion skippers in impacted 
wetland swales within or directly adjacent to these agricultural fields, if necessary, would help to maintain 
feeding and overwintering habitat for dion skippers, but would not eliminate any take that would occur.  
Indeed, the altered conditions in these areas are prime for the colonization of numerous invasive species, and 
these are likely to have a competitive advantage over the dion skipper food sources.   

Remedial work under FP 7 (and SED 8/FP 7) would impact less than 3% of the total mapped dion skipper 
Priority Habitat in Reach 7, with a significant portion being limited to agricultural areas that could be used for 
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obtaining nectar.  This impact is small enough that it would not impact a significant portion of the local 
population.   
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Table K-1. Assessment of Take of Dion Skipper Butterfly under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 - FP 6,  
FP 8, and  

FP 9 

No take due to no work in Priority Habitat. 
 

NA 

FP 7 Yes.  Soil removal activities would involve 
direct impacts to 2.7 acres of suitable habitat 
within the mapped dion skipper Priority 
Habitat located near the confluence of Hop 
Brook with the Housatonic River in Reach 7. 
Based on the assumption that preferred plant 
hosts for larvae and nectar species for adults 
are present in the affected areas, those 
activities would remove those plants, resulting 
in a take of this species.  Soil excavation 
would also l remove the seed bank of food 
plants in excavated areas in both wetland and 
agricultural regions.   

No. The impacted area is a relatively small 
portion of the total Priority Habitat area (< 
3%) and a majority of the impacts are 
located in agricultural fields.   

 

Table K-2. Assessment of Take of Dion Skipper under Combination of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

SED 10/FP 9 

No take due to no work in Priority Habitat. 
 

NA 

SED 8/FP 7 Yes.  For same reasons listed in Table K-1 for 
FP 7. 

No.  For same reasons listed in Table K-1 
for FP 7. 
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L. Mustard White (Pieris napi oleracea) MESA Assessment  

L-1. Summary of Species Life Cycle and Habitat Requirements 

Mustard white or eastern veined white (Pieris napi oleracea) butterflies are typically found in the understory 
and along edges of moist, rich, openings in deciduous woodlands including riparian floodplains.  Nearby open 
areas including streamsides, shallow marshes, wet meadows, open fields and pastures are also utilized.  It is 
a Threatened Species under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  The 
herbaceous woodland plants two-leaved toothwort (Cardamine diphylla) and cuckoo-flower (C. pratensis) are 
essential larval hosts. Other larval hosts include rape (Brassica rapa), which is found in hayfields and on 
roadsides; watercress (Nasturtium officinale), which is found only in wet areas with running water; rock-cress 
(Arabis spp.) which is sparsely dispersed on rock ledges; and other mustard (Cruciferae) species  Females 
deposit single eggs on the underside of the leaves of host plants.  Adults are attracted to garlic mustard 
(Alliaria officinalis), common winter cress (Barbarea vulgaris) and field pennycress (Thlaspi arvense) as 
potential host plants, but these plants do not support larval growth (C. Leahy 2006).  Use of the host plants 
varies greatly with season and location.  Adult butterflies usually feed on the nectar of the host plant flowers, 
but will use flowers from a variety of other plants as well (Nelson 2010).   

There are three flight periods for the mustard white in Massachusetts: late April through May; July to early 
August; and late August into early September.  Mustard whites generally emerge in one of three broods 
corresponding to the flight periods, however a fourth late season brood is possible (Nelson 2010).  Adult 
males will patrol open areas in search of receptive females during warm daylight hours. The flight of the 
butterfly is considered weak or docile when compared to other butterfly species (C. Leahy 2006).  The home 
range and travel patterns of this species appear to depend primarily on the availability and distribution of the 
host plants. Mustard white butterflies overwinter as pupae (or chrysalis). 

L-2. Species Mapped Priority Habitat from the Confluence through Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the mustard white butterfly extends 
south contiguously from Reach 5A below the Holmes Road bridge, through all of Reach 5B and Reach 5C, 
and into the northern and eastern portions of Reach 6 (Woods Pond), as shown on Figure L-1 at the end of 
this section.  There is no mapped Priority Habitat for this species within Reaches 7 or 8.  The total Priority 
Habitat area of the mustard white butterfly is 1,636 acres, of which 899 acres are within the PSA.  The areal 
extent of the habitat includes the main stem of the Housatonic River and its backwaters, various habitats 
within the floodplain of the River (including floodplain forest, shrub and emergent marsh habitats, vernal 
pools, upland forest, and disturbed upland habitats), and portions of Woods Pond.  Although the mustard 
white’s primary habitat is moist deciduous woodlands, this species utilizes a diversity of habitats and could be 
found within or at the edges of all these communities.  

Based on the Priority Habitat mapping and the life-cycle characteristics of this species, the entire 1,636 acres 
of mapped Priority Habitat, including 899 acres within the PSA, encompass the local population of this 
species.  Little information on documented home ranges or dispersal distances for this species is available.  
However, the flight distances of this species appear limited and the species does not migrate seasonally.  
Literature reviews for this species indicate that the species uses a fairly diverse group of habitats, and most of 
the mapped Priority Habitat would be acceptable habitat for the mustard white during some stage of its life 
cycle (except for the purely aquatic habitats, as discussed below).  However, according to the NHESP’s 
May 2009 comments on a prior version of this assessment, the area from about 300 meters north of New 
Lenox Road to the south end of Reach 5B contains the “vast majority” of this population.  This area is 
approximately 240 acres in size, or 15% of the total mapped Priority Habitat.  Accordingly, while this 
assessment considers the entire mapped Priority Habitat of this species, it has taken into account this specific 
“core habitat area” identified by NHESP in evaluating the significance of the impacts of the remedial 
alternatives on the local mustard white population.   
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L-3. Impacts of Remedial Alternatives on Mustard White Habitat 

L-3-1. Impacts to Mustard White Habitat from Individual Sediment and Floodplain Alternatives  

Table L-1 summarizes the areal extent of work within NHESP-mapped mustard white habitat for all of the 
individual sediment and floodplain remedial alternatives. SED 1 involves no construction-related activities, 
and SED 2 is limited to monitored natural recovery.  SED 3 through SED 9 would produce substantial impacts 
within mapped mustard white Priority Habitat, ranging from 130 acres for SED 3 to 268 acres for SED 8, with 
the other alternatives impacting 214 to 252 acres of such habitat.  SED 3 through SED 9 would also involve 
stabilization of approximately 71,000 linear feet (lf) of riverbank within mustard white habitat.  Overall, SED 3 
through SED 9 would impact between 8% and 16% of the mustard white Priority Habitat.  Impacts due to 
sediment and riverbank stabilization, as well as access road and staging area construction, would be 
substantially less under SED 10.  SED 10 would impact approximately 35 acres of mustard white Priority 
Habitat (approximately 2% of the overall Priority Habitat) and 7,200 lf of riverbank within that habitat.   

Mustard white butterflies prefer rich deciduous woodlands and nearby open areas such as meadows and 
emergent wetlands.  They do not utilize aquatic habitat.  Therefore, in-river and backwater remediation 
activities, even if conducted within the mapped Priority Habitat, would not directly impact this species, 
although they could alter the hydrology of the surrounding floodplain, as described in the Revised CMS 
Report (Section 5.3.5.4).  The riverbank remediation and access road/staging area construction that are part 
of the sediment alternatives would impact this species.  Any areas of excavation, clearing, or grubbing of 
areas that currently support the growth of food plants (two-leaved toothwort, cuckoo flower, and various native 
mustards) would result in direct impacts to this species.  Riverbanks provide openings within the forest and 
are likely to support the growth of such plants, as would many of the floodplain areas used for access roads 
and staging areas. 

Floodplain remedial activities under FP 2 through FP 9 would impact this species by altering floodplain 
habitats, primarily within transitional floodplain forest, wet meadow, and shallow emergent marsh community 
types.  Through soil removal activities, FP 2 and FP 9 would impact between 10 and 12 acres of Priority 
Habitat for the mustard white butterfly; FP 3 through FP 5 would impact between 30 and 60 acres of Priority 
Habitat; FP 8 would impact approximately 84 acres of Priority Habitat; FP 6 would impact approximately 162 
acres of Priority Habitat; and FP 7 would impact approximately 248 acres of Priority Habitat.  Construction of 
access roads and staging areas for these alternatives would impact an additional 8 to 28 acres.  Overall, FP 2 
and FP 9 would impact 1 to 2% of the Priority Habitat, FP 3 through FP 5 and FP 8 would impact 3 to 7% of 
the Priority Habitat, and FP 6 and FP 7 would impact 11 to 17% of the Priority Habitat.   

In addition to direct removal of plants, the excavation of soil may also remove the seeds of mustard white 
host/food plants known to occur within the PSA, reducing the repository of these species’ seed banks and 
thereby adversely affecting the long-term viability of the mustard white.  Non-indigenous soils used for 
backfilling would not be expected to contain the seeds of these host species, and therefore would not have 
the same potential to promote the re-growth of these plants.  Moreover, such altered conditions are highly 
conducive to the colonization of numerous invasive species, and these are likely to have a competitive 
advantage over the mustard white food sources. The invasive species garlic mustard, which has been 
observed within the PSA, is of particular concern for this species as it attracts the adult female mustard whites 
to deposit eggs on the plant but does not support larval growth. 
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Table L-1. Impacts to Mustard White Priority Habitat by Remedial Alternative   

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 

SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 33.0 -- 37.1 4.9 75.0 30.8 20.6 3.9 -- 55.3 130.3 8% 

SED 4 37.1 29.6 112.1 4.9 183.6 30.8 23.1 5.6 -- 59.5 243.1 15% 

SED 5 37.1 29.6 112.1 4.9 183.6 30.8 23.1 7.6 -- 61.5 245.1 15% 

SED 6 39.1 33.8 110.3 4.9 188.1 30.8 23.2 9.2 0.3 63.5 251.6 15% 

SED 7 39.1 33.8 110.3 4.9 188.1 30.8 23.1 9.2 0.3 63.4 251.5 15% 

SED 8 39.4 35.7 123.9 4.9 203.9 30.8 23.1 9.2 0.3 63.4 267.3 16% 

SED 9 39.1 33.8 110.3 4.9 188.1 8.6 8.0 8.7 0.3 25.7 213.7 13% 

SED 10 16.9 -- -- 3.0 19.9 7.9 3.2 4.0 0.3 15.4 35.3 2% 

Floodplain Alternatives 

FP 1 No Action 0 0.0% 

FP 2 8.7 0.8 0.4 -- 9.9 3.3 2.7 1.4 -- 7.4 17.4 1% 

FP 3 17.7 9.0 6.1 0.0 32.8 9.4 6.7 3.7 0.4 20.1 52.9 3% 

FP 4 30.8 15.4 10.9 0.0 57.2 10.2 8.3 4.9 0.4 23.8 80.9 5% 

FP 5 18.3 10.7 17.4 0.2 46.6 4.4 6.5 6.3 0.5 17.7 64.2 4% 

FP 6 60.9 50.9 48.4 1.2 161.5 7.4 10.0 8.0 0.2 25.6 187.1 11% 

FP 7 114.0 64.4 67.8 1.6 247.8 8.9 8.7 6.9 0.4 24.9 272.7 17% 

FP 8 39.3 21.8 22.4 0.2 83.7 10.7 9.0 7.1 0.2 27.0 110.7 7% 

FP 9 9.0 1.7 0.8 -- 11.5 4.6 2.8 2.9 -- 10.4 21.9 1% 

1.   In addition to the impacts shown in this table, SED 3 through SED 9 would require 70,962 linear feet of riverbank 
stabilization within mustard white Priority Habitat and SED10 would require 7,233 linear feet of riverbank stabilization 
within that Priority Habitat. 

L-3-2.  Impacts to Mustard White Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the mustard white.  Those impacts are shown in Table L-2 (except for the combination of 
SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to Priority Habitat of 
the mustard white would vary greatly among these combinations, ranging from approximately 55 acres (3% of 
the Priority Habitat) under SED 10/FP 9 to approximately 488 acres (30% of the Priority Habitat) under 
SED 8/FP 7.  Given that activities within aquatic riverine habitat would not directly affect the mustard white’s 
preferred habitat, the principal impacts would result from floodplain soil removal and access road/staging area 
construction in the floodplain.  These floodplain activities would affect approximately 35 acres of Priority 
Habitat under SED 10/FP 9; 97 acres of such habitat under SED 3/FP 3; 123 to 129 acres of such habitat 
under SED 5/FP 4, SED 6/FP 4, and SED 9/FP 8; and 299 acres of such habitat under SED 8/FP 7.  In 
addition, the approximately 71,000 lf riverbank stabilization/remediation in mustard white Priority Habitat 
under all of the combinations of alternatives except SED 10/FP 9 would also impact suitable mustard white 
habitat.  SED 10/FP 9 would involve only approximately 7,200 lf of riverbank stabilization/remediation within 
Priority Habitat.   
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Table L-2. Impacts to Mustard White Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives  

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 50.7 9.0 43.2 4.9 63.8 171.5 11% 

SED 5/FP 4 67.9 45.0 123.1 4.9 66.0 306.8 19% 

SED 6/FP 4 69.9 49.2 121.2 4.9 68.5 313.8 19% 

SED 8/FP 7 152.1 99.5 179.1 6.4 50.8 487.9 30% 

SED 9/FP 8 78.4 55.6 132.7 5.0 45.2 317.0 19% 

SED 10/FP 9 26.0 1.7 0.8 3.0 23.6 55.1 3% 
* Includes 1636-acre Priority Habitat between the Confluence and Woods Pond Dam.   
Note:  In addition to the impacts shown in this table, SED 3 through SED 9 would 
require 70,962 linear feet of riverbank stabilization within mustard white Priority Habitat 
and SED10 would require 7,233 linear feet of riverbank stabilization within that Priority 
Habitat. 

L-3-3.  Impacts to Mustard White Habitat from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the mustard white have also been evaluated (except for TD 1, the off-site disposal alternative).  These 
impacts are shown in Table L-3.  For TD 2, the extent of mapped Priority Habitat within the footprint of the in-
water CDF(s) would depend on the number and configuration of the areas used for the CDF(s).  Such impacts 
would range from 1 acre (use of the smaller CDF area in Woods Pond) to 27 acres (use of combination of 
larger Woods Pond CDF area plus backwater BWL_09).  However, this work would occur in open water 
habitats which are not likely to be utilized by this species. Thus, impacts to backwaters and Woods Pond 
under TD 2 are not expected to have a direct impact to the mustard white butterfly, although there is a 
potential for this work to alter the hydrology of the surrounding habitat and indirectly impact this species’ 
habitat. 

TD 3 would have no impact on mustard white habitat, since none of the identified locations for an Upland 
Disposal Facility is within the mapped Priority Habitat for this species.  However, TD 4 and TD 5, if 
implemented at the identified GE-owned property off New Lenox Road, would impact approximately 6 acres 
of the Priority Habitat (which is less than 1% of the overall mustard white habitat in the PSA).   

Table L-3. Impacts to Mustard White Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 25 (Reach 5C) 

BWL_09 9.2 (Reach 5C) 

Woods Pond A 1.0 (Reach 6) 

Woods Pond B 1.9 (Reach 6) 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road 5.7 (Reach 5B) 
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L-4. Assessment of Take of Mustard White Butterfly 

The attached tables – Table L-4 for the sediment alternatives, Table L-5 for the floodplain alternatives, 
Table L-6 for the selected sediment and floodplain combinations, and Table L- 7 for the treatment disposition 
alternatives – identify, for each alternative (or combination):  (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.   

As shown in Table L-4, except for SED 1 and SED 2, all sediment alternatives would result in a take of 
mustard white butterfly.  Excavation, engineered capping, and thin-layer capping activities in the river and 
backwaters would not result in a take, as the mustard white butterflies inhabit moist, open deciduous 
woodlands and adjacent open areas (emergent wetlands, wet meadows), but not open water habitats.  
However, riverbank remediation and construction of staging areas and access roads through areas that 
contain larval and/or adult food plants, including the 240-acre “core” habitat area defined by NHESP, would 
cause a take of this species through direct mortality, alteration of mustard white habitat, and/or destruction of 
preferred food resources.  The impacts in these areas would likely disrupt the breeding, feeding, and/or 
migratory activity of the mustard white butterfly.   

In addition to causing direct impacts such as those discussed above, the extensive length of riverbank 
remediation in Priority Habitat under SED 3 through SED 9 (approximately 71,000 lf, with approximately 
18,000 lf within the core habitat area) would produce indirect impacts in terms of changes in hydrological 
conditions that could affect the mustard white’s food plants.  As noted by NHESP in comments on GE’s prior 
MESA assessments, “GE’s analysis should not be limited to the acreage of disturbance only, but also take 
into account the post-remediation condition and the ability of that condition to allow for the cuckoo flower to 
persist.”  Examples of changes in hydrologic conditions that could affect the habitats used by the mustard 
white are discussed in Section 5.3.5.4 of the Revised CMS Report.   

Given the combination of these direct and indirect impacts, SED 3 though SED 8 could adversely affect a 
significant portion of the local mustard white population in Reaches 5 and 6.  The direct effects from access 
roads and staging areas in mustard white Priority Habitat under SED 9 are about half of those under SED 3 
through SED 8, and therefore an impact to a significant portion of the population is less likely under SED 9.  
Riverbank remediation, as well as access roads and staging areas, under SED 10 would affect considerably 
less area and thus would not be expected to impact a significant portion of the local mustard white population.  

As shown in Table L-5, all of the floodplain remedial alternatives except for FP 1 would result in a take of the 
mustard white butterfly.  Soil removal activities and access road/staging areas under FP 2 through FP 9 would 
disturb primary habitat for this species within Reach 5 (and, for FP 3 through FP 8, Reach 6).  This take would 
include direct alteration of habitat, removal of food plants and/or their seed bank, or even direct mortality.  
Since FP 2 and FP 9 would affect only 1% of the total Priority Habitat in Reaches 5 and 6 and FP 3 through 
FP 5 would affect only 3 to 5% of that habitat, those alternatives would not be expected to impact a significant 
portion of the local mustard white population.  However, FP 6 and FP 7 would affect a greater percentage of 
the Priority Habitat – 11 to 17%, with 13 to 22% within the identified 240-acre core habitat – and thus would 
impact a significant portion of the local population, particularly considering the additional potential of indirect 
impacts from hydrologic changes as discussed above.  Finally, FP 8 would affect approximately 7% of the 
Priority Habitat and 10% of the core habitat; this is unlikely to be enough to impact a significant portion of the 
local population. 

As shown in Table L-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1) would involve a take of the mustard white butterfly due to the impacts from the floodplain 
soil removal and access road/staging area impacts, as well as the direct and indirect impacts of the riverbank 
work.  SED 3/FP 3 would impact 11% of the Priority Habitat plus 71,000 lf of riverbank, with 12% of the 
floodplain and 18,000 lf of riverbank impacted within the identified core habitat.  This could be enough to 
impact a significant portion of the local population.  The remaining combinations except for SED 10/FP 9 
would impact 19% to 30% of the Priority Habitat, as well as 71,000 lf of riverbank, with 15 to 25% of the 
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floodplain impacted and approximately 18,000 lf of riverbank impacted within the identified core habitat.  
Given the magnitude of this work, these combinations would impact a significant portion of the local 
population.  Conversely, SED 10/FP 9 would not do so, since it would impact only about 3% of the Priority 
Habitat and considerably less riverbank within that habitat (7,233 lf, with 1,200 lf in the core habitat). 

As shown in Table L-7, the treatment/disposition alternatives with impacts on mapped mustard white Priority 
Habitat are TD 2, TD 4, and TD 5.  The in-water CDF(s) that would be used under TD 2 would impact 1 to 27 
acres of Priority Habitat.  Although this work would occur in open water areas which are not likely to be 
utilized by this species, it would potentially alter the hydrology of the surrounding habitat, which could cause a 
take.  However, even if a take occurred, it would not impact a significant portion of the local population.  The 
construction of a treatment facility under TD 4 or TD 5 at the GE property off New Lenox Road would be 
unlikely to cause a take, since it would affect less than 1% of the total Priority Habitat of this species and 
those impacts would occur within a previously altered open field that does not provide high quality habitat for 
the mustard white. 

It should be noted that the habitat restoration measures described in Section 5.3 of the Revised CMS Report 
would include measures to address impacts to the mustard white butterfly.  These would include the 
replanting or reseeding of altered areas with the host plants of this species.  However, such actions would not 
eliminate the take, nor would they change the above conclusions regarding the extent of population impacts.  
Numerous factors – including invasive species proliferation (e.g., garlic mustard), grazing by wildlife such as 
white-tailed deer, disease, improper hydrology, and/or changes in soil characteristics or other environmental 
conditions – could impair the success of any plantings or seed stock.  As a result, such replanting or 
reseeding of host plants would not reliably lessen the impacts of the remedial construction activities on the 
local population of mustard whites where a significant portion of that population would be affected. 
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Table L-4. Assessment of Take of Mustard White under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take; only monitoring.  NA 

SED 3 
through 
SED 8 

Yes.  Riverbank remediation activities 
(affecting ~ 71,000 linear feet [lf] within 
Priority Habitat) and access road/staging 
areas (affecting ~ 56 to 64 acres of such 
habitat) would involve direct impacts 
(disruption) to mustard white Priority 
Habitat, including “core habitat” area 
identified by NHESP.  This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, 
including potential mortality to pupae or 
eggs.   
 

Possibly.  Impacts to this species’ habitat within 
the PSA would occur primarily through 
construction of access roads and staging areas in 
suitable floodplain habitats and from riverbank 
remediation in Priority Habitat.  Access roads and 
staging areas would impact only 3% to 4% of 
total mapped Priority Habitat (~ 5% of identified 
core habitat); however, the extensive length of 
riverbank remediation (~71,000 lf) within the 
Priority Habitat could produce additional direct 
and indirect impacts through direct habitat loss as 
well as alterations to hydrological conditions of 
the riparian habitat that could adversely affect the 
host plants which the local mustard white 
population relies upon.   

SED 9 Yes.  Riverbank remediation activities 
(affecting ~ 71,000 lf within Priority Habitat) 
and access road/staging areas (affecting ~ 
26 acres of such habitat) would involve 
direct impacts (disruption) to mustard white 
Priority Habitat, including the “core habitat” 
area identified by NHESP. This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, 
including potential mortality to pupae or 
eggs.   

Unlikely.  Impacts to this species’ habitat within 
the PSA from SED 9 would occur primarily 
through construction of access roads and staging 
areas in suitable floodplain habitats and from 
riverbank remediation in Priority Habitat.  Access 
roads and staging areas would impact roughly 
one-half of the area impacted by SED 3 through 
SED 8, or 1.6% of the total mapped Priority 
Habitat.  While riverbank remediation impacts 
would be the same (~71,000 lf), the reduction in 
access roads along the top of the bank would 
reduce the potential for floodplain hydrologic 
changes that could adversely affect the mustard 
white host plants.   

SED 10 Yes.  Riverbank remediation activities 
(affecting ~ 7,200 lf within Priority Habitat) 
and access road/staging areas (affecting ~ 
15 acres of such habitat) would involve 
direct impacts (disruption) to mustard white 
Priority Habitat, including the “core habitat” 
area identified by NHESP (above New 
Lenox Road). This take would include 
direct alteration of habitat and likely 
destruction of preferred food plants, 
including potential mortality to pupae or 
eggs.  

No.  Access roads and staging areas under SED 
10 would impact only 1% of the total mapped 
habitat for this species, and riverbank 
remediation would be substantially less than 
under SED 3 through SED 9. 
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Table L-5. Assessment of Take of Mustard White Butterfly under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 Yes.  Soil removal activities and access 
road/staging areas would involve direct 
impacts (disruption) to approximately 17 acres 
of suitable habitat areas within the mapped 
mustard white Priority Habitat. This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, including 
potential mortality to pupae or eggs. Soil 
excavation would also remove the seed bank 
of food plants in the excavated areas.   

No.  This alternative would impact only 1% of 
the total Priority Habitat. 

FP 3 
through  

FP 5  

Yes.  Soil removal activities and access 
road/staging areas would involve direct 
impacts (disruption) to between 53 and 81 
acres of suitable habitat within the mapped 
mustard white Priority Habitat.  This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, including 
potential mortality to pupae or eggs.  Soil 
excavation would also remove the seed bank 
of food plants in the excavated areas.   

Unlikely.  These alternatives would impact only 
3-5% of the mustard white’s Priority Habitat.  
These percentages increase to between 5% 
and 10% within the identified core habitat.  
However, these impacts do not appear great 
enough to impact a significant portion of the 
local population. 

FP 6 and 
FP 7 

Yes.  Soil removal activities and access 
road/staging areas would involve direct 
impacts (disruption) to 187 to 273 acres of 
suitable habitat areas within the mapped 
mustard white Priority Habitat.  This take would 
include direct alteration of habitat and likely 
destruction of preferred food plants, including 
potential mortality to pupae or eggs.  Soil 
excavation would also remove the seed bank 
of food plants in the excavated areas.   

Yes.  Approximately 11% to 17% of suitable 
mustard white Priority Habitat would be 
affected by these alternatives.  These 
percentages increase to 13-22% within the 
identified core habitat area.  Considering the 
magnitude of the habitat impacts and the 
potential for invasive species proliferation 
subsequent to the restoration work, these 
alternatives would impact a significant portion 
of the local population. 

FP 8 Yes.  Soil removal activities and access 
road/staging areas would involve direct 
impacts (disruption) to 111 acres of suitable 
habitat within the mapped mustard white 
Priority Habitat.  This take would include direct 
alteration of habitat and likely destruction of 
preferred food plants, including potential 
mortality to pupae or eggs.  Soil excavation 
would also remove the seed bank of food 
plants in the excavated areas.   

Unlikely.  Approximately 7% of suitable 
mustard white Priority Habitat, including 10% of 
the identified core habitat, would be affected by 
this alternative.  It is not likely that this would 
be sufficient to impact a significant portion of 
the local population.  
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 9 Yes.  Although soil removal activities and 
access road/staging areas would be reduced 
under this alternative, FP 9 would still involve 
direct impacts (disruption) to 22 acres of 
suitable habitat within the mapped mustard 
white Priority Habitat.  This take would include 
direct alteration of habitat and likely destruction 
of preferred food plants, including potential 
mortality to pupae or eggs.  Soil excavation 
would also remove the seed bank of food 
plants in the excavated areas.   

No.  This alternative would impact only about 
1% of the total Priority Habitat of the mustard 
white. 
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Table L-6. Assessment of Take of Mustard White Butterfly under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 2/FP 1 No take due to no action. NA 

SED 3/FP 3 
 

Yes.  This combination of alternatives 
would impact  over 170 acres of 
mapped mustard white Priority Habitat 
(including 97 acres of suitable floodplain 
habitat), plus ~ 71,000 lf of riverbank 
within such habitat.  This take would 
include direct alteration of suitable 
floodplain habitat and likely destruction 
of preferred food plants, including 
potential mortality to pupae or eggs.  
Soil excavation would also remove the 
seed bank of food plants in the 
excavated areas.   

Likely.  This combination would impact 
11% of the total mustard white Priority 
Habitat (including approximately 12% of 
the identified core floodplain habitat), plus 
an extensive length of riverbanks (~71,000 
lf) within that Priority Habitat.  Considering 
the magnitude of the habitat impacts and 
the potential for invasive species 
proliferation subsequent to the restoration 
work, an impact to a significant portion of 
the local population is likely.     

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes.  These combinations would impact 
over 300 acres of mapped mustard 
white Priority Habitat (including 123 to 
129 acres of suitable floodplain habitat), 
plus ~ 71,000 lf of riverbank within such 
habitat.  This take would include direct 
alteration of suitable floodplain habitat 
and likely destruction of preferred food 
plants, including potential mortality to 
pupae or eggs.  Soil excavation would 
also remove the seed bank of food 
plants in the excavated areas.   

Yes.  These combinations would impact 
nearly 20% of the total mustard white 
Priority Habitat (including approximately 
15% of the identified core floodplain 
habitat), plus an extensive length of 
riverbanks (~71,000 lf) within that Priority 
Habitat.  Considering the magnitude of the 
habitat impacts and the potential for 
invasive species proliferation subsequent 
to the restoration work, an impact to a 
significant portion of the local population 
would be expected.     

SED 8/FP 7 Yes.  This combination would impact 
488 acres of mapped mustard white 
Priority Habitat (including 299 acres of 
suitable floodplain habitat), plus ~ 
71,000 lf of riverbank within such 
habitat.  This take would include direct 
alteration of suitable floodplain habitat 
and likely destruction of preferred food 
plants, including potential mortality to 
pupae or eggs.  Soil excavation would 
also remove the seed bank of food 
plants in the excavated areas.   

Yes.  This combination would impact 
approximately 30% of the total mustard 
white Priority Habitat (including 25% of the 
identified core floodplain habitat), plus an 
extensive length of riverbanks (~71,000 lf) 
within that Priority Habitat.  These impacts 
would adversely affect a significant portion 
of the local population.     
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 10/FP 9 Yes. Although floodplain soil removal 
activities, access road/staging areas, 
and riverbank remediation would be 
reduced, this combination would still 
impact 55 acres of mapped mustard 
white Priority Habitat (including 35 
acres of suitable floodplain habitat) plus 
~7,200 lf of riverbank within the mapped 
mustard white Priority Habitat.  This 
take would include direct alteration of 
habitat and likely destruction of 
preferred food plants, including potential 
mortality to pupae or eggs.  Soil 
excavation would also remove the seed 
bank of food plants in the excavated 
areas.   

No.  This combination would impact only 
about 3% of the total Priority Habitat of the 
mustard white. 
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Table L-7. Assessment of Take of Mustard White Butterfly under Treatment/Disposition (TD) 
Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2 Possibly.  Although work would be 
performed in open water habitats which 
are not generally utilized by the mustard 
white butterfly, the alteration to the 
hydrology of the surrounding habitats as a 
result of the topographic change could 
result in a take. 

No.  While the extent of the alteration from 
hydrologic changes cannot be defined at 
this time, it is unlikely to adversely impact 
a substantial portion of the mustard white 
habitat. 

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

Unlikely.  These alternatives would impact 
significantly less than 1% of total Priority 
Habitat, and those impacts would occur 
within a previously altered open field that 
does not provide high quality habitat for 
the mustard white. 

No.  Even if there were a take, these 
alternatives would impact less than 1% of 
the total Priority Habitat. 
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M. Ostrich Fern Borer Moth (Papaipema sp. 2 near pterisii) 
MESA Assessment 

M-1. Summary of Species Life Cycle and Habitat Requirements 

The ostrich fern borer moth (Papaipema sp.2 near pterisii) is a member of the family Noctuidae that is 
primarily associated with mature floodplain forests and wooded swamps with moderate to dense stands 
of ostrich fern (Matteucia struthiopteris).  The ostrich fern borer moth is a Species of Special Concern 
under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  This species can be 
recognized by its bright, orange-yellow forewings overlaid with darker, brownish-orange, sometimes with 
pink shading towards the outer wing margins.  The larvae have an orange to orangish-brown head and 
prothorax, and a nondescript, cream-colored body with small black spots and spiracles.  It grows to a 
length of about one inch (Nelson 2010).   

Eggs overwinter on the ostrich fern, and larvae hatch in the spring and then bore exclusively into the 
stalks and/or root system of the ostrich fern as its host food plant.  After the larvae are fully grown, they 
pupate into adult moths in August, and continue their flights through late September in Massachusetts.  
Ostrich fern borer moths do not utilize aquatic habitats. Though the adults may be found along 
streamsides or any forested or edge habitat (e.g., adjacent to wet meadows, shallow marshes, open 
fields), they are more likely to be found in shaded to partially shaded forested floodplain habitats or red 
maple swamps containing the larval host plant species.  Ostrich fern borer moth occurrences have been 
recorded in Berkshire, Hampshire and Hampden Counties (Nelson 2010). 

M-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the ostrich fern borer moth occurs in 
the northern portion of Reach 5A, just downstream of the Holmes Road Bridge, as shown on Figure M-1.  
The Priority Habitat area of the ostrich fern borer moth in Reach 5A comprises 196 acres, of which 176 
acres are located within the lateral boundaries of the PSA.  This Priority Habitat area includes 
approximately 1.3 miles of the main stem of the Housatonic River, several large backwaters, and an 
extensive wetland system associated with Sackett Brook, a perennial tributary stream.  The dominant 
habitats are transitional floodplain forest and red maple swamp (both of which are forested floodplain 
habitats in this area), with interspersed patches of wet meadow, shrub swamp, emergent marsh, and 
vernal pools.   

According to  2010 NHESP database information, additional Priority Habitat for the ostrich fern borer 
moth occurs downstream of Woods Pond Dam within Reach 7, at the confluence of Hop Brook and the 
Housatonic River, as shown on Figure M-2.  The total Priority Habitat area of the ostrich fern borer moth 
in Reach 7 comprises approximately 169 acres.  It includes approximately 1.8 miles of the main stem of 
Housatonic River and the adjacent floodplain.  The mapped floodplain habitat adjacent to the River is 
dominated by deciduous wooded swamp and shrub swamp.   

Based on consideration of the Priority Habitat mapping and the life-cycle characteristics of the ostrich fern 
borer moth, two distinct populations of ostrich fern borer moths have been identified for this assessment – 
one in Reach 5A and one in Reach 7.  Information on documented home ranges or dispersal distances 
for this species is not available; however, the flight distances of moths are typically limited compared to 
those of birds or of certain other flying invertebrates known for longer flights (painted ladies, monarch 
butterflies), and this species is not documented to migrate seasonally.  In addition, literature reviews for 
this species indicate that the larvae of this species are restricted to habitats with moderate to dense 
stands of ostrich fern, and the adults are usually in close proximity to these areas.  Given these 
characteristics, the migration capability of this species is far exceeded by the nearly 10 miles of river 
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corridor that separates the two mapped Priority Habitat areas and which is fragmented by agriculture, 
roads, and development.  Accordingly, the moths in the Reach 7 Priority Habitat are considered to 
constitute a separate local population from those in the Reach 5A Priority Habitat.   

For both populations, the distribution of larvae and adults throughout the mapped Priority Habitat, other 
than the in-stream and backwater areas not utilized by this species, was assumed to be uniform across 
the suitable floodplain habitat, since there is no available information indicating a greater density in 
particular portions of that habitat.   

M-3. Impacts of Remedial Alternatives on Ostrich Fern Borer Moth Habitat 

M-3-1. Impacts to Ostrich Fern Borer Moth Habitat from Individual Sediment and Floodplain Alternatives 

Table M-1 summarizes the areal extent of work within ostrich fern borer moth Priority Habitat in 
Reaches 5 and 6 for the individual sediment and floodplain remedial alternatives.  SED 3 through SED 10 
would impact the Priority Habitat of this species through sediment removal (with capping or backfilling) in 
Reach 5A and, under SED 6 through SED 9, thin-layer capping or sediment removal in adjacent 
backwaters.  SED 3 through SED 9 would impact approximately 18 to 25 acres of mapped Priority Habitat 
in Reach 5A, representing 9-13% of the mapped Priority Habitat, while SED 10 would impact 
approximately 7 acres (4%) of Priority Habitat.  Ostrich fern borer moths, however, do not utilize aquatic 
habitat.  Therefore, in-river and backwater remediation activities, even if conducted within the mapped 
Priority Habitat, would not directly impact this species. However, the access road/staging area 
construction and riverbank stabilization/remediation that are part of the sediment alternatives would 
impact this species.  Considering only access road/staging area impacts, 2 acres of Priority Habitat would 
be impacted under SED 9 and SED 10, while 8 acres Priority Habitat would be impacted under SED 3 
through SED 8.  In addition, SED 3 through SED 9 would also each require approximately 16,800 linear 
feet (lf) of riverbank stabilization/remediation within Priority Habitat, and SED 10 would require 
approximately 3,000 lf of riverbank stabilization/remediation within Priority Habitat. 

Within Reach 5, the impacts of the floodplain remediation alternatives on ostrich fern borer moth Priority 
Habitat would vary considerably among alternatives.  FP 2 and FP 9 would impact between 7 and 8 acres 
(4%) of mapped Priority Habitat; FP 3 and FP 5 would impact approximately 15 acres (8%) of mapped 
Priority Habitat; FP 4, FP 6, and FP 8 would impact 22 to 37 acres (11 to 19%) of mapped Priority Habitat; 
and FP 7 would impact approximately 61 acres (31%) of mapped Priority Habitat.  The ostrich fern borer 
moth prefers mature floodplain forest and forested wetlands with ostrich fern, in a shaded to partially 
shaded microhabitat.  Soil excavation, backfilling, clearing, and/or grubbing of floodplain areas that 
currently support the growth of host plants (i.e., ostrich fern) would result in direct impacts to this species 
through removal of those plants, direct mortality of any eggs or larvae present in them, and elimination of 
the shaded microclimates preferred by the adults of this species.  In addition, soil excavation is likely to 
remove the seed bank of the host/food plants.  
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Table M-1. Impacts to Ostrich Fern Borer Moth Priority Habitat by Remedial Alternative in 
Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access 

Grand 
Total 

(Acres) 

% of Total 
Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total

Sediment Alternatives1 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 11.7 -- -- -- 11.7 8.4 -- -- -- 8.4 20.2 10% 

SED 4 15.8 -- -- -- 15.8 8.4 -- -- -- 8.4 24.2 12% 

SED 5 15.8 -- -- -- 15.8 8.4 -- -- -- 8.4 24.2 12% 

SED 6 16.3 -- -- -- 16.3 8.4 -- -- -- 8.4 24.7 13% 

SED 7 16.3 -- -- -- 16.3 8.4 -- -- -- 8.4 24.7 13% 

SED 8 16.6 -- -- -- 16.6 8.4 -- -- -- 8.4 25.0 13% 

SED 9 16.2 -- -- -- 16.2 1.8 -- -- -- 1.8 18.0 9% 

SED 10 5.5 -- -- -- 5.5 1.8 -- -- -- 1.8 7.4 4% 

Floodplain Alternatives 
FP 1 No Action 0 0% 

FP 2 6.1 -- -- -- 6.1 1.2 -- -- -- 1.2 7.3 4% 

FP 3 11.9 -- -- -- 11.9 3.0 -- -- -- 3.0 14.8 8% 

FP 4 18.7 -- -- -- 18.7 3.0 -- -- -- 3.0 21.7 11% 

FP 5 13.3 -- -- -- 13.3 1.8 -- -- -- 1.8 15.1 8% 

FP 6 35.3 -- -- -- 35.3 2.1 -- -- -- 2.1 37.4 19% 

FP 7 58.3 -- -- -- 58.3 2.2 -- -- -- 2.2 60.5 31% 

FP 8 25.3 -- -- -- 25.3 3.0 -- -- -- 3.0 28.3 15% 

FP 9 6.2 -- -- -- 6.2 1.3 -- -- -- 1.3 7.6 4% 

1.   In addition to the impacts listed in this table, SED 3 through SED 9 would each require 16,756 linear feet 
of riverbank stabilization/remediation within ostrich fern borer moth Priority Habitat and SED 10 would 
require 2,990 linear feet of riverbank stabilization/remediation within that Priority Habitat.   

 

In Reach 7, no impacts to ostrich fern borer moth Priority Habitat from remediation or access road/staging 
area construction would occur under any of the sediment alternatives or under any of the floodplain 
alternatives except for FP 7.  Under FP 7, approximately 2 acres of ostrich fern borer moth Priority Habitat 
would be impacted due to soil excavation and the construction of two short access roads.  Approximately 
half of these impacts would occur in agricultural fields situated along the Priority Habitat boundary, with 
only two small impact areas totaling approximately 1 acre situated within suitable ostrich fern borer moth 
habitat.   

M-3-2. Impacts to Ostrich Fern Borer Moth Habitat from Combinations of Remedial Alternatives  

In addition to assessing the impacts of remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the Revised CMS Report) on 
the Priority Habitat of the ostrich fern borer moth.  For the Priority Habitat in Reach 5, those impacts are 
shown in Table M-2 (except for the combination of SED 2/FP 1, which does not involve any remedial 
construction activities).  Total impacts to the Priority Habitat of the ostrich fern borer moth would vary 
considerably among these combinations, ranging from approximately 15 acres (8% of the Priority Habitat) 
under SED 10/FP 9 to approximately 78 acres (40% of the Priority Habitat) under SED 8/FP 7.  However, 
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given that aquatic riverine impacts would not directly affect the ostrich fern borer moth’s preferred habitat, 
the principal impacts would result from floodplain soil removal and access road/staging area construction.  
These floodplain activities would affect approximately 9 acres of suitable floodplain habitat within the 
Priority Habitat under SED 10/FP 9; 21 to 30 acres of such habitat under SED 3/FP 3, SED 5/FP 4, SED 
6/FP 4, and SED 9/FP 8; and 62 acres of such habitat under SED 8/FP 7.  In addition, the approximately 
16,800 lf  of riverbank stabilization/remediation work within ostrich fern borer moth Priority Habitat under 
all of the combinations of alternatives except SED 10/FP 9 would impact suitable ostrich fern borer moth 
habitat.  SED 10/FP 9 would involve only approximately 3,000 lf of riverbank stabilization/remediation 
work within ostrich fern borer moth Priority Habitat.  

Table M-2. Impacts to Ostrich Fern Borer Moth Priority Habitat from Combinations of Sediment 
and Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access 
& 

Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 23.6 -- -- -- 8.9 32.4 17% 

SED 5/FP 4 34.5 -- -- -- 7.6 42.1 22% 

SED 6/FP 4 35.0 -- -- -- 7.6 42.6 22% 

SED 8/FP 7 74.0 -- -- -- 3.4 77.5 40% 

SED 9/FP 8 41.6 -- -- -- 4.3 45.8 23% 

SED 10/FP 9 11.7 -- -- -- 3.1 14.9 8% 

* Includes 196-acre Priority Habitat between the Confluence and Woods Pond 
Dam.   

Note:  In addition to the impacts shown above, all combinations except SED 
10/FP 9 would require 16,756 linear feet of riverbank stabilization/remediation 
within ostrich fern borer moth Priority Habitat.  SED 10/FP 9 would require 2,990 
linear feet of riverbank stabilization/remediation within that Priority Habitat.   

 

In Reach 7, no impacts to ostrich fern borer moth habitat from remediation or access road/staging area 
construction would occur under any of the combinations of alternatives except SED 8/FP 7.  The impacts 
of that combination would consist of approximately 2 acres of impact to ostrich fern borer moth Priority 
Habitat from soil excavation and the construction of two short access roads in the floodplain.  As stated 
above, about half of these impacts would occur in agricultural fields situated along the Priority Habitat 
boundary, with approximately 1 acre of impact situated within suitable ostrich fern borer moth habitat 
(forested floodplain).   

M-3-3. Impacts to Ostrich Fern Borer Moth Habitat from Treatment/Disposition Alternatives  

There would be no impacts to ostrich fern borer moth Priority Habitat from any of the treatment/disposition 
alternatives, since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species. 

M-4. Assessment of Take of Ostrich Fern Borer Moth 

The attached tables – Table M-3 for the sediment alternatives, Table M-4 for the floodplain alternatives, 
and Table M-5 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be 
likely to impact a significant portion of the local population of this species.   
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As shown in Table M-3, SED 3 through SED 10 would result in a take of ostrich fern borer moth in 
Reach 5.  While the in-river remedial work under those alternatives (affecting approximately 6 to 16 acres 
of Priority Habitat) would not directly impact ostrich fern borer moth, which does not live in aquatic 
habitats, these alternatives would also impact approximately 8 acres (under SED 3 through SED 8) and 
approximately 2 acres (under SED 9 and SED 10) of the floodplain within suitable habitat for this species 
due to access road/staging area construction.  In addition SED 3 through SED 9 would also impact 
16,800 lf of riverbank, and SED 10 would impact approximately 3,000 lf of riverbank.  These activities 
would cause a take of this species through direct alteration of borer moth habitat and likely destruction of 
preferred food plants, including mortality to eggs or larvae present in those plants.   

SED 3 through SED 10 would not impact a significant portion of the ostrich fern borer moth local 
population in Reach 5.  Most of the impacts would occur within the river and backwaters and would not 
directly impact suitable ostrich fern borer moth habitat; the floodplain alterations associated with 
construction of access and staging facilities in suitable habitat for this species would affect only 1% to 5% 
of the Reach 5 Priority Habitat.    

As shown in Table M-4, all of the floodplain remedial alternatives except for FP 1 would result in a take of 
the ostrich fern borer moth in Reach 5.  These alternatives involve soil removal and access road/staging 
area construction that would disturb between 7 and 61 acres of mapped Priority Habitat, including 
substantial area of forested floodplain preferred by this species.  This take would include direct alteration 
of this forested floodplain habitat, removal of host (ostrich fern) food plants required by the larval stage of 
the species, direct mortality of eggs and larvae present, and elimination of the shaded microclimate 
preferred by adults of the species.  Soil excavation is also likely to remove the seed bank of the food 
plants. 

FP 2 and FP 9, which would affect only 4% of the total Priority Habitat in Reach 5, would not impact a 
significant portion of the local population since substantial areas of forested floodplain used by this 
species would remain undisturbed.  FP 3 and FP 5 would affect 8% of the total Priority Habitat in 
Reach 5, but for similar reasons would be unlikely to impact a significant portion of the local borer moth 
population.  FP 4 (affecting 11% of the Priority Habitat) could impact a significant portion of the Reach 5 
local population, FP 6 and FP 8 (affecting 15% to 19% of the Priority Habitat) would likely impact a 
significant portion of the local population, and FP 7 (affecting 31% of the Priority Habitat) would impact a 
significant portion of that population.  Much of the work for these alternatives would occur within forested 
floodplains used extensively by both adults and larvae of the species as preferred habitat.  Growth of 
invasive plant species that out-compete the host plant ostrich fern and greater reduction of host plant 
seed bank would be more likely to occur as the acreages of disturbance to suitable ostrich fern borer 
moth habitat increase.  Moreover, loss of shaded microclimates preferred by this species and its host 
plant would further contribute to impacts on a significant portion of the local population.   

Within Reach 5, as shown in Table M-5, all combinations of sediment and floodplain alternatives (except 
SED 2/FP 1) would involve a take of ostrich fern borer moths for the same reasons given for their SED 
and FP components.  SED 3/FP 3 would impact approximately 17% of the Priority Habitat, with most of 
those impacts (21 acres) associated with remediation and access road/staging area construction within 
suitable floodplain habitat for this species.  In addition, the approximately 16,800 linear feet of riverbank 
remediation in Priority Habitat under SED 3/FP 3 would have direct impacts and potential indirect impacts 
(e.g., changes in floodplain hydrology) on the habitats that support the ostrich fern borer moth.  It is thus 
possible that SED 3/FP 3 would impact a significant portion of the local population.  SED 5/FP 4, 
SED 6/FP 4, and SED 9/FP 8 would have somewhat greater impacts.  These combinations would impact 
approximately 22 to 23% of the Priority Habitat, with impacts to suitable floodplain habitats increased to 
approximately 26 to 30 acres.  Again, the approximately 16,800 linear feet of riverbank remediation in 
Priority Habitat under this combination would also have direct impacts and potential indirect impacts (e.g., 
changes in floodplain hydrology) on the habitats that support this species.  It is likely that the impacts of 
these combinations of alternatives would be extensive enough to affect a significant portion of the local 
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population.  SED 8/FP 7 would impact approximately 40% of the Priority Habitat, with most of those 
impacts (62 of the 78 acres of impacted Priority Habitat) occurring within suitable floodplain habitat for this 
species.  Thus, that combination would impact a significant portion of the local population in Reach 5.  
Finally, SED 10/FP 9 would not impact a significant portion of the local population, since that combination 
would involve more limited impacts, affecting 8% of the total mapped Priority Habitat, with 9 acres in 
suitable floodplain habitat.   

In Reach 7, only FP 7, individually and in combination with SED 8/FP 7, would result in a take of ostrich 
fern borer moth.  Approximately 2 acres of Priority Habitat, approximately one acre of which consists of 
suitable forested floodplain habitat, would be impacted, removing host food plants and causing direct 
mortality to any eggs or larvae present, as well as likely removing seed bank of the food plants present in 
the suitable habitat area.  However, the impacts to suitable forested floodplain habitat would affect less 
than 1% of the total Priority Habitat, and would not impact a significant portion of the Reach 7 local 
population.  

Habitat restoration measures to attempt to address impacts to the ostrich fern borer moth would not 
eliminate the take, nor would they change the above conclusions regarding the extent of population 
impacts.  Such measures would primarily consist of the replanting or reseeding, if feasible, of impacted 
areas with the host and food plants of this species (ostrich fern).  Numerous factors – including invasive 
species proliferation, grazing by wildlife, disease, improper hydrology, changes in soil characteristics, or 
other environmental conditions--could impair the success of the replanting effort.  Most importantly, the 
host plants for the larvae (i.e., ostrich fern), as well as the adult moths, prefer a shaded or partially 
shaded microclimate under a mature tree canopy.  These conditions would not be available unless and 
until a mature forest returns.  As a result, replanting or reseeding efforts would not reliably result in 
lessening the impacts of the remedial construction activities on the Reach 5 local population where a 
significant portion of that population would be affected. 

References: 

NHESP.  2008.  Massachusetts List of Endangered, Threatened and Special Concern Species as 
published in the Code of Massachusetts Regulations (321 CMR 10.00).  Natural Heritage & Endangered 
Species Program. Westborough, MA. 

Nelson M.W. 2010. Fact Sheet for Ostrich Fern Borer Moth (Papaipema sp. 2 near pterisii). Natural 
Heritage and Endangered Species Program, Westborough, MA. 
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Table M-3. Assessment of Take of Ostrich Fern Borer Moth Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take due to monitored natural recovery 
only.  

NA 

SED 3 
through 
SED 8 

Yes in Reach 5.  Although the majority of 
impacts under these alternatives would 
occur within the river and backwaters, 
which are not used by ostrich fern borer 
moths, impacts from access roads/staging 
areas and bank stabilization would result in 
a take.  Under these alternatives, 8 acres of 
access roads/staging areas would be 
constructed along the top of bank and 
through forested floodplains, and 
approximately 16,800 linear feet (lf) of 
riverbank stabilization/remediation in 
Priority Habitat would occur.  All of these 
activities would result in a take of this 
species consisting of direct alteration of 
habitat and likely destruction of preferred 
food plants, including mortality to eggs or 
larvae present in those plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

No in Reach 5.  Remediation under these 
alternatives would impact 12 to 13% of the 
Priority Habitat.  However, most of these 
impacts would occur with within the river 
and backwaters and thus would not directly 
impact ostrich fern borer moth habitat.  
Access road/staging area construction 
would affect only 4% of Priority Habitat for 
all alternatives; and the riverbank work 
would not be sufficient to impact a 
significant portion of the local population.  
 
 
 
 
 
 
 
 
NA for Reach 7.   

SED 9 Yes in Reach 5.  Although the majority of 
impacts would occur within the river and 
backwaters, which are not used by ostrich 
fern borer moths, the construction of 2 
acres of access roads/staging areas along 
the top of bank and through forested 
floodplains would result in a take.  In 
addition, approximately 16,800 lf of 
riverbank stabilization/remediation in 
Priority Habitat, would result in a take of 
this species.  These takes would include 
direct alteration of habitat and likely 
destruction of preferred food plants, 
including mortality to eggs or larvae present 
in those plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

No in Reach 5.  Remediation under this 
alternative would impact approximately 9% 
of the Priority Habitat, but most of these 
impacts would be to the riverine habitat, 
which is not used by the ostrich fern borer 
moth.  This alternative would affect only 
approximately 2 acres (1% of the Priority 
Habitat) of suitable habitat for this species 
due to construction of support facilities. 
 
 
 
 
 
 
 
NA for Reach 7. 
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes in Reach 5.  Although the majority of 
impacts would occur within the river and 
backwaters, which are not used by ostrich 
fern borer moths, the construction of 2 
acres of access roads/staging areas along 
the top of bank and through forested 
floodplains would result in a take.  In 
addition, approximately 3,000 lf of riverbank 
stabilization/remediation in Priority Habitat 
would result in a take of this species.  
These takes would include direct alteration 
of habitat and likely destruction of preferred 
food plants, including mortality to eggs or 
larvae present in those plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

No in Reach 5.  Remediation under this 
alternative would impact approximately 4% 
of the Priority Habitat, but most of these 
impacts would be to the riverine habitat, 
which is not used by the ostrich fern borer 
moth.  This alternative would affect only 
approximately 2 acres (1% of the Priority 
Habitat) of suitable habitat for this species 
due to construction of support facilities. 
 
 
 
 
 
 
NA for Reach 7. 
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Table M-4. Assessment of Take of Ostrich Fern Borer Moth Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 and 
FP 9 

Yes in Reach 5.  These alternatives would 
directly impact 7 to 8 acres of Priority 
Habitat in the floodplain.  Remedial 
construction activities would result in a take 
of this species through the removal of the 
host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, and elimination of the shaded 
microclimates preferred by the adults of 
this species.  Soil excavation is also likely 
to remove the seed bank of food plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat. 

No in Reach 5.  Under these alternatives, 
only 4% of the mapped Priority Habitat of 
ostrich fern borer moth would be impacted.  
There would be sufficient areas of forested 
floodplain where this species would remain 
undisturbed.  Therefore, these alternatives 
would not result in an impact to a 
significant portion of the local population. 
 
 
 
 
 
NA for Reach 7.  

FP 3 and  
FP 5 

Yes in Reach 5.  These alternatives would 
directly impact 15 acres of Priority Habitat 
in the floodplain.  Remedial construction 
activities would result in a take of this 
species through the removal of the host 
plants (ostrich fern) required by the larval 
stage of this species, the destruction of any 
eggs or larvae present in those plants, and 
elimination of the shaded microclimates 
preferred by the adults of this species.  Soil 
excavation is also likely to remove the seed 
bank of food plants.   
 
No in Reach 7 due to no work within the 
mapped Priority Habitat. 

Unlikely in Reach 5.  These alternatives 
would impact 8% of the mapped Priority 
Habitat for ostrich fern borer moth.  There 
would be substantial areas of forested 
floodplain where this species would remain 
undisturbed.  Therefore, these alternatives 
would likely not result in an impact to a 
significant portion of the local population. 
 
 
 
 
 
NA for Reach 7.  

FP 4 Yes in Reach 5.  This alternative would 
directly impact approximately 22 acres of 
Priority Habitat in the floodplain.  Remedial 
construction activities would result in a take 
of this species through the removal of the 
host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, and elimination of the shaded 
microclimates preferred by the adults of 
this species.  Soil excavation is also likely 
to remove the seed bank of food plants.   
 

Possibly in Reach 5.  These alternatives 
would impact 11% of the mapped Priority 
Habitat for ostrich fern borer moth.  Impacts 
would occur within areas of forested 
floodplain that provide suitable habitat for 
this species, and may result in an impact to 
a significant portion of the local population. 
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

No in Reach 7 due to no work within the 
mapped Priority Habitat. 

NA for Reach 7.  

FP 6 and 
FP 8 

Yes in Reach 5.  These alternatives would 
directly impact 28 to 37 acres of Priority 
Habitat in the floodplain.  Remedial 
construction activities would result in a take 
of this species through the removal of the 
host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, and elimination of the shaded 
microclimates preferred by the adults of 
this species.  Soil excavation is also likely 
to remove the seed bank of food plants.   
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

Likely in Reach 5.  Remediation under 
these alternatives would impact 15% to 
19% of Priority Habitat.  These impacts 
would occur within forested floodplains 
used as preferred habitat by this species as 
both adults and larvae.  Considering the 
magnitude of the habitat impacts and the 
potential for invasive species proliferation 
subsequent to the restoration work, an 
impact to a significant portion of the local 
population is likely under these 
alternatives.  
NA for Reach 7. 

FP 7 Yes in Reach 5.  FP 7 would directly impact 
61 acres of Priority Habitat in the 
floodplain.  Remedial construction activities 
would result in a take of this species 
through the removal of the host plants 
(ostrich fern) required by the larval stage of 
this species, the destruction of any eggs or 
larvae present in those plants, and 
elimination of the shaded microclimates 
preferred by the adults of this species.  Soil 
excavation is also likely to remove the seed 
bank of food plants.   
Yes in Reach 7.  FP 7 would impact 
approximately 1 acre of forested floodplain 
through removal of soils and larval host 
plants.  This take would include direct 
alteration of habitat and likely destruction of 
preferred food plants, including mortality to 
any eggs or larvae present.  Soil 
excavation is also likely to remove the seed 
bank of food plants.   

Yes in Reach 5.  Remediation under FP 7 
would impact approximately 31% of the 
Priority Habitat in Reach 5.  These impacts 
would occur within forested floodplains 
used as preferred habitat by this species as 
both adults and larvae.  Considering the 
magnitude of the habitat impacts, loss of 
shaded microclimates and larval host 
plants, and the potential for invasive 
species proliferation subsequent to the 
restoration work, an impact to a significant 
portion of the local population would occur 
under this alternative. 
No in Reach 7.  Remediation under FP 7 
would impact only about one acre of the 
available habitat (less than 1% of mapped 
Priority Habitat), leaving extensive areas of 
forested floodplain where this species 
could remain undisturbed.   
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Table M-5. Assessment of Take of Ostrich Fern Borer Moth Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3  
 

Yes in Reach 5.  This combination of 
alternatives would affect a total of 32 acres 
of Priority Habitat, including 21 acres due to 
floodplain soil removal and access 
road/staging area construction within 
suitable floodplain habitat for this species, 
plus approximately 16,800 lf of riverbank 
stabilization/ remediation work within Priority 
Habitat.  The floodplain and riverbank work 
would cause a take through the removal of 
the host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, alteration of the habitat for adults, 
and likely removal of the seed bank of food 
plants.    
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

Possibly in Reach 5.  This combination 
would impact 17% of the mapped Priority 
Habitat in Reach 5, with most of those 
impacts occurring within suitable 
floodplain habitat   It is possible that those 
impacts, together with the 16,800 lf of 
riverbank stabilization/remediation work 
within Priority Habitat, would be extensive 
enough to affect a significant portion of 
the local population due to elimination of 
suitable habitat, direct mortality of some 
life stages, potential changes in floodplain 
hydrology, and the potential for invasive 
species colonization of the restored areas. 
 
 
 
NA for Reach 7.    

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

 

Yes in Reach 5.  These combinations would 
affect a total of 42 to 46 acres of Priority 
Habitat, including 26 to 30 acres due to 
floodplain soil removal and access 
road/staging area construction within 
suitable floodplain habitat for this species, 
plus approximately 16,800 lf of riverbank 
stabilization/remediation work within Priority 
Habitat.  The floodplain and riverbank work 
would cause a take through the removal of 
the host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, alteration of the habitat for adults, 
and likely removal of the seed bank of food 
plants.  
 
No in Reach 7 due to no work within the 
mapped Priority Habitat.   

Likely in Reach 5.  These combinations 
would alter 22 to 23% of the mapped 
Priority Habitat in Reach 5, with most of 
those impacts occurring within suitable 
floodplain habitat   It is likely that those 
impacts, together with the 16,800 lf of 
riverbank stabilization/remediation work 
within Priority Habitat, would affect a 
significant portion of the local population 
due to elimination of suitable habitat, 
direct mortality of some life stages, 
potential changes in floodplain hydrology, 
and the potential for invasive species 
colonization of the restored areas. 
 
 
 
NA for Reach 7.   

SED 8/FP 7 Yes in Reach 5.  This combination would 
affect a total of 78 acres of Priority Habitat, 
including 62 acres due to floodplain soil 
removal and access road/staging area 
construction within suitable floodplain 
habitat for this species, plus approximately 
16,800 lf of riverbank stabilization/ 
remediation work within Priority Habitat.  
The floodplain and riverbank work would 
cause a take through the removal of the 
host plants (ostrich fern) required by the 

Yes in Reach 5.  This combination would 
impact approximately 40% of the mapped 
Priority Habitat in Reach 5, with most of 
those impacts occurring within suitable 
floodplain habitat   Those impacts, 
together with the 16,800 lf of riverbank 
stabilization/remediation work within 
Priority Habitat, would be extensive 
enough to impact a significant portion of 
the local population due to elimination of 
suitable habitat, direct mortality of some 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, alteration of the habitat for adults, 
and likely removal of the seed bank of 
food/host plants.  
 
Yes in Reach 7.  This combination would 
impact approximately 1 acre of forested 
floodplain through removal of soils and host 
plants. This take would include direct 
alteration of habitat and likely destruction of 
preferred food/host plants, including 
mortality to any eggs or larvae present. Soil 
excavation is also likely to remove the seed 
bank of food plants.   

life stages, potential changes in floodplain 
hydrology, and the potential for invasive 
species colonization of the restored areas. 
 
 
 
No in Reach 7.  Remediation under this 
combination would impact only about one 
acre of the available suitable habitat (less 
than 1% of total Priority Habitat), leaving 
extensive areas of forested floodplain 
where this species could remain 
undisturbed.   

SED 10/FP 9 Yes in Reach 5.  This combination would 
affect a total of 15 acres of Priority Habitat, 
including 9 acres due to floodplain soil 
removal and access road/staging area 
construction within suitable floodplain 
habitat for this species, plus approximately 
3,000 lf of riverbank stabilization/ 
remediation work within Priority Habitat.  
The floodplain and riverbank work would 
cause a take through the removal of the 
host plants (ostrich fern) required by the 
larval stage of this species, the destruction 
of any eggs or larvae present in those 
plants, alteration of the habitat for adults, 
and likely removal of the seed bank of 
food/host plants.  
 
No in Reach 7 due to no work within 
mapped Priority Habitat.   

No in Reach 5.  This combination would 
impact 8% of the mapped Priority Habitat 
in Reach 5, with 9 acres of impact to 
suitable floodplain habitat, and the 
riverbank work would affect only about 
3,000 lf within Priority Habitat.  Under this 
combination, there would still be extensive 
forested floodplain habitat available.  
Therefore, this combination would not 
result in an impact to a significant portion 
of the local population. 
 
 
 
 
 
 
NA for Reach 7.   
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N. Rapids Clubtail (Gomphus quadricolor) MESA Assessment 

N-1. Summary of Species Life Cycle and Habitat Requirements 

Rapids clubtail (Gomphus quadricolor) dragonflies are typically found in or near clear, cold streams and rivers 
that have intermittent segments of rocks and rapids.  It is a Threatened Species under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  Limited information exists on the life cycle of the rapids 
clubtail in Massachusetts, although it is assumed that they share many of the same characteristics of other 
clubtails.  The larvae of the rapids clubtail can typically be found in shallow pools located downstream of 
rapids, and these pools often contain Typha or other emergent plants (Walker 1958).  Larvae are found just 
beneath the surface of the sediment, where they develop over at least a year-long period, possibly two to 
three years.  Larvae are ambush predators, attacking passing invertebrates or even small fish and tadpoles 
from the substrate.  When ready to emerge as adults, larvae climb onto vegetation along the stream bank or 
onto exposed rocks at the edge of the stream and push out of the exoskeleton, and adults emerge.  The 
newly emerged adults then fly inland as soon as possible to avoid predation or potential damage from 
raindrops or fallen debris (NHESP 2008) until the exoskeleton hardens and they are capable of flying swiftly.  
Adult males return to the river, preferring the swifter sections of the river, where they will typically perch on 
rocks mid-stream or along the banks.  Adult females spend a majority of their lives in forested areas away 
from the river, returning for a brief period when they are ready to mate and lay their eggs.  The flight period of 
the rapids clubtail is relatively short, and occurs in June and early July.  Adult rapids clubtails are short-lived, 
generally living 3 or 4 weeks.  This family is mainly a “short flight” species; they need substantial perching 
places, usually woody debris, live woody plants, and rocks, as they move along the stream.  Gravid females 
lay eggs by touching their abdomens to the water surface, which is normally done in the faster flowing 
sections of the river where there are rapids.  The eggs are then carried downstream from the rapids to 
shallow pools, where the eggs incubate for a period of at least 5 days and possibly up to a month (COSEWIC 
2008) to hatch into larvae which re-initiate the life cycle.   

N-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, Priority Habitat of the rapids clubtail extends from the 
southern portion of Reach 5A, through all of Reach 5B, and into the northern part of Reach 5C.  The mapped 
Priority Habitat for this species is shown on Figure N-1 at the end of this section.  The overall mapped Priority 
Habitat of the rapids clubtail dragonfly is 208 acres, of which 166 acres are located within the lateral 
boundaries of the PSA.  The areal extent of the larval habitat includes the main stem of the river, plus the 
banks for eclosion (emergence as adults).  The areal extent of adult habitat is broader and includes the main 
stem of the river, backwaters, floodplain and some adjacent upland forests or scrubland.  The NHESP Priority 
Habitat designation extends into these areas.  This species needs trees in the adult stage, so areas where the 
stream corridor is densely forested offer the best habitat for this species, but they can also be found in fields 
and open areas.  No Priority Habitat for the rapids clubtail is mapped in Reach 6, 7, or 8. 

Based on the Priority Habitat mapping and the life-cycle characteristics of the rapids clubtail, the larvae and 
adults of this species within the Priority Habitat in Reach 5 constitute the local population.  The distribution of 
larvae throughout the mapped riverine habitat was assumed for this assessment to be uniform across that 
habitat, since we have no information indicating a greater density in particular portions of that habitat.  The 
preference of adult females for forested areas to roost in suggests that impacts to forested communities may 
be more detrimental than impacts to other terrestrial habitat types.  
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N-3. Impacts of Remedial Alternatives on Rapids Clubtail Habitat 

N-3-1. Impacts to Rapids Clubtail Priority Habitat from Individual Sediment and Floodplain Alternatives 

Table N-1 summarizes the areal extent of impacts within rapids clubtail habitat for all the individual sediment 
and floodplain remedial alternatives (all such impacts would occur in Reach 5).  SED 1 and SED 2 involve no 
construction activities.  SED 3 would impact a total of approximately 18 acres of rapids clubtail habitat, 
representing approximately 9% of the overall Priority Habitat between the Confluence and Woods Pond.  
SED 4 through SED 9 would impact a total of 38 to 54 acres of Priority Habitat, representing 18% to 26% of 
the overall Priority Habitat in this vicinity.  SED 10 would impact approximately 3 acres of Priority Habitat, 
approximately 1% of the overall Priority Habitat in this vicinity.  Work within the river channel would directly 
affect the habitat for the rapids clubtail larvae.  In addition, SED 3 through SED 9 would involve riverbank 
stabilization/remediation over approximately 29,000 linear feet (lf) of riverbank within Priority Habitat and 
SED 10 would involve approximately 1,900 lf of riverbank stabilization/remediation within that habitat.  Those 
activities could affect the suitability of the banks for the emergence of adults.  The access roads and staging 
areas within the Priority Habitat would affect floodplain areas used by adults of this species for perching, 
resting, and feeding.    

The floodplain alternatives would affect rapids clubtail habitat primarily through removal of trees needed by 
adults, with the extent of impact proportional to the extent of clearing for remediation and supporting facilities.  
Although rapids clubtails can be found in open habitats, impacts to additional community types would be less 
severe but still represent impacts to foraging and resting habitat for the species.  FP 1 involves no impacts, 
FP 2 and FP 9 would impact 1% to 2% of the Priority Habitat between the Confluence and Woods Pond, FP 3 
through FP 5 would impact 6 to 10% of that habitat, FP 8 would impact 13% of that habitat, and FP 6 and 
FP 7 would impact 27% and 34% of that habitat, respectively.  Under some alternatives, substantial portions 
of these impacted areas contain forested habitat (the primary habitat for the adults of this species).  The 
impacted forested areas range from <1 acre under FP 2 to approximately 27 acres under FP 7. 

Table N-1. Impacts to Rapids Clubtail Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Mapped 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 0.1 -- -- -- 0.1 0.2 17.5 0.4 -- 18.1 18.1 9% 

SED 4 0.1 28.8 -- -- 28.8 0.1 18.4 0.4 -- 19.0 47.8 23% 

SED 5 0.1 28.8 -- -- 28.8 0.1 18.4 0.4 -- 19.0 47.8 23% 

SED 6 0.1 33.0 -- -- 33.1 0.1 18.5 0.4 -- 19.0 52.1 25% 

SED 7 0.1 33.0 -- -- 33.1 0.1 18.4 0.4 -- 19.0 52.1 25% 

SED 8 0.1 34.9 -- -- 35.0 0.1 18.4 0.4 -- 19.0 54.0 26% 

SED 9 0.1 33.0 -- -- 33.1 0.0 4.9 -- -- 4.9 38.0 18% 

SED 10 0.1 -- -- -- 0.1 0.1 2.6 -- -- 2.6 2.7 1% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Mapped 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 

FP 2 -- 0.8 -- -- 0.8 -- 1.8 -- -- 1.8 2.6 1% 

FP 3 -- 7.9 0.0 -- 7.9 -- 4.7 0.0 -- 4.8 12.7 6% 

FP 4 -- 14.4 0.0 -- 14.4 -- 6.4 0.0 -- 6.4 20.8 10% 

FP 5 -- 10.1 0.3 -- 10.4 -- 4.5 0.1 -- 4.7 15.1 7% 

FP 6 0.3 48.0 0.4 -- 48.7 0.0 7.8 0.0 -- 7.8 56.5 27% 

FP 7 0.9 61.9 1.1 -- 63.9 -- 6.4 0.0 -- 6.4 70.4 34% 

FP 8 -- 20.1 0.3 -- 20.4 -- 7.0 0.0 -- 7.0 27.4 13% 

FP 9 -- 1.7 0.0 -- 1.8 -- 1.7 0.0 -- 1.7 3.5 2% 
1. In addition to the impacts listed in this table, SED 3 through SED 9 would each require 29,466 lf of riverbank 

stabilization/remediation within rapids clubtail Priority Habitat and SED 10 would require 1,908 lf of riverbank 
stabilization/remediation within Priority Habitat. 

 
N-3-2.  Impacts to Rapids Clubtail Priority Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the rapids clubtail.  Those impacts are shown (except for the combination of SED 2/FP 1, 
which does not involve any remedial construction activities) in Table N-2.  Total impacts to Priority Habitat of 
the rapids clubtail would vary greatly among these combinations, ranging from less than 6 acres (<3% of the 
Priority Habitat) under SED10/FP 9 to approximately 110 acres (53% of the Priority Habitat) under SED 8/ 
FP 7.   

Table N-2. Impacts to Rapids Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 0.1 7.9 0.0 -- 21.0 28.9 14% 
SED 5/FP 4 0.1 43.2 0.0 -- 19.9 63.2 30% 
SED 6/FP 4 0.1 47.4 0.0 -- 20.0 67.4 32% 
SED 8/FP 7 1.0 96.2 1.1 -- 11.7 110.0 53% 
SED 9/FP 8 0.1 53.2 0.3 -- 9.7 63.2 30% 
SED 10/FP 9 0.1 1.7 0.0 -- 3.7 5.5 3% 

* Includes 208-acre Priority Habitat between the Confluence and Woods Pond Dam. 

Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 29,466 lf of riverbank stabilization/remediation within Priority Habitat, and 
SED 10/FP 9 would require 1,908 lf of riverbank stabilization/remediation within Priority 
Habitat.    

 
N-3-3.  Impacts to Rapids Clubtail Priority Habit from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the rapids clubtail have also been evaluated (except for TD 1, the off-site disposal alternative).  These 
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impacts are shown in Table N-3.  TD 2 and TD 3 would have no impact on rapids clubtail habitat, as none of 
the identified locations for a Confined Disposal Facility or an Upland Disposal Facility are within the mapped 
Priority Habitat for this species.  TD 4 and TD 5, if implemented at the identified GE-owned property off New 
Lenox Road, would impact approximately 4 acres of mapped Priority Habitat for the rapids clubtail (less than 
1% of the overall rapids clubtail Priority Habitat in the PSA).  However, this property consists of open 
grassland with scattered shrub growth.  While adult clubtails may use shrubs for roosting and may forage in 
meadows, that is not their preferred habitat.  Thus, it is possible, but uncertain, that the construction and 
operation of a treatment facility and associated access roads and staging areas at this property would have 
an adverse impact on this species.   

Table N-3. Impacts to Rapids Clubtail Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 None 
BWL_09 None 

Woods Pond - Layout A None 
Woods Pond -  Layout B None 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 

Off New Lenox Road 4.0 (Reach 5B)  

 

N-4. Assessment of Take of Rapids Clubtail 

The attached tables – Tables N-4 for the sediment alternatives, Table N-5 for the floodplain alternatives, 
Table N-6 for the selected sediment/floodplain combinations, and Table N-7 for the treatment/disposition 
alternatives – identify, for each alternative (or combination): (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.   

As shown in Table N-4, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the rapids clubtail.  SED 3 would affect only a limited amount (0.1 acre) of larval Priority Habitat in Reach 5A 
and would not disturb any Priority Habitat in Reaches 5B and 5C.  However, it would affect over 29,000 lf of 
riverbank within Priority Habitat, as well as 18 acres of Priority Habitat in the floodplain due to access 
road/staging area construction.  The tree removal on the banks and in the floodplain would cause a take of 
adults, either directly in summer construction work or indirectly through habitat loss.  SED 10 would have 
more limited impacts, affecting 0.1 acre of larval habitat in Reach 5A, approximately 1,900 lf of riverbank 
habitat, and 3 acres of floodplain habitat.  However, the tree removal would still cause a take of adults.  Under 
SED 4 through SED 9, sediment excavation and/or thin-layer capping of the River, mainly in Reach 5B, would 
cause a take of larval forms by direct killing (through removal or burial) and alteration of feeding habitat.  
Additional take of adults would occur through tree removal as part of bank remediation in Reaches 5A and 5B 
and access construction/staging in all three portions of Reach 5.   

As also shown in Table N-4, SED 3 and SED 10 would not affect a significant portion of the local population, 
since they would have only minimal impacts on larval habitat and limited impacts on floodplain habitat, leaving 
sufficient numbers of trees for adult foraging and resting.  SED 4 through SED 9 would all impact a significant 
portion of the local population of rapids clubtails in Reach 5.  As noted above, these alternatives would affect 
the entire rapids clubtail larval habitat.  Phasing of the construction activities over the remediation period 
would not prevent this loss because the rate of construction is expected to cover distances too large each 
year to allow effective colonization from the nearest undisturbed area harboring this species.  In any event, 
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substrate suitability after construction would be low where gravel/rock is used as the upper layer.  Moreover, 
the changed character of the banks and adjacent floodplain and forested areas as a function of tree clearing 
would reduce habitat suitability for adults.   

As shown in Table N-5, all of the floodplain alternatives except for FP 1 would result in a take of the rapids 
clubtail.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of the adult 
form of the species (i.e., trees) by removing the trees. In addition, direct mortality of adults could occur during 
tree clearing in the summer.  

The impact of these floodplain alternatives on the local population of rapids clubtails would thus depend on 
the extent of tree clearing.  FP 2 through FP 5 and FP 9 would impact floodplain areas comprising 10% or 
less of the Priority Habitat in Reach 5, and thus sufficient forested habitat would remain for the adults to find 
other trees in which to roost.  As a result, these alternatives would not impact a significant portion of the local 
population.  FP 8 would have a slightly greater impact on rapids clubtail habitat (13% of the Priority Habitat).  
That alternative could potentially impact a significant portion of the local population, although that seems 
unlikely since sufficient forested habitat would probably remain for the adults to find trees in which to roost.  
FP 6 and FP 7 would impact 27% and 34%, respectively, of the rapids clubtail Priority Habitat and thus 
represent much greater threats to adults through tree cutting, since substantial portions of the affected 
portions of the Priority Habitat are forested.  Accordingly, those alternatives would impact a significant portion 
of the local population.  Tree replanting would not avoid these impacts given the lengthy period of time before 
such trees would reach a mature level that would be useful to adult clubtails.    

As shown in Table N-6, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of rapids clubtails for the same reasons given for their sediment 
and floodplain components.  Further, all of those combinations except SED 3/FP 3 and SED 10/FP 9 would 
impact a significant portion of the local population in Reach 5, since they would adversely affect all of the 
larval Priority Habitat in the River within that reach, as well as substantial portions of the floodplain Priority 
Habitat through vegetative clearing, which would adversely affect adults using those areas.  The cumulative 
impacts of the sediment and floodplain remediation in these combinations (affecting 30% to 53% of the overall 
Priority Habitat) would result in impacts to a significant portion of the local population.  SED 3/FP 3 would 
affect very limited portions of the larval riverine habitat (0.1 acre), but would affect 14% of the overall Priority 
Habitat through floodplain soil removal, bank stabilization, and access road/staging area construction.  This 
combination is unlikely to impact a significant portion of the local population, since sufficient numbers of trees 
would probably remain for adult foraging and resting.  SED 10/FP 9 would not impact a significant portion of 
the local population due to very limited larval impacts (0.1 acre) and small areas of floodplain impacts for soil 
removal and access roads/staging areas, totaling 5 acres (3% of the overall Priority Habitat).   

As shown in Table N-7, the only treatment/disposition alternatives that would result in a take of the rapids 
clubtail are TD 4 and TD 5.  The construction of a treatment facility under TD 4 or TD 5 at the GE property off 
New Lenox Road could cause a take through alteration of the meadow/shrub habitat at that property, which 
may be used by adults of the species, although it is not their preferred habitat.  However, even if a take 
occurred, it would not adversely impact a significant portion of the local population, since it would affect only a 
small portion (< 1%) of the Priority Habitat of the rapids clubtail in Reach 5. 
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Table N-4. Assessment of Take of Rapids Clubtail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 Yes.  Excavation of the River in 
Reach 5A would affect only 0.1 acre of 
larval Priority Habitat, and thin-layer 
capping in Reach 5C would not affect 
any larval Priority Habitat.  However, 
SED 3 would affect over 29,000 lf of 
riverbank within Priority Habitat, and 
would affect 18 acres of Priority Habitat 
in the floodplain due to access 
road/staging area construction.  The tree 
removal on the banks and in the 
floodplain would cause a take of adults, 
either directly in summer construction 
work or indirectly through habitat loss. 

No.  This alternative would affect 9% of the total 
Priority Habitat, with minimal impacts on larval 
habitat.  Bank remediation and vegetation 
clearing for access roads/staging areas would 
impact adult habitat, but there would be 
sufficient forested area for adults to seek shelter.  

SED 4 
through 
SED 9 

 
 
 

Yes.  Excavation and/or thin-layer 
capping of the River, mainly in 
Reach 5B, would cause a take of larval 
forms by direct killing (through removal 
or burial) and alteration of feeding 
habitat.  Additional take of adults, either 
directly in summer construction work or 
indirectly through habitat loss, would 
occur through tree removal as part of 
bank remediation and access 
road/staging area construction. 
 

Yes.  A substantial portion (18-25%) of the 
Priority Habitat within Reach 5 would be 
impacted.  The entire area of riverine larval 
habitat would be impacted under these 
alternatives.  Given the nature of the impacts, 
this is more than enough to affect a significant 
portion of the local population.  Phasing of 
construction activities would not prevent loss of 
a significant portion of the population, because 
the rate of construction would cover distances 
too large each year to allow effective 
colonization from the nearest undisturbed area, 
and in any event, substrate suitability after 
construction would be low where gravel/rock is 
used as the upper layer.  Additional impacts to 
adult forms would occur through tree removal as 
part of bank remediation and access 
road/staging area construction.     

SED 10 Yes.  SED 10 would affect 0.1 acre of 
larval habitat in Reach 5A, 
approximately 1,900 lf of riverbank 
habitat, and 3 acres of floodplain habitat.  
The tree removal on the riverbanks and 
in the floodplain would cause a take of 
adults, either directly in summer 
construction work or indirectly through 
habitat loss.  

No.  Under this alternative, only select areas 
within Reach 5A would be excavated and 
capped.  Additional small areas of floodplain 
would be cleared for access roads/staging areas 
and would impact adults.  Overall, these impacts 
represent a very small portion (1%) of the overall 
Priority Habitat in Reach 5.   
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Table N-5. Assessment of Take of Rapids Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 
through  

FP 5 and 
FP 9 

Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer.  
 

No.  Larval forms would be unaffected, 
and forested habitat representing 10% of 
the Priority Habitat would be impacted by 
tree removal.  Sufficient forest area would 
remain for adults to find other trees in 
which to roost. 
 

FP 6 & 
FP 7 

Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer. 

Yes.  These alternatives would involve 
extensive impacts within Priority Habitat 
in Reach 5, affecting 57 to 70 acres of 
such habitat (27 to 34% of total Priority 
Habitat in Reach 5).  Tree removal 
activities in these areas are expected to 
affect adult survival, breeding success, 
and feeding and migratory activity for a 
significant portion of the local population 

FP 8 Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer. 
 

Unlikely.  Larval forms would not be 
affected, but 13% of the Priority Habitat in 
the floodplain would be impacted.  It is 
unlikely that a significant portion of the 
local population would be impacted, since 
sufficient forest area would probably 
remain for adults to find other trees to 
roost in.   
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Table N-6. Assessment of Take of Rapids Clubtail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 Yes.  Sediment remediation would affect 
only 0.1 acre of larval Priority Habitat.  
However, this combination of alternatives 
would affect over 29,000 lf of riverbank 
within Priority Habitat, and would affect ~ 
30 acres of Priority Habitat in the 
floodplain due to soil removal and access 
road/staging area construction.  The tree 
removal on the banks and in the 
floodplain would cause a take of adults, 
either directly in summer construction 
work or indirectly through habitat loss. 

Unlikely.  This combination would affect 14% of 
the overall Priority Habitat in Reach 5.  However, 
it would have only minimal effects on the riverine 
larval habitat (0.1 acre), and the remaining 
larvae should be able to recolonize the impacted 
areas.  Impacts from bank stabilization, 
floodplain remediation, and access road/staging 
area construction would be relatively limited in 
comparison to the overall size of the Priority 
Habitat and adults would likely still have 
sufficient numbers of trees for foraging and 
resting.   

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  The excavation and capping 
activities under these combinations, 
mainly in Reach 5B, would cause a take 
of larval forms by direct removal and 
alteration of feeding habitat.  Bank 
remediation, floodplain soil removal, and 
access road/staging areas would involve 
tree removal and a related take of adults.  
These clearing activities would result in 
harassment and disruption of the feeding 
and migratory activity of adults and may 
result in direct mortality of adults.  
 

Yes.  These combinations would affect 30% to 
53% of the overall Priority Habitat in Reach 5.  
The impacts would affect all of the larval Priority 
Habitat in the River, which would result in the 
direct mortality of any larvae present and 
alteration of feeding habitat in these areas.  In 
addition, these combinations would impact 
portions of the floodplain Priority Habitat areas in 
the PSA through vegetative clearing, which 
would adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation under these combinations 
would result in impacts to a significant portion of 
the local population.  Phasing of construction 
activities would not prevent loss of a significant 
portion of the population for the reasons given in 
Table N-4 for SED 3 through SED 9.     

SED 10/FP 9 Yes.  Sediment remediation would affect 
only 0.1 acre of riverine Priority Habitat.  
However, the bank remediation, soil 
removal, and access road/staging area 
construction, affecting approximately 
5 acres, would cause a take of adults 
through tree removal. 

No.  This combination would affect only 3% of 
the overall Priority Habitat in Reach 5, including 
minimal effects on the riverine larval habitat (0.1 
acre) and limited effects on the banks and 
floodplain.   
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Table N-7. Assessment of Take of Rapids Clubtail Under Treatment Disposal Alternatives 

Alternative Would “Take” Occur? 
Impact on Significant Portion of 

Local Population? 

TD 1 through TD 3 No take due to no activity within Priority 
Habitat. 

NA 

TD 4 and TD 5 Possibly.  Construction and operation 
of treatment facility and access road 
areas would involve removal of shrubs 
and alteration of the open meadow 
habitat at the property identified for TD 
4 and TD 5, which may be used by 
adult clubtails for roosting or foraging.  
If these areas are used by adults, 
implementation of TD 4 or TD would 
cause a take of adults through 
harassment and disruption of roosting 
and/or  feeding, or even direct 
mortality.   

No.  Even if a take occurred, the 
impacted Priority Habitat area is <1% 
of the overall Priority Habitat for the 
species, and any effects would be 
confined to adults in a small area. 
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O. Riffle Snaketail (Ophiogomphus carolus) MESA 
Assessment 

O-1. Summary of Species Life Cycle and Habitat Requirements 

The riffle snaketail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators. It is 
a Threatened Species under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  The 
larvae of the riffle snaketail prefer sandy substrates in clear running water, and have a relatively high oxygen 
requirement among this family (Hart and Fuller 1974, Merritt and Cummins 1978, NHESP 2007).  A near-
neutral to slightly basic pH is preferred.  Larvae are found near the surface of the sediment (within the upper 
inch), where they develop over at least a year-long period, possibly two to three years. Larvae are ambush 
predators, attacking passing invertebrates or even small fish from the substrate.  When ready to emerge as 
adults, typically in the last half of May, larvae climb onto banks (open sandy to gravelly substrate, rocks or 
woody debris), the exoskeleton splits, and adults emerge.  After the wings adequately unfurl and dry, the 
adult riffle snaketail usually flies into adjacent woodland or shrubland to hide among vegetation and continue 
to develop.  Short feeding flights result in the capture of small insects.  After one to several weeks, adults 
return to the stream to both feed and mate.  This family is mainly “short flight” species; they need substantial 
perching places, usually woody debris, live woody plants, and rocks, as they move along the stream.  Gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface in riffle zones, 
normally in June and July. The eggs incubate over one to two weeks and hatch into larvae which re-initiate 
the life cycle.  Adults may live out the rest of the summer far from the stream, often in dense woodland or 
shrubland. 

O-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the riffle snaketail occurs only in the 
upstream portion of Reach 5A, from the confluence of the East and West Branches to a point just upstream 
of the Joseph Road housing development off East New Lenox Road.  The mapped Priority Habitat for this 
species is shown in Figure O-1 at the end of this section.  The Woodlot Alternatives (2002) ecological 
characterization of the PSA also documented the presence of this species.  The area of Priority Habitat 
associated with Reach 5A is 147 acres, with 106 acres within the lateral boundaries of the PSA.  The areal 
extent of the larval habitat includes the main stem of the river, plus the banks for eclosion (emergence as 
adults).  The areal extent of adult habitat is broader and includes the main stem of the river, backwaters, 
floodplain and some adjacent upland forests or scrubland.  The NHESP Priority Habitat encompasses the 
riverine habitat and extends into the adjacent floodplain areas to some extent. 

Based on the current Priority Habitat mapping and the life-cycle characteristics of the riffle snaketail, the 
larvae and adults of this species within the mapped Priority Habitat in Reach 5A constitute the local 
population.  The distribution of larvae throughout the mapped riverine habitat was assumed for this 
assessment to be uniform across that habitat, since we have no information indicating a greater density in 
particular portions of that habitat.  Similarly, while adults prefer trees and shrubs in which to roost, we have 
no specific information indicating a greater density in particular portions of the woodlands and shrublands 
within the Priority Habitat.  

O-3. Impacts of Remedial Alternatives on Riffle Snaketail Habitat 

O-3-1.  Impacts to Riffle Snaketail Habitat from Individual Sediment and Floodplain Alternatives 

Table O-1 summarizes the areal extent of impacts within riffle snaketail habitat for all the individual sediment 
and floodplain remedial alternatives.  SED 1 and SED 2 involve no construction activities.  SED 3 through 
SED 9 would all involve sediment removal in Reach 5A and would impact a total of 24 to 35 acres of riffle 
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snaketail habitat, representing 16% to 24% of the overall Priority Habitat.  SED 10, which would involve 
sediment removal in portions of Reach 5A, would impact 16 acres of such habitat, approximately 11% of the 
overall Priority Habitat.  Work within the river channel would directly affect the habitat for the riffle snaketail 
larvae.  In addition, SED 3 through SED 9 would involve riverbank stabilization/remediation over 
approximately 21,000 linear feet (lf) of riverbank within Priority Habitat, and SED 10 would involve 
approximately 3,400 lf of riverbank stabilization/remediation within that habitat.  Those activities could affect 
the suitability of the banks for the emergence of adults.  The access roads and staging areas within the 
Priority Habitat would affect floodplain areas used by adults of this species for perching, resting, and 
feeding.   

The floodplain alternatives would affect riffle snaketail habitat primarily through removal of trees and shrubs 
needed by adults, with the extent of impact proportional to the extent of clearing for remediation and 
supporting facilities.  FP 1 involves no impacts, FP 2 and FP 9 would impact 5% (8 acres) of the Priority 
Habitat, FP 3 and FP 5 would impact 9 to 10% (14-15 acres) of that habitat, FP 4 and FP 8 would impact 16 
to 19% (24-27 acres) of that habitat, and FP 6 and FP 7 would impact 27% and 40% (40 and 59 acres) of 
that habitat. 
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Table O-1. Impacts to Riffle Snaketail Priority Habitat by Remedial Alternative   

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 

SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 15.1 -- -- -- 15.1 17.3 -- -- -- 17.3 32.4 22% 

SED 4 17.9 -- -- -- 17.9 17.3 -- -- -- 17.3 35.2 24% 

SED 5 17.9 -- -- -- 17.9 17.3 -- -- -- 17.3 35.2 24% 

SED 6 17.7 -- -- -- 17.7 17.3 -- -- -- 17.3 34.9 24% 

SED 7 17.7 -- -- -- 17.7 17.3 -- -- -- 17.3 34.9 24% 

SED 8 18.0 -- -- -- 18.0 17.3 -- -- -- 17.3 35.2 24% 

SED 9 17.7 -- -- -- 17.7 6.4 -- -- -- 6.4 24.0 16% 

SED 10 7.4 -- -- -- 7.4 8.2 -- -- -- 8.2 15.6 11% 

Floodplain Alternatives 

FP 1 No Action 0 0.0% 

FP 2 4.8 -- -- -- 4.8 2.9 -- -- -- 2.9 7.7 5% 

FP 3 10.1 -- -- -- 10.1 4.9 -- -- -- 4.9 15.0 10% 

FP 4 17.9 -- -- -- 17.9 5.7 -- -- -- 5.7 23.6 16% 

FP 5 10.4 -- -- -- 10.4 3.4 -- -- -- 3.4 13.8 9% 

FP 6 34.3 -- -- -- 34.3 5.8 -- -- -- 5.8 40.0 27% 

FP 7 55.8 -- -- -- 55.8 3.3 -- -- -- 3.3 59.1 40% 

FP 8 21.2 -- -- -- 21.2 6.2 -- -- -- 6.2 27.4 19% 

FP 9 4.9 -- -- -- 4.9 2.8 -- -- -- 2.8 7.7 5% 

1. In addition to the impacts shown in this table, SED 3 through SED 9 would each require 21,051 lf of riverbank 
stabilization/remediation within Priority Habitat, and SED 10 would require 3,337 lf of riverbank 
stabilization/remediation within Priority Habitat.  

  

O-3-2.  Impacts to Riffle Snaketail Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the riffle snaketail.  Those impacts are shown in Table O-2 (except for the combination of 
SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to Priority Habitat of 
the riffle snaketail would vary greatly among these combinations, ranging from approximately 20 acres (14% 
of the Priority Habitat) under SED 10/FP 9 to approximately 82 acres (56% of the Priority Habitat) under 
SED 8/FP 7.  These remedial alternative combinations would also involve the same riverbank remediation 
impacts listed above for the respective SED alternatives.     
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Table O-2. Impacts to Riffle Snaketail Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 25.2 -- -- -- 17.6 42.8 29% 

SED 5/FP 4 35.8 -- -- -- 16.1 51.9 35% 

SED 6/FP 4 35.5 -- -- -- 16.1 51.7 35% 

SED 8/FP 7 73.0 -- -- -- 9.3 82.3 56% 

SED 9/FP 8 38.9 -- -- -- 8.9 47.9 33% 

SED 10/FP 9 12.3 -- -- -- 7.7 19.9 14% 
* Includes the 147-acre Priority Habitat in Reach 5A.   
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 would 
require 21,051 lf of riverbank stabilization/remediation within Priority Habitat, and SED 10/FP 9 
would require 3,337 lf of riverbank stabilization/remediation within Priority Habitat.  

 

O-3-3. Impacts to Riffle Snaketail Priority Habitat from Treatment/Disposition Alternatives 

There would be no impacts to riffle snaketail Priority Habitat under any of the treatment/disposition 
alternatives, since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species. 

O-4. Assessment of Take of Riffle Snaketail  

The attached tables – Table O-3 for the sediment alternatives, Table O-4 for the floodplain alternatives, and 
Table O-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species.   

As shown in Table O-3, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the riffle snaketail.  At a minimum, due to the sediment removal activities in Reach 5A under all of those 
alternatives, the documented feeding habitat of the larval form of the species would be altered, with the 
extent of the alteration corresponding to the extent of the impacts.  Direct removal of larvae during the 
sediment removal process is unavoidable.  Further, even if any larvae remained, the placement of a 2-foot 
cap following removal in Reach 5A would kill any such larvae.  An additional take of adults is expected 
through tree and shrub removal as part of bank remediation, floodplain remediation, and access 
road/staging area construction.   

As also shown in Table O-3, SED 3 through SED 9 would impact a significant portion of the local population 
of brook snaketails.  These alternatives would all involve sediment removal in Reach 5A and would affect 
the entirety of the larval brook snaketail habitat in Reach 5.  This is more than enough by itself to impact a 
significant portion of the local population.  Phasing of the construction activities over the remediation period 
would not prevent such a significant impact because the riffle snaketail habitat is limited in extent and the 
sediment removal activities would cover too much of that habitat each year to allow effective recolonization 
from unimpacted areas within the Priority Habitat.  Furthermore, substrate suitability after construction would 
be low where gravel/rock is used as the upper layer.  In addition, the changed character of the banks and 
adjacent floodplain as a function of vegetative clearing would reduce habitat suitability for adults, further 
limiting recolonization.  By contrast, SED 10 would not affect a significant portion of the riffle snaketail 
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population in Reach 5, since it would affect 11% of the overall Priority Habitat of this species, and unaffected 
riverine habitat would remain as a source for recolonization by this species. 

As shown in Table O-4, all of the floodplain alternatives except for FP 1 would result in a take of the riffle 
snaketail.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of the 
adult form of the species (i.e., trees and shrubs) by removing the trees and shrubs.  As the loss of woody 
vegetation cannot be mitigated in a single year, adult habitat would be lost.  In addition, direct mortality of 
adults could occur during tree clearing in the summer.    

The impact of these floodplain alternatives on the local population of riffle snaketails would thus depend on 
the extent of vegetation clearing.  FP 2, FP 3, FP 5, and FP 9 would impact floodplain habitat comprising 5 
to 10% of the Priority Habitat of this species, and thus sufficient forested and shrubland habitat would remain 
for the adults to find other trees and shrubs in which to roost.  As a result, the associated take is not 
expected to impact a significant portion of the population.   

FP 4 and FP 8 would affect about 16-19% of the Priority Habitat for this species.  This could possibly impact 
a significant portion of the local population, although there may still be sufficient forested and shrubland 
habitat for this species’ requirements.  FP 6 and FP 7 represent much greater threats to adults through 
vegetative clearing of a substantial portion of the Priority Habitat (27% and 40% of Priority Habitat, 
respectively) and would be expected to result in an impact on a significant portion of the local population.  
Tree and shrub replanting would not avoid these impacts, particularly since replanted trees would take 
several decades before they would reach a mature level that would be useful to adult brook snaketails. 

As shown in Table O-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of riffle snaketails for the same reasons given for their sediment 
and floodplain components.  Further, all of those combinations except SED 10/FP 9 would impact a 
significant portion of the local population, since they would involve sediment removal in and thus an adverse 
impact on all of the larval Priority Habitat, as well as affecting portions of the floodplain Priority Habitat areas 
through vegetative clearing, which would adversely affect adults using those areas.  The cumulative impacts 
of the sediment and floodplain remediation in these combinations would result in impacts to a significant 
portion of the local population.  SED 10/FP 9 would not impact a significant portion of the local population, 
since it would affect only limited and intermittent portions of the riverine, riverbank, and floodplain habitats 
for this species and both larval and adult forms of the species should be able to recolonize impacted areas. 
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Table O-3. Assessment of Take of Riffle Snaketail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 
SED 9 

Yes.  Excavation of river sediments in 
Reach 5A would cause a take of larval forms 
by direct removal and alteration of feeding 
habitat.  Capping or backfilling of excavated 
areas would cause a further take of any 
remaining or immigrating larvae. Additional 
take of adults, either directly for summer 
construction work or indirectly through habitat 
loss, would occur through tree and shrub 
removal as part of bank remediation and 
access road construction. 

Yes.  All Priority Habitat is in Reach 5A and 
the entire larval riverine habitat in that sub-
reach would be impacted and direct mortality 
of all larvae within the work areas would 
occur.  Given the nature of the impacts, this is 
sufficient to affect a significant portion of the 
local population.   Phasing of construction 
activities would not prevent loss of a 
significant portion of the population, because 
the Priority Habitat is limited in extent and the 
sediment removal activities would cover too 
much of that habitat each year to allow 
effective recolonization from unimpacted 
areas within that habitat, and because, in any 
event, substrate suitability after construction 
would be low where gravel/rock is used as the 
upper layer.   

SED 10 Yes.  Excavation of specific sections of River 
in Reach 5A (totaling 7.4 acres) would cause 
a take of larval forms by direct removal and 
alteration of feeding habitat.  An additional 
take of adults, either directly for summer 
construction work or indirectly through habitat 
loss, would occur through tree and shrub 
removal as part of bank remediation and 
access road construction.   

No.  Under this alternative, only select areas 
within Reach 5A would be excavated and 
capped.  Additional work in the floodplain 
would result in impacts to adults, but the 
overall impact from this alternative would only 
represent 11% of the Priority Habitat area.  
There would still be substantial habitat 
containing trees and shrubs for adults to use. 
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Table O-4. Assessment of Take of Riffle Snaketail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2, FP 3, 
FP 5,  

and FP 9 

Yes.  Soil removal activities and access 
road/staging areas would involve tree and 
shrub removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory activity 
of adults.  Direct mortality of adults could also 
occur during vegetation clearing during the 
summer.   

No.  Larval forms would be unaffected, and 8 
to 15 acres of floodplain within Priority Habitat 
(representing 5% to 10% of the overall Priority 
Habitat) would be subject to tree and shrub 
removal.  Adults would be able to find other 
trees and shrubs in which to roost. 
 

FP 4 and 
FP 8 

Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 

Possibly.  Larval forms would be unaffected, 
but 24 to 28 acres of floodplain within Priority 
Habitat (representing 16% to 19% of the 
overall Priority Habitat), would be subject to 
tree and shrub removal.  These removals 
might affect a significant portion of the local 
population depending on whether sufficient 
tree and shrub cover would remain for adults 
to roost.  

FP 6 and 
FP 7 

Yes.  Soil removal activities and access 
road/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 

Yes.  Although larval forms would be 
unaffected, these alternatives would involve 
extensive floodplain impacts within Priority 
Habitat, affecting 40 to 59 acres of such 
habitat (27% to 40% of total Priority Habitat).  
Removal of trees and shrubs as part of soil 
remediation and access road/staging area 
construction would affect adult survival, 
breeding success, and feeding and migratory 
activity for a significant portion of the local 
population.   



Riffle Snaketail 
MESA Assessment 

 O-8 October 2010 

Table O-5. Assessment of Take of Riffle Snaketail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  The excavation and capping or 
backfilling activities in Reach 5A under these 
combinations of alternatives would cause a 
take of larval forms by direct removal and 
alteration of feeding habitat in Priority Habitat 
within Reach 5.  Floodplain soil removal 
activities and access road/staging areas 
would involve tree and shrub removal and a 
related take of adults.  Clearing of the 
vegetation may result in direct mortality of 
adults, but would also result in indirect 
impacts to the population.  Indirect impacts 
would include harassment and disruption of 
the feeding and migratory activity of adults.  

Yes.  These combinations would affect 29% 
to 56% of the overall Priority Habitat of riffle 
snaketails.  They would affect all of the larval 
Priority Habitat in the River within Reach 5A, 
which would cause direct mortality of any 
larvae present and alteration of feeding 
habitat in these areas.  In addition, these 
combinations would impact portions of the 
floodplain Priority Habitat areas in Reach 5A 
through vegetative clearing, which would 
adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation in these combinations 
would result in impacts to a significant portion 
of the local population.  Phasing of 
construction activities would not prevent loss 
of a significant portion of the population for 
the reasons given in Table O-3 for SED 3 
through SED 9.      

SED 10/FP 9 Yes.  Excavation of specific sections of river 
in Reach 5A (totaling 7 acres) would cause a 
take of larval forms by direct removal and 
alteration of feeding habitat.  Additional takes 
would occur from vegetative clearing related 
to floodplain soil removal activities and 
access roads/staging areas, impacting 
roughly 13 acres of floodplain habitats.  
These clearing activities would result in 
disruption of foraging and resting activities 
and may result in direct mortality of adults. 

No.   This combination would affect 14% of 
the overall riffle snaketail Priority Habitat.  
Because the remediation zones are more 
widely dispersed through the Priority Habitat, 
the remaining population should be able to 
recolonize the impacted areas.  Bank 
stabilization, floodplain remediation, and 
access/staging impacts would also be limited 
in comparison to the overall size of the 
Priority Habitat and adults would still have 
sufficient numbers of trees and shrubs for 
foraging and resting.  
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P. Skillet Clubtail (Gomphus ventricosus) MESA Assessment  

P-1. Summary of Species Life Cycle and Habitat Requirements 

The skillet clubtail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators.  It is 
a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008).  
Limited information exists on the skillet clubtail life cycle in Massachusetts, although it is assumed that this 
species shares many of the same characteristics as other clubtails.  The larvae of the skillet clubtail prefer 
sandy substrates in running water (NHESP 2008).  Larvae are found near the surface of the sediment, where 
they develop over at least a year-long period, possibly several years, as they undergo several molts during 
the maturation time period.  Larvae are ambush predators, attacking passing invertebrates or even small fish 
from the substrate.  When ready to emerge as adults, typically in mid-May, larvae climb onto the steeper 
sections of river bank, sometimes using exposed rocks, emergent woody debris, or emergent vegetation, and 
push out of the exoskeleton, and adults emerge.  After the wings adequately unfurl and dry, the adult skillet 
clubtail flies into adjacent woodland to hide in the upland vegetation and continue to develop.  Short feeding 
flights result in the capture of small insects.  After several days or more in the woodlands, adults return to the 
stream to both feed and mate.  This family consists mainly of “short flight” species; the adults need substantial 
perching places, usually woody debris, live woody plants, and rocks, as they move along the stream.  
Although oviposition of this species has not been observed, it is believed that, similar to other clubtails, gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface, normally from 
late May into July.  The length of the incubation period is not known.  Adults may live out the rest of the 
summer away from the stream, often in dense woodland, where they are believed to spend most of their time 
high in the trees. 

P-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the only Priority Habitat for the skillet clubtail in the 
Housatonic River corridor occurs downstream of the PSA in Reach 7.  The Priority Habitat begins to the north 
of West Main Street in Stockbridge and continues downstream to an area north of the intersection of Dugway 
Road and Glendale Road.  The mapped Priority Habitat for this species in Reach 7 is shown in Figure P-1 at 
the end of this section.  The overall mapped Priority Habitat in Reach 7 totals 265 acres.  The areal extent of 
the larval habitat includes the main stem of the river, plus the banks for eclosion (emergence as adults).  The 
areal extent of adult habitat is broader and includes the main stem of the river, the floodplain, and some 
adjacent upland forests or scrubland.  The NHESP Priority Habitat designation encompasses the riverine 
habitat and extends into the adjacent floodplain areas to some extent.  It is believed that this species needs 
large trees in the adult stage, so areas where the stream corridor is densely forested offer the best habitat for 
this species. 

Based on the Priority Habitat mapping and the life-cycle characteristics of the skillet clubtail, the larvae and 
adults within the mapped Priority Habitat of this species in Reach 7 constitute the local population.  The 
distribution of larvae throughout the mapped riverine habitat was assumed for this assessment to be uniform 
across that habitat, since  no information is available indicating a greater density in particular portions of that 
habitat.  Adult preference for woodlands suggests that impacts to forested habitats may be more detrimental 
than impacts to other terrestrial habitat types.   



Skillet Clubtail  
MESA Assessment 

 P-2  October 2010 

P-3. Impacts of Remedial Alternatives on Skillet Clubtail Habitat 

P-3-1. Impacts to Skillet Clubtail Habitat from Individual Sediment and Floodplain Alternatives 

Table P-1 summarizes the areal extent of impacts within skillet clubtail Priority Habitat for all the individual 
sediment and floodplain remedial alternatives. SED 1 through SED 5, as well as SED 10, involve no 
construction activities in skillet clubtail Priority Habitat.  Under SED 6 through SED 9, the thin-layer capping 
and/or sediment removal/capping activities in the Glendale Dam Impoundment would impact approximately 
12 acres of skillet clubtail Priority Habitat, representing 5% of the overall Priority Habitat in Reach 7.  The 
limited access roads/staging areas within the Priority Habitat in Reach 7 would affect floodplain areas used by 
adults of this species for perching, resting, and feeding.   

The floodplain alternatives would affect skillet clubtail habitat primarily through removal of trees needed by 
adults.  Impacts to additional community types would be less severe but still represent impacts to foraging 
and resting habitat for the species.  FP 1, FP 5, and FP 6 involve no impacts; FP 2, FP 3, FP 4, FP 8 and 
FP 9 would impact approximately 3 acres (1%) of the total skillet clubtail Priority Habitat; and FP 7 would 
impact approximately 16 acres (6%) of the skillet clubtail Priority Habitat. 

Table P-1. Impacts to Skillet Clubtail Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area 
(acres) - 

Staging/Access 
Grand 
Total 

(Acres) 

% of 
Total 

Mapped 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

SED 5 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

SED 6 -- -- -- 12.1 -- 12.1 0.2 -- 0.2 12.3 5% 

SED 7 -- -- -- 12.2 -- 12.2 0.2 -- 0.2 12.4 5% 

SED 8 -- -- -- 12.1 -- 12.1 0.2 -- 0.2 12.3 5% 

SED 9 -- -- -- 12.1 -- 12.1 0.2 -- 0.2 12.3 5% 

SED 10 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0.0 0% 

FP 2 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 

FP 3 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 

FP 4 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 

FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 

FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 

FP 7 15.4 -- 15.4 0.9 -- 0.9 16.4 6% 

FP 8 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 

FP 9 2.3 -- 2.3 0.6 -- 0.6 2.9 1% 
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P-3-2. Impacts to Skillet Clubtail Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the skillet clubtail.  Those impacts are shown (except for the combination of SED 2/FP 1, 
which does not involve any remedial construction activities) in Table P-2.  Total impacts to Priority Habitat of 
the skillet clubtail would vary among these combinations, ranging from approximately 3 acres (1% of the 
Priority Habitat) under SED 3/FP 3, SED 5/FP 4, and SED 10/FP 9 to approximately 28 acres (10% of the 
Priority Habitat) under SED 8/FP 7. 

Table P-2. Impacts to Skillet Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Priority 
Habitat* 7 8 

SED 3/FP 3 2.3 -- 0.6 2.9 1% 
SED 5/FP 4 2.3 -- 0.6 2.9 1% 
SED 6/FP 4 14.4 -- 0.8 15.2 6% 
SED 8/FP 7 26.8 -- 0.7 27.5 10% 
SED 9/FP 8 14.4 -- 0.8 15.2 6% 
SED 10/FP 9 2.3 -- 0.6 2.9 1% 
* Includes 265-acre Priority Habitat between Woods Pond and Rising Pond Dams.   

 
P-3-3.  Impacts to Skillet Clubtail Habitat from Treatment/Disposition Alternatives  

There would be no impacts to skillet clubtail Priority Habitat from any of the treatment/disposition alternatives 
since none of the treatment/disposition facilities would be constructed within mapped Priority Habitat for the 
species.   

P-4. Assessment of Take of Skillet Clubtail 

The attached tables – Table P-3 for the sediment alternatives, Table P-4 for the floodplain alternatives, and 
Table P-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species. 

As shown in Table P-3, SED 1 through SED 5 and SED 10 would not involve any activities within Priority 
Habitat for the skillet clubtail and thus would not cause a take.  SED 6 through SED 9 would result in a take of 
the skillet clubtail.  The thin-layer capping and/or sediment removal/capping in the Glendale Dam 
Impoundment under these alternatives would result in the direct mortality of all larvae present in the work 
area, as well as alteration of feeding habitat.  In addition, a take of adults could occur as a result of 
construction of access roads and staging areas.     

As also shown in Table P-3, none of the sediment alternatives that would result in a take would impact a 
significant portion of the local population of skillet clubtail.  SED 6 through SED 9 would impact 5% of the 
overall Priority Habitat, and substantial larval habitat would remain to allow for recolonization from undisturbed 
areas.  In addition, impacts to adult habitat would be minimal and substantial forested areas would remain to 
provide shelter and perching opportunities for adults.  

As shown in Table P-4, all of the floodplain alternatives except for FP 1, FP 5, and FP 6 would result in a take 
of the skillet clubtail.  At a minimum, those alternatives would alter the known shelter, feeding, and migratory 
habitat of the adult form of the species through the removal of trees.  Direct mortality of adults could also 
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occur through vegetation clearing during the summer, although the potential for such direct killing is less 
under the floodplain alternatives than under the sediment alternatives.  

The impact of these floodplain alternatives on the local population of skillet clubtails would depend on the 
extent of tree clearing.  FP 2 through FP 4, FP 8, and FP 9 would impact floodplain areas comprising only 1% 
of the Priority Habitat, and thus sufficient forested habitat would remain for the adults to find other trees in 
which to roost.  As a result, the associated take is not expected to impact a significant portion of the local 
population.  FP 7 would cause greater impacts to adults (affecting 6% of the total Priority Habitat) but would 
still not be expected to result in an impact to a significant portion of the local population.      

As shown in Table P-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of skillet clubtails in Reach 7 for the same reasons given for their 
sediment and floodplain components.  None of those combinations would impact a significant portion of the 
local population in Reach 7.  SED 3/FP 3, SED 5/FP 4, and SED 10/FP 9 would affect only 1% of the overall 
Priority Habitat, would have no impact on riverine larval habitat, and would have very limited effects on 
forested floodplain areas used by adults.  SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8 would affect 6 to 10% of 
the overall Priority Habitat, but would have relatively small effects on the riverine larval habitat and the 
forested floodplain.  As a result, the larvae from undisturbed areas would likely be capable of recolonizing 
impacted areas, and adults would still have sufficient numbers of trees for resting and feeding.       

References: 
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York, New York. 
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Table P-3. Assessment of Take of Skillet Clubtail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of 

Local Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 

SED 5 and 
SED 10 

No take due to no activity in Priority Habitat. NA  
 

SED 6 
through 
SED 9 

 
 
 

Yes.  The thin-layer capping and/or 
sediment removal/capping activities in the 
Glendale Dam Impoundment would cause a 
take of larval forms by direct killing (through 
removal or burial) and alteration of feeding 
habitat.  Additional take of adults may occur 
through tree removal as part of access 
roads/staging construction, although limited. 

No.  Although larvae would be 
removed or buried and habitat would 
be impacted under these alternatives, 
the impacted area is limited and only 
represents 5% of the overall Priority 
Habitat for skillet clubtail.   
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Table P-4. Assessment of Take of Skillet Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of 

Local Population? 

FP 1 No take due to no action NA 

FP 2 through  
FP 4, FP 8, 
and FP 9 

Yes.  Soil removal activities and access 
roads/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer.  

No.  Larval forms would be unaffected, 
and the forested habitat that would be 
subject to potential tree removal would 
amount to only 1% of the Priority 
Habitat.  Sufficient forest area would 
remain for adults to find other trees in 
which to roost. 

FP 5 and 
FP6 

No take due to no activity in Priority Habitat. NA  

FP 7 Yes.  Soil removal activities and access 
roads/staging areas would involve tree removal 
and a related take of adults.  This take would 
include harassment and disruption of the 
feeding and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer. 

No.  Although this alternative would 
have a greater impact on Priority 
Habitat than other floodplain 
alternatives, larval forms would be 
unaffected, and the forested habitat 
that would be subject to potential tree 
removal would amount to 6% of the 
Priority Habitat.  Sufficient forest area 
would remain for adults to find other 
trees in which to roost. 
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Table P-5. Assessment of Take of Skillet Clubtail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of 

Local Population? 

SED 3/FP 3 
SED 5/FP 4 

SED 10/FP 9 
 

Yes.  The sediment component of these 
combinations would have no impact on 
skillet clubtail Priority Habitat.  However, 
floodplain soil removal activities and 
access roads/staging areas would 
involve some tree removal in that habitat 
and a related take of adults.  Clearing of 
the vegetation may result in direct 
mortality of adults, and would also result 
in harassment and disruption of the 
feeding and migratory activity of adults.  

No.   These combinations would affect 
only 1% of the overall Priority Habitat.  
They would have no impact on riverine 
larval habitat, and floodplain 
remediation and access roads/staging 
impacts would be limited.   

SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  The excavation and/or thin-layer 
capping activities in Reach 7 (Glendale 
Dam Impoundment) under these 
combinations would cause a take of 
larval forms by direct killing (through 
removal or burial) and alteration of 
feeding habitat.  Floodplain soil removal 
activities and access roads/staging 
areas would involve tree removal in 
Priority Habitat and a related take of 
adults.  Clearing of the vegetation may 
result in direct mortality of adults, and 
would also result in harassment and 
disruption of the feeding and migratory 
activity of adults.  

No.   These combinations would affect 
6 to 10% of the overall Priority Habitat.  
Given the relatively small amount of 
riverine work, remaining larvae would 
likely be capable of recolonizing 
impacted areas.  Floodplain 
remediation and access road/staging 
impacts would also be limited in 
comparison to the overall size of the 
Priority Habitat, and adults would still 
have sufficient numbers of trees for 
resting and feeding.   
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Q. Spine-Crowned Clubtail (Gomphus abbreviatus) MESA 
Assessment  

Q-1. Summary of Species Life Cycle and Habitat Requirements 

The spine-crowned clubtail (Gomphus abbreviatus) is a dragonfly of the family Gomphidae, which are nearly 
all burrowers and predators.  It is listed as an Endangered Species under the Massachusetts Endangered 
Species Act (MESA) (NHESP 2008).  The spine-crowned clubtail is frequently found in or near medium to 
large rivers with sandy or rocky bottoms and silt deposits (Nikula et al. 2003).  The larvae of the spine-
crowned clubtail prefer silty to sandy substrates in running water, and are found near the surface of the 
sediment (within the upper inch), where they develop over at least a year, undergoing several molts during 
this period (NHESP 2008).  Larvae are ambush predators, attacking a wide variety of aquatic life.  When 
ready to emerge as adults, typically in mid-May, larvae climb onto exposed rocks, emergent woody debris, or 
steeper sections of the nearby river banks, the exoskeleton splits, and adults emerge.  This normally occurs in 
the early morning, and it is presumed that this reduces the threat of predation.   

After the wings adequately unfurl and dry, the adult spine-crowned clubtail flies into adjacent woodland to hide 
in the trees and continue to develop.  Adult spine-crowned clubtails may spend most of their time in the tops 
of large trees.  Short feeding flights result in the capture of small insects.  After several days, adult males 
return to the stream to both feed and mate.  Adult males prefer sandy stretches of the shoreline or 
overhanging vegetation as perching sites.  Adult females spend a majority of their lives in the forested areas 
away from the river, returning for a brief period when they are ready to mate and lay their eggs.  Gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface, normally in mid-
May to late July.  The length of the incubation period is not known.  Adults may live out the rest of the summer 
away from the stream, often in dense woodland, and have been found far inland away from suitable larval 
habitat.  

Q-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, the only Priority Habitat of the spine-crowned clubtail in 
Reaches 5 through 8 occurs throughout Reach 5A and in the most upstream section of Reach 5B, from the 
confluence of the East and West Branches to the southern extent of the Pittsfield Wastewater Treatment 
Plant (WWTP).  The mapped Priority Habitat for this species is shown in Figure Q-1 at the end of this section, 
and totals 351 acres, of which 252 acres are located within the PSA.  Within the Priority Habitat, the areal 
extent of the larval habitat includes the main stem of the river, plus the banks for eclosion (emergence as 
adults).  The areal extent of adult habitat is broader and includes the main stem of the river, riverbanks, 
backwaters, the floodplain and some adjacent upland forests or scrubland.  Since this species needs large 
trees in the adult stage, areas where the stream corridor is densely forested offer the best habitat for this 
species. 

Based on the Priority Habitat mapping and life-cycle characteristics of the spine-crowned clubtail, the local 
population of this species consists of the spine-crowned clubtails within the Priority Habitat in Reaches 5A 
and 5B. 

The distribution of larvae throughout the riverine portion of the mapped Priority Habitat was assumed to be 
uniform, since all such mapped habitat is suitable for larvae of this species and there is no information 
indicating a greater density in particular portions of that habitat.  Adult use of woodlands suggests that the 
presence of the adults may be more concentrated in forested habitats than in other terrestrial floodplain 
habitat types.   
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Q-3. Impacts of Remedial Alternatives on Spine-Crowned Clubtail Habitat 

Q-3-1.  Impacts to Spine-Crowned Clubtail Habitat from Individual Sediment and Floodplain Alternatives 

Table Q-1 summarizes the areal extent of work within spine-crowned clubtail Priority Habitat for all the 
individual sediment and floodplain remedial alternatives.  SED 1 and SED 2 involve no construction activities.  
SED 3 through SED 8 would impact 43 to 45 acres of Priority Habitat through sediment removal and 
capping/backfilling and an additional 38 acres for access roads and staging areas, for a total of 79 to 83 
acres, representing 23% to 24% of the overall Priority Habitat within Reach 5.  SED 9 would impact a similar 
amount of area through sediment removal/capping but less area for access roads and staging areas (since 
the sediment removal work would be done from within the river), for a total of 56 acres or 16% of the overall 
Priority Habitat in Reach 5.  In addition to these impacts, SED 3 through SED 9 would also each require 
52,911 linear feet (lf) of riverbank stabilization/remediation within Priority Habitat.  SED 10 would impact 21 
acres through sediment removal/capping and 15 acres for access roads/staging areas, for a total impact of 36 
acres of Priority Habitat, approximately 10% of the overall Priority Habitat in this vicinity.  In addition, SED 10 
would require 7,245 lf of riverbank stabilization/remediation within that habitat.    

Sediment removal within the river channel would remove any spine-crowned clubtail larvae present and 
directly affect the habitat for the larvae.  Riverbank stabilization activities in Priority Habitat could affect the 
suitability of the affected banks for the emergence of adults by eliminating large trees from along the bank that 
this species uses after eclosion.  Construction of access roads and staging areas within the Priority Habitat 
would affect forested floodplain areas used by adults of this species for perching, resting, and feeding. 

The floodplain alternatives would directly affect spine-crowned clubtail habitat primarily through removal of 
vegetation in wooded areas, particularly removal of large trees needed by adults, with the extent of impact 
proportional to the extent of clearing for remediation and supporting facilities.  Impacts to other floodplain 
community types would also impact foraging and resting habitat for the species to some extent.  FP 1 would 
involve no impacts, FP 2 and FP 9 would impact 3 to 4% of the total Priority Habitat, FP 3 and FP 5 would 
impact 8 to 9% of that habitat, FP 4 and FP 8 would impact 13 to 16% of that habitat, and FP 6 and FP 7 
would affect much larger areas (24-39% of the total mapped habitat).  Substantial portions of these impacted 
Priority Habitat areas contain forested habitat, with impacts on such habitat ranging from approximately 6 
acres under FP 2 and FP 9 to 93 acres under FP 7.   

Table Q-1. Impacts to Spine-Crowned Clubtail Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 41.3 -- -- -- 41.3 38.2 -- -- -- 38.2 79.4 23% 

SED 4 44.1 0.6 -- -- 44.7 38.2 -- -- -- 38.2 82.8 24% 

SED 5 44.1 0.6 -- -- 44.7 38.2 -- -- -- 38.2 82.8 24% 

SED 6 43.8 0.6 -- -- 44.4 38.2 -- -- -- 38.2 82.6 24% 

SED 7 43.8 0.6 -- -- 44.4 38.2 -- -- -- 38.2 82.6 24% 

SED 8 44.1 0.6 -- -- 44.7 38.2 -- -- -- 38.2 82.9 24% 

SED 9 43.8 0.6 -- -- 44.4 11.8 -- -- -- 11.8 56.2 16% 

SED 10 20.8 -- -- -- 20.8 14.9 -- -- -- 14.9 35.7 10% 
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Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 

FP 2 7.4 -- -- -- 7.4 4.2 -- -- -- 4.2 11.7 3% 

FP 3 20.0 -- -- -- 20.0 8.9 -- -- -- 8.9 29.0 8% 

FP 4 36.0 -- -- -- 36.0 10.1 -- -- -- 10.1 46.1 13% 

FP 5 25.3 -- -- -- 25.3 6.8 -- -- -- 6.8 32.1 9% 

FP 6 75.1 -- -- -- 75.1 9.1 -- -- -- 9.1 84.2 24% 

FP 7 128.6 0.0 -- -- 128.6 7.3 -- -- -- 7.3 135.9 39% 

FP 8 45.6 -- -- -- 45.6 11.4 -- -- -- 11.4 57.0 16% 

FP 9 7.8 -- -- -- 7.8 4.4 -- -- -- 4.4 12.1 4% 
1.   In addition to the impacts listed inn this table, SED 3 through SED 9 would each require 52,911 lf of riverbank 

stabilization/remediation within Priority Habitat and SED 10 would require 7,245 lf of riverbank 
stabilization/remediation within Priority Habitat. 

Q-3-2.   Impacts to Spine-Crowned Clubtail Habitat from Combinations of Sediment and Floodplain 
Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the Revised CMS Report) on the 
Priority Habitat of the spine-crowned clubtail.  Those impacts are shown (except for the combination of SED 
2/FP 1, which does not involve any construction activities) in Table Q-2.  Total impacts to the Priority Habitat 
of the spine-crowned clubtail would vary among these combinations, ranging from approximately 45 acres 
(13% of the Priority Habitat) under SED 10/FP 9 to approximately 192 acres (55% of the Priority Habitat) 
under SED 8/FP 7.   

Table Q-2. Impacts to Spine-Crowned Clubtail Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives  

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 61.3 -- -- -- 38.9 100.2 29% 

SED 5/FP 4 80.1 0.6 -- -- 35.6 116.3 33% 

SED 6/FP 4 79.8 0.6 -- -- 35.6 116.0 33% 

SED 8/FP 7 171.0 0.6 -- -- 20.5 192.1 55% 

SED 9/FP 8 89.4 0.6 -- -- 16.3 106.4 30% 

SED 10/FP 9 28.5 -- -- -- 16.3 44.8 13% 
* Includes 351 acres of Priority Habitat between the Confluence and Woods Pond Dam.   
Note:  In addition to the impacts listed on this table, SED 3 through SED 9 would  each 
require 52,911 lf of riverbank stabilization/remediation within Priority Habitat and SED 10 
would require 7,245 lf of riverbank stabilization/remediation within Priority Habitat. 
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Q-3-3.  Impacts to Spine-Crowned Clubtail Habitat from Treatment/Disposition Alternatives  

No treatment/disposition alternatives would involve work within or impacts to spine-crowned clubtail Priority 
Habitat.  

Q-4. Assessment of Take of Spine-Crowned Clubtail  

The attached tables – Table Q-3 for the sediment alternatives, Table Q-4 for the floodplain alternatives, and 
Table Q-5 for the selected sediment/floodplain combinations –  identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species. 

As shown in Table Q-3, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
spine-crowned clubtails.   At a minimum, the documented habitat of the larval form of the species would 
undergo significant alteration as a result of each of these alternatives.  Direct removal of larvae and extensive 
disruption of larval food sources during the sediment removal process would result in a take.  Capping of 
Priority Habitat, even thin-layer capping (adding about 6 inches of sand to existing substrate), would result in 
a take since it would be expected to kill any larvae present.   SED 3 remediation would affect all of the riverine 
Priority Habitat in Reach 5A, but would not disturb the small mapped habitat area at the north end of 
Reach 5B.  For SED 4 through SED 9, all riverine Priority Habitat for the spine-crowned clubtail would be 
affected.  SED 10 impacts would occur in select areas within mapped habitat in Reach 5A, with no remedial 
impacts within the riverine Priority Habitat in 5B.  An additional take of adults is expected through tree removal 
as part of bank remediation in Reaches 5A and 5B as well as from access road/staging area construction in 
those same subreaches.  Both of these activities would remove large trees that are preferentially utilized by 
adult clubtails.     

SED 3 through SED 9 would all impact a significant portion of the local population of spine-crowned clubtails.  
SED 3 through SED 9 would affect all or nearly all of the riverine larval Priority Habitat in Reach 5, and this is 
more than enough by itself to impact a significant portion of the local population.  Moreover, the changed 
character of the banks and adjacent floodplain and forested areas as a function of tree clearing is expected to 
reduce habitat suitability for adults for many years to come.  While impacts would be reduced under SED 10, 
this alternative would likely impact a significant portion of the spine-crowned clubtail population in Reach 5, 
since it would alter roughly half of the larval habitat for the species.  

As shown in Table Q-4, all of the floodplain alternatives except for FP 1 would result in a take of the spine-
crowned clubtail.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of 
the adult form of the species (i.e., trees) by removing the trees. Direct mortality of adults could also occur 
during tree clearing in the summer. 

The impact of these floodplain alternatives on the local population of spine-crowned clubtails in Reach 5 
would depend on the extent of tree clearing.  FP 2, FP 3, FP 5 and FP 9 would impact floodplain areas 
comprising less than 10% of the overall Priority Habitat of this species, and thus sufficient forested habitat 
would remain for the adults to find other trees in which to roost.  As a result, the associated take is not 
expected to impact a significant portion of the local population.  FP 6 and FP 7 represent much greater threats 
to adults through tree cutting (up to 24 and 39% of Priority Habitat in Reach 5, respectively), containing 
substantial proportions of preferred forested habitat) and would therefore impact a significant portion of the 
population in the PSA.  FP 4 and FP 8 would cause impacts to 13 and 16%, respectively, of the mapped 
Priority Habitat, but this is unlikely to have a significant impact on the local population within Reach 5, since 
extensive forested habitat would still exist under this alternative.  
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As shown in Table Q-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of spine-crowned clubtails for the same reasons given for their SED 
and FP components.  Furthermore, all of the combinations except for SED 10/FP 9 would result in an impact 
to a significant portion of the local population, since they would adversely affect all or a majority of the larval 
Priority Habitat in the river within Reach 5.  Further, under these combinations, impacts in portions of the 
floodplain Priority Habitat areas through removal of trees and vegetation used by adults of the species would 
add to the level of adverse impacts on the local population.  SED 10/FP 9 would likely impact a significant 
portion of the local population in Reach 5 due to remediation of roughly half of the larval habitat in Reach 5, 
with additional impacts to adult habitat from floodplain remediation and access roads and staging areas.    
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Table Q-3. Assessment of Take of Spine-Crowned Clubtail Under Sediment Alternatives 

 

 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 
SED 9 

Yes.  Excavation of river sediments in 
Priority Habitat would cause a take of 
larval forms by direct killing (removal and 
capping/backfilling) and alteration of 
feeding habitat.  Additional take of adults, 
would occur through habitat loss from tree 
removal as part of bank remediation and 
access road/staging area construction.   
Direct mortality of adults through tree 
clearing and vegetation removal could 
occur during summer construction work.   

Yes.  These alternatives would impact 16 
to 24% of the total Priority Habitat for the 
species.  All of the riverine larval Priority 
Habitat (in SED 4 through SED 9) or 
nearly all of that habitat (in SED 3) would 
be impacted.  This by itself is sufficient to 
impact a significant portion of the local 
population.  Additional impacts to adult 
forms would occur through tree removal as 
part of bank remediation and access 
road/staging area construction.     

SED 10 Yes.  Excavation of specific sections of 
River in Reach 5 would affect 21 acres of 
Priority Habitat, which would cause a take 
of larval forms by direct killing (removal 
and capping) and alteration of feeding 
habitat.  SED 10 would also involve tree 
removal impacts from bank remediation 
and access road/staging area 
construction, which would disrupt resting 
and foraging of adults.  Direct mortality of 
adults through tree clearing and vegetation 
removal could occur during summer 
construction work.   

Likely.  Under this alternative, roughly 50% 
of the total larval habitat in Reach 5A 
would be impacted, resulting in direct 
mortality of all larvae in the work zone and 
alteration of feeding habitat.  Although this 
alternative would affect only 10% of the 
total Priority Habitat, the extent of larval 
impacts would likely be enough to impact  
a significant portion of the local population.  
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Table Q-4. Assessment of Take of Spine-Crowned Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2, FP 3, 
FP 5, and 

FP 9 

Yes.  Soil removal activities and access 
roads/staging areas would involve 
vegetation and tree removal, causing a 
take of adults.  This take would include 
harassment and disruption of the feeding 
and migratory activity of adults.  Direct 
mortality of adults could also occur during 
vegetation clearing during the summer.  

No.  Larval forms would be unaffected, 
and 3 to 9% of the total Priority Habitat 
would be impacted by tree removal.  
Sufficient forest area would remain for 
adults to find other trees in which to roost. 
 

FP 4 and 
FP 8 

Yes.  Soil removal activities and access 
road/staging areas would involve tree 
removal, causing a take of adults.  This 
take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 

Unlikely.  Larval forms would not be 
affected, and 13 to 16% of the total Priority 
Habitat for the species would be impacted.   
A large portion of those impacts are to 
forested habitat, but sufficient forest area 
would remain for adults to find other trees 
in which to roost.      

FP 6 & 
FP 7 

Yes.  Soil removal activities and access 
roads/staging areas would involve tree 
removal, causing a take of adults.  This 
take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 
 

Yes.  These alternatives would involve 
extensive impacts within Priority Habitat in 
the PSA, affecting 24 to 39% of the total 
Priority Habitat.   Vegetative clearing and 
tree removal activities in these areas are 
expected to affect adult survival and 
feeding and migratory activity for a 
significant portion of the local population.  
Impacts to forested habitats would range 
from 50 acres (FP 6) to 93 acres (FP 7). 
These impacts would affect a significant 
portion of the local population. 
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Table Q-5. Assessment of Take of Spine-Crowned Clubtail Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8  

Yes.  The excavation and capping or 
backfilling activities in most or all of the 
riverine Priority Habitat under these 
combinations would cause a take of 
larval forms by direct killing (removal 
and capping) and alteration of feeding 
habitat.  Approximately 53,000 lf of 
riverbank would also be impacted 
under these alternatives and additional 
floodplain impacts would occur due to 
soil removal and access road/staging 
area construction.  The bank 
remediation could affect the suitability 
of the banks for the emergence of 
adults, and the tree removal on the 
banks and in the floodplain would 
cause a take of adults through habitat 
loss, harassment and disruption of 
feeding and migratory activity.  Direct 
mortality of adults through tree clearing 
and vegetation removal could occur 
during summer construction work.    

Yes.  These combinations would affect 29% 
to 55% of the overall Priority Habitat 
between the Confluence and Woods Pond.  
Alteration of all or substantially all of the 
larval Priority Habitat in the river would 
cause direct mortality of any larvae present 
and loss of feeding habitat and would be 
sufficient to impact a significant portion of 
the local population.  In addition, these 
combinations would impact portions of the 
floodplain Priority Habitat areas through 
vegetative clearing, which would adversely 
affect adults using those areas.   
 

SED 10/FP 9 Yes.  Excavation of specific sections of 
the river in Reach 5A would affect 21 
acres of larval habitat and would cause 
a take of larval forms by direct killing 
(removal and capping) and alteration of 
feeding habitat.  An additional take of 
adult spine-crowned clubtails would 
occur from vegetative clearing related 
to floodplain activities and access 
roads/staging areas.  These clearing 
activities would disrupt adult foraging 
and resting activities.  Direct mortality 
of adults through tree clearing and 
vegetation removal could occur during 
summer construction work.   

Likely.   Under this combination, 13% of the 
total Priority Habitat, including roughly 50% 
of the total larval habitat, would be impacted, 
resulting in direct mortality and alteration of 
feeding habitat.  These direct larval impacts 
would likely be enough to impact a 
significant portion of the local population.   
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R. Stygian Shadowdragon (Neurocordulia yamaskanensis) 
MESA Assessment  

R-1. Summary of Species Life Cycle and Habitat Requirements 

The stygian shadowdragon (Neurocordulia yamaskanensis) is a dragonfly of the family Corduliidae, which are 
nearly all sprawlers and predators.  It is listed as a Species of Special Concern under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  The larvae of the stygian shadowdragon prefer medium to 
large rivers that lack vegetation (NHESP 2008).  Larvae are found on the surface of the sediment or clinging 
to rocks, sticks or other debris in the water.  It is not known how long it takes for the larvae to fully develop, 
although it is believed that it can take up to a year.  Larvae are ambush predators, attacking passing 
invertebrates or even small fish.  When ready to emerge as adults, typically in early June, larvae climb onto 
the river bank, trees, rocks or other solid structures, the exoskeleton splits, and adults emerge.  After the 
wings adequately unfurl and dry, the adult stygian shadowdragon flies into adjacent woodland to hide in the 
trees and continue to develop.  Much about the stygian shadowdragon life cycle is unknown, but it is believed 
to act similarly to related species of dragonflies.  After spending a week or more in the woodlands, adults 
return to the stream to both feed and mate.  The stygian shadowdragon is a crepuscular species and will fly 
over the water for a short period of time, usually during the brief period between sunset and nightfall.  Gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface, normally in June 
into July.  Adults are typically observed nearby their breeding sites, but are believed to spend much of their 
time in the treetops.   

R-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat for the stygian shadowdragon occurs in 
two areas within Reach 7 of the Housatonic River.  No Priority Habitat for this species occurs in Reaches 5, 6, 
or 8.  Within Reach 7, one mapped Priority Habitat extends from the former Eagle Mill Impoundment and 
extends downstream for about 4 miles to just north of the Hop Brook confluence in Lee.  The second Priority 
Habitat area is about 5 miles downstream of Hop Brook, beginning to the east of the Stockbridge Golf Club in 
Stockbridge (below the Route 7 bridge) and continuing downstream for approximately 4 miles, ending to the 
north of the intersection of Dugway and Glendale Roads downstream of Glendale Dam.  The mapped Priority 
Habitat for this species is shown in Figure R-1 at the end of this section and totals 650 acres.  Within the 
Priority Habitat, the areal extent of the larval habitat includes the main stem of the river, plus the banks for 
emergence as adults.  The areal extent of adult habitat is broader and includes the main stem of the river, 
riverbanks, backwaters, the floodplain, and some adjacent upland forests or scrubland.  This species is 
believed to need large trees in the adult stage, so areas where the stream corridor is densely forested offer 
the best habitat for this species. 

Based on the Priority Habitat mapping, the habitat conditions between the two mapped areas, and the life-
cycle characteristics of the stygian shadowdragon, the two mapped Priority Habitat areas in Reach 7 
encompass a single local population of this species.  Although there are nearly 5 miles between the two 
mapped Priority Habitat areas, there are few cultural, hydrologic, or ecological barriers along this stretch to 
serve as a discontinuity for the stygian shadowdragon.     

The distribution of larvae was assumed to be uniform across the riverine portion of the Priority Habitat, since 
all such mapped habitat is suitable for larvae of this species and there is no indication of a greater density in 
particular portions of that habitat.  Adults may be found hunting in forest clearings and fields, but their 
preferred use of trees suggests that adults of this species may be more concentrated in forested habitats than 
in other terrestrial floodplain habitat types. 
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R-3. Impacts of Remedial Alternatives on Stygian Shadowdragon Habitat 

R-3-1.  Impacts to Stygian Shadowdragon  Habitat from Individual Sediment and Floodplain Alternatives 

Table R-1 summarizes the areal extent of impacts within stygian shadowdragon Priority Habitat in Reach 7 for 
all the individual sediment and floodplain remedial alternatives.  SED 1 and SED 2 involve no construction 
activities.  SED 3 through SED 5 and SED 10 involve no construction in Reach 7.  Under SED 6 through 
SED 9, the thin-layer capping and/or sediment removal/capping activities in the Reach 7 impoundments 
would impact approximately 19 acres (3%) of larval stygian shadowdragon Priority Habitat, with additional 
impacts to adult habitat (0.2 acre) due to access roads and staging areas.   

The floodplain alternatives that alter Priority Habitat would adversely affect stygian shadowdragon habitat 
primarily through removal of the trees needed by adults, with the extent of impact proportional to the extent of 
forested clearing for remediation and supporting facilities.  FP 1, FP 5, and FP 6 involve no impacts to the 
Priority Habitat of this species, FP 2 through FP 4, FP 8, and FP 9 would all impact approximately 3 acres 
(<1%) of the Priority Habitat, and FP 7 would affect a larger area, impacting approximately 31 acres (5%) of 
the Priority Habitat.  A substantial portion of the impacted area under FP 7 (10 acres) contains forested 
habitats preferentially used by the adults of this species, with reduced impacts to such preferred habitats (1 
acre) under FP 2 through 4, FP 8, and FP 9. 

Table R-1. Impacts to Stygian Shadowdragon Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area 
(acres) - 

Staging/Access 
Grand 
Total 

(Acres) 

% of 
Total 

Mapped 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

SED 5 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

SED 6 -- 6.9 -- 12.1 -- 19.0 0.2 -- 0.2 19.1 3% 

SED 7 -- 6.9 -- 12.2 -- 19.1 0.2 -- 0.2 19.3 3% 

SED 8 -- 6.9 -- 12.1 -- 19.0 0.2 -- 0.2 19.1 3% 

SED 9 -- 6.9 -- 12.1 -- 19.0 0.2 -- 0.2 19.1 3% 

SED 10 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0.0 0% 

FP 2 2.3 -- 2.3 0.6 -- 0.6 2.9 <1% 

FP 3 2.3 -- 2.3 0.6 -- 0.6 2.9 <1% 

FP 4 2.5 -- 2.5 0.6 -- 0.6 3.1 <1% 

FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 

FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 

FP 7 27.4 -- 27.4 3.1 -- 3.1 30.5 5% 

FP 8 2.5 -- 2.5 0.7 -- 0.7 3.2 <1% 

FP 9 2.3 -- 2.3 0.6 -- 0.6 2.9 <1% 
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R-3-2.  Impacts to Stygian Shadowdragon Habitat from Combinations of Sediment and Floodplain 
Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this Revised CMS 
Report) on the Priority Habitat of the stygian shadowdragon.  Those impacts are shown (except for the 
combination of SED 2/ FP 1, which does not involve any construction activities) in Table R-2.  Total impacts to 
Priority Habitat of the stygian shadowdragon in Reach 7 would vary among these combinations, ranging from 
approximately 3 acres (<1% of the Priority Habitat) under SED 3/ FP 3, SED 5/FP 4, and SED 10/FP 9 to 
approximately 49 acres (8% of the Priority Habitat) under SED 8/ FP 7. 

Table R-2. Impacts to Stygian Shadowdragon Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives  

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Priority 
Habitat* 7 8 

SED 3/ FP 3 2.3 -- 0.6 2.9 <1% 

SED 5/ FP 4 2.5 -- 0.6 3.1 <1% 

SED 6/ FP 4 21.4 -- 0.8 22.2 3% 

SED 8/ FP 7 45.6 -- 2.8 48.5 8% 

SED 9/ FP 8 21.4 -- 0.9 22.3 3% 

SED 10/ FP 9 2.3 -- 0.6 2.9 <1% 
*Includes 650-acre Priority Habitat between Woods Pond and Rising Pond Dam.   

 
R-3-3.  Impacts to Stygian Shadowdragon Habitat from Treatment/Disposition Alternatives  

None of the treatment/disposition alternatives involves work within or impacts to stygian shadowdragon 
Priority Habitat.   

R-4. Assessment of Take of Stygian Shadowdragon  

The attached tables – Table R-3 for the sediment alternatives, Table R-4 for the floodplain alternatives, and 
Table R-5 for the selected sediment/floodplain combinations – identify, for each alternative (or combination):  
(a) whether a take would occur and the type of take; and (b) whether any take would be likely to impact a 
significant portion of the local population of this species. 

As shown in Table R-3, SED 1 through SED 5 and SED 10 would not involve any construction activities within 
Priority Habitat for the stygian shadowdragon.  Only sediment alternatives SED 6 through SED 9 would result 
in a take of the stygian shadowdragon.  Sediment removal/capping and thin-layer capping would result in the 
direct mortality of all larvae present in the work area, and alteration of feeding habitat.  In addition, a take of 
adults could occur during the limited clearing for access roads and staging areas under these alternatives.     

As also shown in Table R-3, none of the sediment alternatives that result in a take would impact a significant 
portion of the local population of stygian shadowdragon.  SED 6 through SED 9 would impact only 3% of the 
overall Priority Habitat area, and substantial larval habitat would remain to allow for recolonization from 
undisturbed areas.  In addition, impacts to adult habitat would be minimal and sufficient forested areas would 
remain to seek shelter and perching opportunities. 

As shown in Table R-4, all of the floodplain alternatives except for FP 1, FP 5 and FP 6 would result in a take 
of the stygian shadowdragon. At a minimum, the known shelter and feeding habitat of the adult form of the 
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species (i.e., trees) would undergo alteration as a result of each of the alternatives.  The floodplain 
alternatives would have less potential for a direct take (i.e., killing stygian shadowdragons) than the sediment 
alternatives, but direct mortality of adults could occur in connection with floodplain vegetation clearing in the 
summer.  In addition, floodplain alternatives involving work within the Priority Habitat of the stygian 
shadowdragon would cause a take by adversely affecting the feeding and migratory habitat of adults through 
removal of trees.  As the regrowth of large woody vegetation would take a number of years, adult habitat 
would be lost in affected work areas. 

None of the floodplain alternatives would be expected to impact a significant portion of the local stygian 
shadowdragon population.  FP 2 through FP 4, FP 8, and FP 9 would impact floodplain areas comprising less 
than 1% of the Priority Habitat, and thus sufficient forested habitat would remain for the adults to find other 
trees in which to roost.  FP 7 represents greater impacts to adults through tree cutting (5% of the total Priority 
Habitat), but would also not be expected to result in an impact to a significant portion of the local population. 

As shown in Table R-5, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of stygian shadowdragons in Reach 7 for the same reasons given 
for their SED and FP components.  None of those combinations would impact a significant portion of the local 
population in Reach 7, since they would adversely affect only a small amount of larval Priority Habitat.  In 
addition, the impacts to the floodplain and associated forested areas needed by adults would likewise be 
small, ranging from <1% to 8% of the total Priority Habitat for stygian shadowdragon.   
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Table R-3. Assessment of Take of Stygian Shadowdragon Under Sediment Alternatives 

Alternative Would a Take  Occur? 
Impact on Significant Portion of 

Local Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through 

SED 5 and 
SED 10 

No take due to no remedial action in 
Reach 7. 

NA  
 

SED 6 
through 
SED 9 

 
 
 

Yes.  Thin-layer capping or 
excavation/capping activities in the Reach 7 
impoundments would cause a take of larval 
forms by direct killing (through removal or 
burial) and alteration of feeding habitat.  
Additional take of adults may occur through 
tree removal as part of limited access 
roads/staging area construction.      

No.  Although larvae would be removed 
or buried under these alternatives, only 
about 3% of the total mapped Priority 
Habitat for this species would be 
impacted.   
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Table R-4. Assessment of Take of Stygian Shadowdragon Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of 

Local Population? 

FP 1 No take due to no action NA 

FP 5 and   
FP 6 

No take due to no remedial activity in Priority 
Habitat. 

NA 

FP 2, FP 3,  
FP 4, FP 8, 
and FP 9 

Yes.  Soil removal activities and construction 
of access roads/staging areas would involve 
tree removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer.  

No.  The portion of forested Priority 
Habitat subject to tree removal would 
amount to <1% of the total Priority 
Habitat.  Sufficient forest area would 
remain for adults to find other trees in 
which to roost. 
 

FP 7 Yes.  Soil removal activities and construction 
of access roads/staging areas would involve 
tree removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 

No.  Although this alternative would have 
a greater impact on Priority Habitat than 
other floodplain alternatives, the portion 
of Priority Habitat subject to tree removal 
would amount to 5% of the total Priority 
Habitat.  Sufficient forest area would 
remain for adults to find other trees in 
which to roost. 
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Table R-5. Assessment of Take of Stygian Shadowdragon Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of 
Local Population? 

SED 3/FP 3 
SED 5/FP 4 

SED 10/FP 9 

Yes.  The sediment component of these 
combinations would have no impact on 
stygian shadowdragon Priority Habitat.  
However, floodplain soil removal 
activities and construction of access 
roads/staging areas would involve some 
tree removal in that Priority Habitat and 
a related take of adults.  Clearing of the 
vegetation may result in direct mortality 
of adults, and would result in 
harassment and disruption of the 
feeding and migratory activity of adults. 

No.  These combinations would affect 
only 1% of the overall Priority Habitat.  
They would have no impact on riverine 
larval habitat, and floodplain 
remediation and access roads/staging 
impacts would be limited.   
 
 
 

SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

 

Yes.  The excavation or thin-layer 
capping activities in Reach 7 
impoundments under these 
combinations would cause a take of 
larval forms by direct killing (through 
removal or burial) and alteration of 
feeding habitat.  Floodplain soil removal 
activities and access roads/staging 
areas would involve tree removal in 
Priority Habitat and a related take of 
adults.  Clearing of the vegetation may 
result in direct mortality of adults, and 
would result in harassment and 
disruption of the feeding and migratory 
activity of adults. 

No.  These combinations would affect 
3 to 8% of the overall Priority Habitat.  
Given the relatively small amount of 
riverine work, remaining larvae would 
likely be capable of recolonizing 
impacted areas.  Floodplain 
remediation and access roads/staging 
impacts would also be limited in 
comparison to the overall size of the 
Priority Habitat, and adults would still 
have sufficient numbers of trees for 
resting.   
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S. Triangle Floater (Alasmidonta undulata) MESA Assessment 

S-1. Summary of Species Life Cycle and Habitat Requirements 

The triangle floater is a small mussel species classified as a Species of Special Concern under the 
Massachusetts Endangered Species Act (MESA) (NHESP 2008).  It prefers low gradient rivers with flowing 
water and sand and gravel substrate, but it can be found in lentic (lake) habitats as well, and can survive in a 
wide variety of substrate types (Nedeau et al. 2000, NHESP 2007).  As sedentary filter feeders, triangle 
floaters remove particles from passing water and digest the organic matter.  Reproduction involves fertilization 
through sperm released by males and taken in along with food in the filtering process by females during 
summer, with parasitic larvae (glochidia) produced the following spring.  The glochidia must attach to a 
vertebrate host, in this case multiple common fish species (including sunfish, bass, shiners, dace and 
suckers), where they grow and eventually drop off to develop into adults on the bottom.  Young, small 
mussels may remain buried most of the time, while older, larger specimens are normally found protruding 
from the sediment or wedged between rocks.  Mobility is minimal after the glochidia stage.  Individuals are 
believed to live for 8 to 20 years in Massachusetts.   

S-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the triangle floater occurs within 
Reach 5A, extending about 28,000 feet downstream from the confluence of the East and West Branches of 
the River, beyond Holmes Road to a point near the Joseph Drive housing development off East New Lenox 
Road.  This mapped Priority Habitat is shown on Figure S-1 at the end of this section.  This species has a 
clear preference for packed gravel areas, which are restricted to the upstream half of the River in Reach 5A.  
The Woodlot Alternatives (2002) ecological characterization of the PSA confirmed the presence of this 
species.  The area of mapped Priority Habitat in Reach 5A is approximately 20 acres, although this includes 
some bank habitat.  Except for approximately 0.5 acre, the entire Priority Habitat area in Reach 5A is located 
within the PSA.  This is an obligate aquatic species, which is found only in the river itself and does not use the 
non-submerged banks or adjacent land in any stage of its life cycle.   

According to NHESP database information, additional Priority Habitat for the triangle floater occurs 
downstream of the PSA within Reach 7 of the Housatonic River.  Within Reach 7, 96 acres of triangle floater 
Priority Habitat are mapped.  The Reach 7 Priority Habitat begins in Reach 7D north of Meadow Street and 
extends downstream to Reach 7G, except for an approximately 1-mile long stretch in Reach 7F.  The mapped 
Priority Habitat in Reach 7 is shown on Figure S-2.  It includes the main stem of the Housatonic River and 
associated riverbanks and one small tributary stream north of Meadow Street.   

Based on the Priority Habitat mapping and the life-cycle characteristics of the triangle floater, two distinct 
populations of triangle floaters have been identified and evaluated in this assessment – one in Reach 5A and 
one in Reach 7.  The local population of triangle floaters in Reach 5A is represented by the 20 acres of 
Priority Habitat in that sub-reach.  The additional habitat areas in Reach 7 encompass a separate population 
due to the more than 10 miles of unsuitable habitat conditions and the presence of a number of dams 
between Reach 5A and the beginning of the Priority Habitat in Reach 7.  For both populations, the distribution 
of individuals throughout the mapped Priority Habitat was assumed to be uniform, since we have no 
information indicating a greater density in particular portions of that habitat.   

S-3.  Impacts of Remedial Alternatives on Triangle Floater Habitat 

S-3-1. Impacts to Triangle Floater Habitat from Individual Alternatives 

As noted above, triangle floaters are found only in aquatic riverine habitat.  They do not use exposed river 
banks or the adjacent floodplain.  Apart from SED 1 and SED 2 (which involve no construction activities), all 
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of the sediment alternatives would impact the triangle floater Priority Habitat in Reach 5A.  Under SED 3 
through SED 9, the sediment remediation in Reach 5A would impact approximately 16 acres of that Priority 
Habitat, which constitutes virtually all of the aquatic riverine Priority Habitat in the PSA.  Those alternatives 
would also affect most of the remainder of the mapped Priority Habitat in the PSA (an additional 
approximately 3.5 acres), which consists of the banks in Reach 5A, through riverbank stabilization/ 
remediation and the construction of access roads along the banks.  However, as noted above, the banks do 
not provide suitable habitat for this species unless they are below the water line.  SED 10 would impact, in an 
intermittent fashion, 8.7 acres of the aquatic riverine Priority Habitat in Reach 5A, which is 54% of that aquatic 
habitat.  It would also affect about one acre of the bank portion of the mapped Priority Habitat through 
riverbank remediation and access roads, although, again, that is not suitable habitat for this species.  Under 
all of these alternatives, sediment removal and capping (or backfilling) activities within the river channel would 
directly affect the habitat of the triangle floater and result in direct mortality to any triangle floaters present 
during excavation and capping (or backfilling).   

The floodplain alternatives would have no direct impact on habitat used by triangle floaters in Reach 5A (since 
they are entirely aquatic), except from the construction of river crossings, which would affect less than 0.1 
acre of aquatic Priority Habitat for all floodplain alternatives.    

Although the riverbank stabilization/remediation and floodplain soil removals would have little or no direct 
impact on triangle floaters, such work conducted adjacent to the river could result in indirect impacts to this 
species.  Increased sedimentation from vegetation clearing could impact triangle floater habitat and any 
individuals living in the impacted areas, and decreased tree cover along the banks would result in increases in 
water temperature which may affect the mussels.   

Within Reach 7, the only remedial alternatives that would affect the triangle floater Priority Habitat are SED 6 
through SED 9.  Those alternatives would result in impacts to 7 acres of Priority Habitat in the Willow Mill 
Impoundment (Reach 7E), representing 7% of the overall mapped Priority Habitat in Reach 7.  These impacts 
would result from thin-layer capping in that impoundment under SED 6 and sediment removal in that 
impoundment under SED 7 through SED 9.   

S-3-2.  Impacts to Triangle Floater Habitat from Combinations of Remedial Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the triangle floater.  Given the lack of direct impact of floodplain remediation or access 
roads and staging areas on the Priority Habitat of the triangle floaters, the impacts of these combinations are 
largely the same as those of their sediment components, as discussed above.  Thus, SED 3/FP 3, SED 5/ 
FP 4, SED 6/FP 4, SED 8/FP 7, and SED 9/ FP 8 would all impact approximately 16 acres of the aquatic 
riverine Priority Habitat in Reach 5A, representing virtually all of that aquatic riverine habitat; and SED 10/ 
FP 9 would impact approximately 9 acres of that habitat, representing just over half of the aquatic riverine 
habitat.  For Reach 7, the only combinations that would affect the Priority Habitat in that reach are SED 6/ 
FP 4, SED 8/FP 7, and SED 9/ FP 8.  Those combinations would impact approximately 7 acres (~ 7%) of the 
aquatic Priority Habitat in Reach 7.  
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S-3-3. Impacts to Triangle Floater Habitat from Treatment/Disposition Alternatives 

There would be no impacts to triangle floater Priority Habitats under any of the treatment/disposition 
alternatives, since no facilities would be built and no work would be conducted within the mapped Priority 
Habitat for this species. 

S-4. Assessment of Take of Triangle Floater  

The attached tables – Table S-1 for the sediment alternatives, Table S-2 for the floodplain alternatives, and 
Table S-3 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be likely 
to impact a significant portion of the local populations of this species.   

 As shown in Table S-1, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the triangle floater. Almost all of the aquatic riverine Priority Habitat for the species in Reach 5 would undergo 
significant alteration as a result of SED 3 through SED 9.  Direct removal of mussels present during the 
sediment removal process is unavoidable.  While an effort might be made to remove and relocate visible 
triangle floaters prior to excavation, it is uncertain whether this would remove all such mussels, especially 
since younger mussels may not be visible; and it is unlikely that suitable habitat can be found for relocated 
mussels.  Excavation of the river in Reach 5A under SED 3 through SED 9 would also affect the fish that host 
the glochidia (larval) stage of the triangle floaters.  Impacts would be functionally the same for SED 10, 
although less total area (~54%) would be affected.  Capping or backfilling of excavated areas would result in 
a further take, since the addition of at least 2 feet of capping or backfill material is expected to kill any 
remaining mussels present.   

As also shown in Table S-1, it is anticipated that SED 3 through SED 10 would impact a significant portion of 
the local population.  SED 3 through SED 9 would affect virtually all of the aquatic riverine Priority Habitat of 
the triangle floater in Reach 5, while SED 10 would affect more than half of that Priority Habitat.  The 
population in this area is very small and the life cycle of this species requires access to fish for the larval 
stage to move any significant distance.  As a result, any substantial loss of triangle floaters would impact a 
significant portion of the local population. 

While SEDs 3, 4, 5, and 10 would not involve work in Reach 7, SEDs 6, 7, 8, and 9 would involve sediment 
removal or thin-layer capping in the Willow Mill Impoundment, which would result in a take of the triangle 
floaters present there.  However, those alternatives would not impact a significant portion of the local 
population in Reach 7 given the small percentage of Priority Habitat affected in that reach (~ 7%). 

As shown in Table S-2, the floodplain alternatives would not cause a direct take of the triangle floater (i.e., 
killing mussels), because these habitats are not used by the triangle floater mussels.  Further, it is unlikely 
that any of these alternatives would cause a take of the triangle floater through habitat alteration.  Under FP 2 
through FP 9, less than 0.1 acre of riverine habitat would be impacted due to a river crossing.  Indirect 
impacts associated with floodplain remediation and vegetation removal could impact triangle floater Priority 
Habitat.  These impacts would include increased sedimentation, increased temperature (from removal bank 
vegetation) and reduction in woody debris and organic material to the River.  With proper construction 
techniques and soil and erosion controls, these indirect impacts are unlikely to result in a take of triangle 
floaters.  Even if a take was determined to occur as a result of these indirect impacts, an impact to a 
significant portion of the local population is not expected.  

In Reach 7, none of the floodplain alternatives would cause a take of triangle floaters because no Priority 
Habitat for this species would be impacted in that reach. 

As shown in Table S-3, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of triangle floaters in the PSA for the same reasons given for their 
sediment components.  Additional indirect impacts could occur through vegetation clearing and floodplain 
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remediation.  Further all of those combinations would impact a significant portion of the local population in 
Reach 5, since they would adversely affect all or a majority of the riverine Priority Habitat.         

As discussed above for the sediment alternatives, combinations that include SED 6, SED 8 and SED 9 would 
result in a take of triangle floaters in Reach 7 due to sediment removal and/or thin-layer capping in the Willow 
Mill Impoundment.  However, an impact to a significant portion of the triangle floater population in Reach 7 is 
not expected to occur, as no combinations would impact more than 7% of the mapped Priority Habitat in that 
reach. 

References: 

NHESP. 2007. Natural Heritage Endangered Species Program Fact Sheet: Triangle Floater. Westborough, 
MA. 

NHESP. 2008. Natural Heritage Endangered Species Program database of protected species. Westborough, 
MA. 

Nedeau, E.J., M.A. McCullough and B.I. Swartz. 2000. The Freshwater Mussels of Maine. ME Dep. Inland 
Fisheries and Wildlife, Augusta, ME. 

Woodlot Alternatives. 2002. Environmental Remediation Project: GE/Housatonic River Project, Pittsfield, 
Massachusetts. Topsham, ME. 

 



Triangle Floater 
MESA Assessment 

 S-5 October 2010 

Table S-1. Assessment of Take of Triangle Floater Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take; no action NA 

SED 2 No take; only monitoring  NA 

SED 3 
through  
SED 9 

Yes in Reach 5.  Excavation and capping (or 
backfilling) of approximately 16 acres of river 
in Reach 5A would cause a take of triangle 
floater mussels by direct removal or burial of 
any mussels present and by alteration of 
triangle floater habitat.  An additional take of 
mussels could occur from sedimentation or 
tree removal (and resulting increase in water 
temperature) during bank remediation and 
access road construction on the banks; but 
these indirect impacts would be expected to 
be minor by comparison. 
 
No in Reach 7 for SED 3 through SED 5, 
since those alternatives would not involve any 
work in Reach 7.   
 
Yes in Reach 7 for SED 6 through SED 9.  
Under those alternatives, thin-layer capping 
or sediment removal in the Willow Mill 
Impoundment, located within Priority Habitat, 
would cause a take of triangle floaters 
through burial or removal of any triangle 
floaters present in that impoundment and by 
habitat alteration within the impoundment. 

Yes in Reach 5.  These alternatives would 
adversely affect virtually all of the aquatic 
riverine Priority Habitat in the PSA.  The 
population in this area is so small and limited 
in areal extent that any substantial loss of 
triangle floaters would impact a significant 
portion of the local population.   
 
 
 
 
 
 
No in Reach 7, since even SED 6 through 
SED 9 would impact only a small portion 
(approximately 7%) of the overall mapped 
Priority Habitat in Reach 7. 

SED 10 Yes in Reach 5.  Excavation and capping of 
approximately 9 acres of river in Reach 5A 
would cause a take of triangle floater mussels 
by direct removal or burial of any mussels 
present and by alternation of triangle floater 
habitat.     
 
 
No in Reach 7, since SED 10 would not 
involve any work in Reach 7. 

Yes in Reach 5.  This alternative would 
impact roughly half of the aquatic riverine 
Priority Habitat in Reach 5A.  The population 
in this area is so small and limited in areal 
extent that any substantial loss of triangle 
floaters would impact a significant portion of 
the local population. 
 
NA in Reach 7 since no take.  



Triangle Floater 
MESA Assessment 

 S-6 October 2010 

Table S-2. Assessment of Take of Triangle Floater Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take; no action NA 

FP 2 through  
FP 9 

Unlikely in Reach 5.  Triangle floaters do not 
use the floodplain.  Direct impacts to aquatic 
triangle floater Priority Habitat would be less 
than 0.1 acre (due to river crossings) for each 
alternative.  Removal of trees and other 
vegetation adjacent to the bank and the River 
would have the potential for indirect impacts 
on triangle floaters through increased 
sedimentation and increased water 
temperature.  However, such indirect impacts 
from floodplain work are unlikely to be 
significant enough to cause a take. 
 
No in Reach 7, since these alternatives would 
not impact Priority Habitat in that reach.  

No in Reach 5.  Even if a take occurred, 
direct impacts to triangle floater Priority 
Habitat (from river crossings) would be minor, 
affecting < 0.1 acre (less than 1%) of the 
Priority Habitat in Reach 5A; and any indirect 
impacts from sedimentation and increased 
temperatures as a result of vegetative 
clearing adjacent to the River would be 
expected to be minor if they occur at all.   
 
 
 
 
NA in Reach 7 since no take. 
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Table S-3. Assessment of Take of Triangle Floater Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  Excavation and capping (or 
backfilling) of approximately 16 acres of river 
in Reach 5A would cause a take of triangle 
floaters by direct removal or burial of any 
such mussels present and by alteration of 
triangle floater habitat.  Riverbank and 
floodplain remediation adjacent to the River 
and access road construction along the 
banks could potentially result in an additional 
take due to sedimentation or tree removal 
(and resulting increase in water temperature). 
 
No in Reach 7 for SED 3/FP 3, SED 5/FP 4, 
and SED 10/FP 9, since those combinations 
would not affect any Priority Habitat in 
Reach 7.  
 
Yes in Reach 7 for SED 6/FP 4, SED 8/FP 7 
and SED 9/FP 8.  Under those combinations, 
thin-layer capping or sediment removal in the 
Willow Mill Impoundment, located within 
Priority Habitat, would cause a take of 
triangle floaters through burial or removal of 
any triangle floaters present in that 
impoundment and by habitat alteration within 
the impoundment.     

Yes in Reach 5.  These combinations would 
affect virtually all of the aquatic riverine 
Priority Habitat of triangle floaters in Reach 5.  
The population in this area is so small and 
limited in areal extent that any substantial 
loss of triangle floaters would impact a 
significant portion of the local population.   
 
 
 
 
 
No in Reach 7.  Although impacts to triangle 
floater habitat would occur under some 
combinations, the amount of habitat impacted 
represents only a small portion 
(approximately 7%) of the overall Priority 
Habitat in Reach 7.    

SED 10/FP 9 Yes in Reach 5.  Excavation and capping of 
approximately 9 acres of river in Reach 5A 
would cause of take of triangle floaters by 
direct removal or burial of any mussels 
present and by alternation of triangle floater 
habitat.     
 
 
No in Reach 7, since this combination would 
not affect any Priority Habitat in Reach 7. 

Yes in Reach 5.  This combination would 
impact roughly half of the aquatic riverine 
Priority Habitat in Reach 5A.  The population 
in this area is so small and limited in areal 
extent that any substantial loss of triangle 
floaters would impact a significant portion of 
the local population. 
 
NA in Reach 7 since no take.  
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T. Zebra Clubtail (Stylurus scudderi) MESA Assessment 

T-1. Summary of Species Life Cycle and Habitat Requirements 

The zebra clubtail is a dragonfly of the family Gomphidae, which are nearly all burrowers and predators.  It is 
a state-listed Species of Special Concern under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  The larvae of the zebra clubtail prefer silty to sandy substrates in running water, with a 
moderate oxygen requirement and usually near-neutral to slightly basic pH (Hart and Fuller 1974, Merritt and 
Cummins 1978, NHESP 2007).  Larvae are found near the surface of the sediment (within the upper inch), 
where they develop over at least a year-long period, possibly two to three years.  Larvae are ambush 
predators, attacking passing invertebrates or even small fish from the substrate.  When ready to emerge as 
adults, typically in early July, larvae climb onto the river bank, sometimes using exposed rocks, emergent 
woody debris, or emergent vegetation, the exoskeleton splits, and adults emerge.  After the wings adequately 
unfurl and dry, the adult zebra clubtail flies into adjacent woodland to hide in the trees and continue to 
develop.  Short feeding flights result in the capture of small insects.  After one to several weeks, adults return 
to the stream to both feed and mate.  This family is mainly a “short flight” species; they need substantial 
perching places, usually woody debris, live woody plants, and rocks, as they move along the stream.  Gravid 
females lay eggs singly or in small clusters by touching their abdomens to the water surface, normally in July 
into September.  The eggs incubate over one to two weeks and hatch into larvae which re-initiate the life 
cycle.  Adults may live out the rest of the summer away from the stream, often in dense woodland. 

T-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of the zebra clubtail occurs throughout 
Reaches 5A, 5B and 5C, from the confluence of the East and West Branches to the inlet of Woods Pond, but 
does not include Reach 6, Woods Pond.  The mapped Priority Habitat for this species in Reach 5 is shown on 
Figure T-1 at the end of this section.  The Woodlot Alternatives (2002) ecological characterization of the PSA 
confirmed the presence of this species. The overall mapped Priority Habitat between the Confluence and 
Woods Pond covers a total of 912 acres, of which 707 acres are located within the lateral boundaries of the 
PSA.  The areal extent of the larval habitat includes the main stem of the river, plus the banks for eclosion 
(emergence as adults).  The areal extent of adult habitat is broader and includes the main stem of the river, 
backwaters, floodplain, and some adjacent upland forests or scrubland.  The NHESP Priority Habitat extends 
into these adjacent floodplain areas.  This species needs trees in the adult stage, so areas where the stream 
corridor is densely forested offer the best habitat for this species. 

According to the 2010 NHESP database information, additional Priority Habitat for the zebra clubtail occurs 
downstream of Woods Pond within Reach 7 of the Housatonic River, as shown on Figure T-2.  The habitat 
area begins north of Meadow Street in Reach 7D and continues downstream until approximately 1,000 feet 
upstream of the Glendale Middle Road Bridge in Reach 7G.  The total Priority Habitat mapped in Reach 7 
covers 690 acres.  The habitat in Reach 7 includes the main stem of the Housatonic River, associated 
riverbanks, and adjacent floodplain and upland habitats.  No zebra clubtail habitat is mapped in Reach 8.       

Based on the Priority Habitat mapping and the life-cycle characteristics of the zebra clubtail, two distinct 
populations of zebra clubtails have been identified and evaluated in this assessment – one in Reach 5 and 
one in Reach 7.  The Reach 5 local population of zebra clubtails was determined to be represented by the 
912 acres of Priority Habitat associated with Reach 5, including the 707 acres of habitat within the PSA.  The 
Reach 7 Priority Habitat was considered to represent a separate population due to the several miles of 
unsuitable habitat conditions between the Woods Pond headwaters and the beginning of the Priority Habitat 
in Reach 7.  While adults of the species can fly, they are considered a short-flight species and no habitat is 
mapped for approximately 6 miles downstream of the southernmost habitat area in Reach 5.  For both 
populations, the distribution of larvae throughout the mapped riverine habitat was assumed for this 
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assessment to be uniform across that Priority Habitat, since we have no information indicating a greater 
density in particular portions of that habitat.  Adult preference for mature trees suggests that impacts to 
forested communities may be more detrimental than impacts to other terrestrial habitat types. 

T-3. Impacts of Remedial Alternatives on Zebra Clubtail Habitat 

T-3-1.  Impacts to Zebra Clubtail Habitat from Individual Sediment and Floodplain Alternatives 

Table T-1 summarizes the areal extent of impacts within zebra clubtail habitat in Reaches 5 and 6 for the 
individual sediment and floodplain remedial alternatives (all such impacts would occur in Reach 5).  SED 1 
and SED 2 involve no construction activities.  SED 3 would impact a total of 122 acres of zebra clubtail 
habitat, representing 13% of the overall Priority Habitat between the Confluence and Woods Pond.  SED 4 
through SED 9 would impact a total of 186 to 240 acres of Priority Habitat, representing 20% to 26% of the 
overall Priority Habitat in this vicinity.  SED 10 would impact 38 acres of Priority Habitat, approximately 4% of 
the overall Priority Habitat in Reach 5.  Work within the river channel would directly affect the habitat for the 
zebra clubtail larvae.  In addition, SED 3 through SED 9 would involve riverbank stabilization/remediation over 
approximately 83,000 linear feet (lf) of riverbank within Priority Habitat (all of the riverbanks in Reaches 5A 
and 5B) and SED 10 would involve approximately 8,600 lf of riverbank stabilization/remediation within that 
habitat.  Those activities could affect the suitability of the banks for the emergence of adults.  Backwaters are 
not a major larval habitat, as larvae prefer flowing water, but backwaters do represent feeding and breeding 
areas for adults and are included as impacted areas under the sediment alternatives.  The access roads and 
staging areas within the Priority Habitat would affect floodplain areas used by adults of this species for 
perching, resting, and feeding.   

The floodplain alternatives would affect zebra clubtail habitat in Reach 5 primarily through removal of the 
large trees needed by adults, with the extent of impact proportional to the extent of clearing for soil removal 
and supporting facilities.  Impacts to additional community types would be less severe but still represent 
impacts to foraging and resting habitat for the species.  FP 1 involves no impacts, FP 2 and FP 9 would 
impact 2% of the Priority Habitat between the Confluence and Woods Pond, FP 3 through FP 5 would impact 
6 to 9% of that habitat, FP 8 would impact 12% of that habitat, and FP 6 and FP 7 would impact 21 to 30% of 
that habitat.  In Reach 5, substantial portions of these impacted Priority Habitat areas contain forested areas 
that are primary habitat for adults of this species; these impacted areas range from approximately 8 acres 
under FP 2 to 157 acres under FP 7.     

Table T-2 summarizes the areal extent of impacts of remedial alternatives within Reaches 7 and 8 for the 
zebra clubtail (all such impacts would occur in Reach 7).  SED 1 through SED 5 and SED 10 involve no 
activity within zebra clubtail habitat in Reach 7.  SED 6 through SED 9 would impact approximately 2% of the 
total Priority Habitat in Reach 7 due to work in Reaches 7E and 7G and associated access roads and staging 
areas.  Priority Habitat impacts would also occur in Reach 7 from FP 2 through FP 4 and FP 7 through FP 9 
as seen in Table H-2.  All such impacts would affect less than 1% of that habitat (approximately 1 acre), 
except for FP 7, which would affect 3% (approximately 23 acres) of that habitat.  However; almost all of those 
impacts from the floodplain alternatives would occur in forested areas, which are preferred by adults of this 
species.       
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Table T-1. Impacts to Zebra Clubtail Priority Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0.0% 

SED 2 Monitored Natural Recovery 0.0 0.0% 

SED 3 41.4 -- 22.9 -- 64.3 38.4 17.5 2.2 -- 58.1 122.4 13% 

SED 4 44.2 29.6 92.2 -- 165.9 38.3 18.4 2.5 -- 59.3 225.2 25% 

SED 5 44.2 29.6 92.2 -- 165.9 38.3 18.4 4.5 -- 61.2 227.1 25% 

SED 6 43.9 33.8 90.9 -- 168.6 38.3 18.5 0.7 -- 57.5 226.1 25% 

SED 7 43.9 33.8 90.9 -- 168.6 38.3 18.4 0.7 -- 57.5 226.1 25% 

SED 8 44.2 35.7 103.0 -- 182.9 38.3 18.4 0.7 -- 57.5 240.4 26% 

SED 9 43.9 33.8 90.9 -- 168.6 11.8 4.9 0.2 -- 16.9 185.5 20% 

SED 10 20.8 -- -- -- 20.8 14.9 2.6 -- -- 17.5 38.3 4% 

Floodplain Alternatives 
FP 1 No Action 0 0% 

FP 2 7.4 0.8 0.4 -- 8.6 4.2 1.8 0.7 -- 6.7 15.4 2% 

FP 3 20.0 7.9 6.0 -- 33.9 8.9 4.7 3.0 -- 16.7 50.6 6% 

FP 4 36.0 14.4 10.3 -- 60.7 10.1 6.4 3.7 -- 20.1 80.8 9% 

FP 5 25.3 10.1 15.8 -- 51.2 6.8 4.5 5.0 -- 16.3 67.5 7% 

FP 6 75.4 48.0 40.7 -- 164.1 9.1 7.8 6.1 -- 23.0 187.2 21% 

FP 7 129.6 61.9 61.6 -- 253.0 7.3 6.4 5.7 -- 19.4 272.4 30% 

FP 8 45.6 20.1 20.2 -- 86.0 11.4 7.0 5.3 -- 23.6 109.6 12% 

FP 9 7.8 1.7 0.6 -- 10.1 4.3 1.7 2.1 -- 8.1 18.2 2% 

1.   In addition to the impacts listed in this table, SED 3 through SED 9 would each require 82,686 lf of 
riverbank stabilization/remediation within zebra clubtail Priority Habitat and SED 10 would require 
8,559 lf of riverbank stabilization/remediation within Priority Habitat. 
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Table T-2. Impacts to Zebra Clubtail Priority Habitat by Remedial Alternative in Reaches 7 and 8 

Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area 
(acres) - 

Staging/Access 
Grand 
Total 

(Acres) 

% of 
Total 

Priority 
Habitat 7B 7C 7E 7G 8 Total 7 8 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

SED 4 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

SED 5 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

SED 6 -- -- 7.7 1.6 -- 9.3 2.2 -- 2.2 11.5 2% 

SED 7 -- -- 7.8 1.6 -- 9.4 2.2 -- 2.2 11.6 2% 

SED 8 -- -- 7.7 1.6 -- 9.3 2.2 -- 2.2 11.5 2% 

SED 9 -- -- 7.7 1.6 -- 9.3 2.2 -- 2.2 11.5 2% 

SED 10 -- -- -- -- -- 0.0 -- -- 0.0 0.0 0% 

Floodplain Alternatives 
FP 1 No Action 0.0 0% 

FP 2 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 

FP 3 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 

FP 4 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 

FP 5 -- -- 0.0 -- -- 0.0 0.0 0% 

FP 6 -- -- 0.0 -- -- 0.0 0.0 0% 

FP 7 20.7 -- 20.7 1.8 -- 1.8 22.5 3% 

FP 8 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 

FP 9 1.0 -- 1.0 0.3 -- 0.3 1.4 <1% 

 

T-3-2.  Impacts to Zebra Clubtail Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the zebra clubtail.  Those impacts are shown (except for the combination of SED 2/FP 1, 
which does not involve any remedial construction activities) in Table T-3 for Reaches 5 and 6 and Table T-4 
for Reaches 7 and 8.  Total impacts to Priority Habitat of the zebra clubtail in Reaches 5 and 6 would vary 
greatly among these combinations, ranging from approximately 53 acres (6% of the Priority Habitat) under 
SED 10/FP 9 to approximately 459 acres (50% of the Priority Habitat) under SED 8/FP 7.  Priority Habitat 
impacts from these combinations in Reach 7 would range from approximately 1 acre (< 1% of the Priority 
Habitat) under SED 3/FP 3 to approximately 34 acres (5% of the Priority Habitat) under SED 8/FP 7. 
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Table T-3. Impacts to Zebra Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 61.4 7.9 28.9 -- 64.1 162.3 18% 

SED 5/FP 4 80.1 43.9 102.5 -- 62.6 289.1 32% 

SED 6/FP 4 79.9 48.2 101.2 -- 59.3 288.6 32% 

SED 8/FP 7 172.0 97.0 152.0 -- 37.8 458.9 50% 

SED 9/FP 8 89.5 53.9 111.2 -- 31.1 285.7 31% 

SED 10/FP 9 28.6 1.7 0.6 -- 21.6 52.6 6% 
* Includes 912-acre Priority Habitat between the Confluence and Woods Pond Dam.   
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 82,686 lf of riverbank stabilization/remediation within zebra clubtail Priority 
Habitat, and SED 10/FP 9 would require 8,559 lf of riverbank stabilization/remediation 
within the Priority Habitat. 

 

Table T-4. Impacts to Zebra Clubtail Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 7 and 8 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of Total 
Priority 
Habitat* 7 8 

SED 3/FP 3 1.0 -- 0.3 1.3 <1% 

SED 5/FP 4 1.0 -- 0.3 1.3 <1% 

SED 6/FP 4 10.4 -- 2.6 13.0 2% 

SED 8/FP 7 30.0 -- 4.0 34.0 5% 

SED 9/FP 8 10.4 -- 2.6 13.0 2% 

SED 10/FP 9 1.0 -- 0.3 1.3 <1% 
* Includes 690-acre Priority Habitat between Woods Pond Dam and Rising Pond Dam.   

 
T-3-3. Impacts to Zebra Clubtail Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the zebra clubtail have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts 
are shown in Table T-5.  For TD 2, the extent of mapped Priority Habitat within the footprint of the in-water 
CDF(s) would depend on the number and configuration of the areas used for the CDF(s).  There would be no 
impacts to such habitat if the CDF is located entirely in Woods Pond.  The largest impact, 25 acres, would 
come from the use of backwater BWL_07 for a CDF.  TD 3 would have no impact on zebra clubtail habitat, 
since none of the identified locations for an Upland Disposal Facility is within the mapped Priority Habitat for 
this species.  TD 4 and TD 5, if implemented at the identified GE-owned property off New Lenox Road, would 
impact approximately 4 acres of mapped Priority Habitat for the zebra clubtail (less than 1% of the overall 
zebra clubtail Priority Habitat in the PSA).  However, this property consists of open grassland with scattered 
shrub growth.  While adult clubtails may use shrubs for roosting and may forage in meadows, that is not their 
preferred habitat.  Thus, it is possible, but uncertain, that the construction and operation of a treatment facility 
and associated access roads and staging areas at this property would have an adverse impact on this 
species.  
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Table T-5. Impacts to Zebra Clubtail Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 25 (Reach 5C) 
BWL_09 9.2 (Reach 5C) 

Woods Pond - Layout A None 
Woods Pond - Layout B None 

TD 3 
Woods Pond, 
Forest Street, 
Rising Pond 

None 

TD 4 and 
TD 5 

Off New Lenox Road 4.0 (Reach 5B) 

 

T-4. Assessment of Take of Zebra Clubtail  

The attached tables – Table T-6 for the sediment alternatives, Table T-7 for the floodplain alternatives, 
Table T-8 for the selected sediment/floodplain combinations, and Table T-9 for the treatment/disposition 
alternatives – identify, for each alternative (or combination):  (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.  As discussed previously, the assessments have considered Reach 5 and Reach 7 as supporting 
separate local populations of the species. 

As shown in Table T-6, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
zebra clubtails in Reach 5.  At a minimum, due to the sediment remediation in that reach under all of those 
alternatives, the documented feeding habitat of the larval form of the species would be altered, with the extent 
of the alteration corresponding to the extent of impacts.  Direct removal of larvae during the sediment removal 
process is unavoidable.  Capping of Priority Habitat would also result in a take; even thin-layer capping, 
adding about 6 inches of sand to existing substrate, is expected to kill any larvae present.  An additional take 
of adults is expected through tree removal as part of bank remediation in Reaches 5A and 5B and floodplain 
remediation and access construction/staging in all three portions of Reach 5.  This take would consist of 
either direct killing of adults during summer construction work or, at a minimum, removal of wooded habitat 
used by adults.  

As also shown in Table T-6, SED 3 through SED 9 would all impact a significant portion of the local 
population of zebra clubtails in Reach 5.  SED 3 would affect all of the riverine larval Priority Habitat in 
Reach 5A and approximately half of such habitat in Reach 5C.  SED 4 through SED 9 would affect all of the 
riverine larval Priority Habitat in Reach 5.  This is more than enough by itself to impact a significant portion of 
the local population.  Phasing of the construction activities over the remediation period would not prevent this 
loss because the rate of construction is expected to cover distances too large each year to allow effective 
colonization from the nearest undisturbed area harboring this species, and, in any event, substrate suitability 
after construction would be low where gravel/rock is used as the upper layer.  Moreover, the changed 
character of the banks and adjacent floodplain and forested areas as a function of tree clearing is expected to 
reduce habitat suitability for adults.  By contrast, SED 10 would not affect a significant portion of the zebra 
clubtail population in Reach 5, since it would affect only limited areas in Reach 5A, representing only 4% of 
the overall Priority Habitat of this species. 

While SEDs 3, 4, 5 and 10 would not involve work in Reach 7, SED 6, through SED 9 would involve thin-layer 
capping or sediment removal in the Reach 7 impoundments, which would result in a take of the zebra clubtail 
larvae present there.  However, those alternatives would not impact a significant portion of the local 
population in Reach 7 given the small percentage of Priority Habitat affected in that reach (~ 2%).   
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As shown in Table T-7, all of the floodplain alternatives except for FP 1 would result in a take of the zebra 
clubtail in Reach 5.  At a minimum, these alternatives would adversely affect the shelter and feeding habitat of 
the adult form of the species (i.e., trees) by removing the trees.  Direct mortality of adults could also occur 
during tree clearing in the summer.  

The impact of these floodplain alternatives on the local population of zebra clubtails in Reach 5 would thus 
depend on the extent of tree clearing.  FP 2 through FP 5 and FP 9 would impact floodplain areas comprising 
less than 10% of the Priority Habitat in Reach 5, and thus sufficient forested habitat would remain for the 
adults to find other trees in which to roost.  As a result, the associated take is not expected to impact a 
significant portion of the local population.  FP 6 and FP 7 represent much greater threats to adults through 
tree cutting, as they would affect 21 and 30% of Priority Habitat in Reach 5, respectively, and substantial 
portions of those areas contain forested habitat.  Thus, these alternatives would result in an impact on a 
significant portion of the population in Reach 5.  Tree replanting would not change this conclusion given the 
lengthy period of time before such trees would reach a mature level that would be useful to adult clubtails.  
FP 8 would impact up to 12% of the mapped floodplain habitat, but this is not expected to impact a significant 
portion of the local population within Reach 5, as extensive forested habitat would still exist under this 
alternative.  

In Reach 7, all of the floodplain alternatives (except FP 5 and FP 6) would involve a take of adults due to tree 
clearing for soil removal and/or access roads and/or staging areas, although the impacted area would be very 
limited.  However, none of these alternatives would impact a significant portion of the local population in 
Reach 7 due to the small amount of Priority Habitat affected in that reach.       

As shown in Table T-8, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of zebra clubtails in Reach 5 for the same reasons given for their 
SED and FP components.  Further all of those combinations except SED 10/FP 9 would impact a significant 
portion of the local population in Reach 5, since they would adversely affect all or a majority of the larval 
Priority Habitat in the River within that reach, as well as affecting portions of the floodplain Priority Habitat 
areas in the PSA through vegetative clearing, which would adversely affect adults using those areas.  The 
cumulative impacts of the sediment and floodplain remediation in these combinations would result in impacts 
to a significant portion of the local population.  SED 10/FP 9 would not be expected to impact a significant 
portion of the local population, since it would affect more limited portions of both the riverine and the 
floodplain habitats for this species.    

In Reach 7, SED 3/FP 3, SED 5/FP 4, and SED 10/FP 9 would not impact larval habitat, but would cause a 
take through removal of trees in the floodplain that serve as foraging or resting habitat for adult clubtails, 
although the impacted area would be very limited.  SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8 would cause a 
take of zebra clubtails in Reach 7 due to the sediment capping or removal in the Reach 7 impoundments, 
which would remove or bury any larvae present in them.  In addition, these combinations would involve 
removal of trees in the floodplain in Reach 7, which would disrupt foraging and resting habitat for adults of the 
species, although the impacted area under FP 4 and FP 8 would still be very limited.  None of the 
combinations would impact a significant portion of the zebra clubtail population in Reach 7, as no 
combinations would impact more than 5% of the mapped Priority Habitat in that reach.  

As shown in Table T-9, the treatment/disposition alternatives with potential impacts on mapped zebra clubtail 
Priority Habitat are TD 2, TD 4, and TD 5.  TD 2 would impact Priority Habitat only if a CDF is built in a 
backwater (not in Woods Pond), in which case it would cause a take through disruption to adult zebra 
clubtails that are using the backwater.  The construction of a treatment facility under TD 4 or TD 5 at the GE 
property off New Lenox Road could possibly cause a take through alteration of the meadow/shrub habitat at 
that property, which may be used by adults of the species, although it is not their preferred habitat.  In any 
case, under any of these alternatives, the take would not adversely impact a significant portion of the local 
population, since it would affect only a small portion (< 3% for TD 2 and < 1% for TD 4 and TD 5) of the 
Priority Habitat of the zebra clubtail in Reach 5. 
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Table T-6.  Assessment of Take of Zebra Clubtail Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take; only monitoring  NA 

SED 3 Yes in Reach 5.  Excavation of the 
Housatonic River in Reach 5A would cause 
a take of larval forms by direct removal and 
alteration of feeding habitat.  Capping of 
excavated areas would cause a further take 
of any remaining or immigrating larvae.  
Thin-layer capping in Reach 5C would take 
additional larvae.  Additional take of adults, 
either directly in summer construction work 
or indirectly through habitat loss, would 
occur through tree removal as part of bank 
remediation and access road/staging area 
construction. 
 
No in Reach 7 due to no work in that reach. 

Yes in Reach 5.  All riverine larval Priority 
Habitat for larvae in Reach 5A and half the 
riverine larval Priority Habitat in Reach 5C 
would be impacted, and direct mortality of all 
larvae within the work areas would occur.  This 
by itself is sufficient to affect a significant 
portion of the local population because direct 
mortality of all larvae in Reaches 5A and half of 
5C would occur.  In addition, access roads and 
staging areas would require tree removal, 
impacting available habitat for adults.  Phasing 
of construction activities would not prevent loss 
of a significant portion of the population, 
because the rate of construction would cover 
distances too large each year to allow effective 
colonization from the nearest undisturbed area, 
and in any event, substrate suitability after 
construction would be low where gravel/rock is 
used as the upper layer.   

SED 4 
through 
SED 9 

 
 
 

Yes in Reach 5.  Excavation and/or thin-
layer or engineered capping of river in 
Reaches 5A, 5B, and 5C would cause a 
take of larval forms by direct removal and 
alteration of feeding habitat throughout the 
Priority Habitat within the PSA.  Additional 
take of adults is expected through tree 
removal as part of bank remediation and 
access road/staging area construction.   
 
No in Reach 7 under SED 4 and SED 5 due 
to no work. 
 
Yes in Reach 7 under SED 6 through SED 9 
due to the thin-layer capping or sediment 
removal in the Reach 7 impoundments.  
These activities would kill all larvae 
inhabiting these areas.  A take of adults 
would also occur from tree removal as part 
of the construction of access roads and 
staging areas.    

Yes in Reach 5.  All of the riverine larval 
Priority Habitat within the PSA would be 
impacted, causing direct mortality to all larvae 
within the work areas.  Given the nature of the 
impacts, this is more than enough to affect a 
significant portion of the local population.  In 
addition, access roads and staging areas 
would require tree removal, impacting available 
habitat for adults.  Phasing of construction 
activities would not prevent loss of a significant 
portion of the population, because the rate of 
construction would cover distances too large 
each year to allow effective colonization from 
the nearest undisturbed area, and in any event, 
substrate suitability after construction would be 
low where gravel/rock is used as the upper 
layer.      
 
No in Reach 7 under SED 6 through SED 9.  
The total impacted areas only represent a 
small portion (2%) of the mapped habitat in 
Reach 7.     
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 10 Yes in Reach 5.  Excavation of specific 
sections of River in Reach 5A (totaling 21 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat. 
 
No in Reach 7 under SED 10 due to no 
work.     

No in Reach 5.  Under this alternative, only 
select areas within Reach 5A would be 
excavated and capped.  Overall, this area 
represents a small portion (~4%) of the overall 
Priority Habitat for the species.   
 
 



Zebra Clubtail 
MESA Assessment 

 T-11 October 2010 

Table T-7. Assessment of Take of Zebra Clubtail Under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1 No take due to no action NA 

FP 2 through  
FP 5 and  

FP 9 

Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve tree 
removal and a related take of adults.  This 
take would include harassment and disruption 
of the feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 
Yes in Reach 7 under FP 2 through FP 4 (but 
not FP 5) and FP 9.  These alternatives would 
involve removal of trees in that reach, which 
would disrupt foraging and resting habitat for 
adults of the species, but the impacted area 
would be very limited.   

No in Reach 5.  Larval forms would be 
unaffected, and only a relatively small portion 
of Priority Habitat would be subject to tree 
removal (<10% of the Priority Habitat area).  
Sufficient forest area would remain for adults 
to find other trees in which to roost. 
 
No in Reach 7.  The impacted Priority Habitat 
area within Reach 7 represents a small 
portion (< 1%) of the overall Priority Habitat in 
that reach.  In addition, larval forms would be 
unaffected by these alternatives.  

FP 6 & FP 7 Yes in Reach 5.  Soil removal activities and 
access roads/staging areas would involve 
tree removal and a related take of adults.  
This take would include harassment and 
disruption of the feeding and migratory 
activity of adults.  Direct mortality of adults 
could also occur during vegetation clearing 
during the summer. 
 
 
No in Reach 7 under FP 6 due to no work in 
that reach. 
 
Yes in Reach 7 under FP 7 due to removal of 
trees within the Priority Habitat in that reach 
and the resulting disruption of foraging and 
resting habitat for adults of the species.     

Yes in Reach 5.  These alternatives would 
involve extensive impacts within Priority 
Habitat in the PSA, affecting 187 to 272 acres 
of such habitat (21 to 30% of total Priority 
Habitat between the Confluence and Woods 
Pond).  Tree removal activities in these areas 
are expected to affect adult survival, breeding 
success, and feeding and migratory activity 
for a significant portion of the local population. 
 
No in Reach 7 since FP 6 would involve no 
work in that reach and FP 7 would affect a 
small portion (~3%) of Priority Habitat in that 
reach.   

FP 8 Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve tree 
removal and a related take of adults.  This 
take would include harassment and disruption 
of the feeding and migratory activity of adults.  
Direct mortality of adults could also occur 
during vegetation clearing during the summer. 
 
Yes in Reach 7.  This alternative would 
involve removal of trees in that reach, which 
would disrupt foraging and resting habitat for 
adults of the species, but the impacted area 
would be very limited.       

No in Reach 5.  Larval forms would not be 
affected, and only 12% of the Priority Habitat 
for the species in Reaches 5 and 6 would be 
impacted.  Sufficient forest area would remain 
for adults to find other trees to roost in.   
 
 
 
No in Reach 7.  Larval forms of the species 
would not be impacted and FP 8 would only 
impact a small portion (<1%) of the Priority 
Habitat for the species in Reach 7.   
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Table T-8. Assessment of Take of Zebra Clubtail Under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 

 

Yes in Reach 5.  The excavation and/or 
capping activities in Reach 5 under these 
combinations of alternatives would cause a 
take of larval forms by direct removal or burial 
of the larvae and alteration of feeding habitat 
in Priority Habitat within the PSA.  Floodplain 
soil removal activities and access 
road/staging areas would involve tree 
removal and a related take of adults.  
Clearing of the vegetation could result in 
direct mortality of adults, and would also 
result in indirect impacts to the population.  
Indirect impacts would include harassment 
and disruption of the feeding and migratory 
activity of adults.  
 
Yes in Reach 7.  These combinations would 
not impact larval habitat in Reach 7.  They 
would involve removal of trees in the 
floodplain in that reach, which would disrupt 
foraging and resting habitat for adults of the 
species, but the impacted area would be very 
limited.   

Yes in Reach 5.  These combinations would 
affect 18% to 32% of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The impacts would affect all or a 
majority of the larval Priority Habitat in the 
River within Reach 5, which would cause 
direct mortality of any larvae present and 
alteration of feeding habitat in these areas.  In 
addition, these combinations would impact 
portions of the floodplain Priority Habitat 
areas in the PSA through vegetative clearing, 
which would adversely affect adults using 
those areas.  The cumulative impacts of the 
sediment and floodplain remediation in these 
combinations would result in impacts to a 
significant portion of the local population.  
Phasing of construction activities would not 
prevent loss of a significant portion of the 
population, because the rate of construction 
would cover distances too large each year to 
allow effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer.  
 
No in Reach 7.  The floodplain impacts would 
be to a very small portion (< 1%) of the 
overall Priority Habitat area, and the limited 
vegetative clearing would leave sufficient 
forested areas for adult zebra clubtails   

SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  The excavation activities in 
Reach 5 under these combinations would 
cause a take of larval forms by direct removal 
of the larvae and alteration of feeding habitat 
in Priority Habitat within the PSA.  Floodplain 
soil removal activities and access 
road/staging areas would involve tree 
removal and a related take of adults.  
Clearing of the vegetation may result in direct 
mortality of adults, but would also result in 
indirect impacts to the population.  Indirect 
impacts would include harassment and 
disruption of the feeding and migratory 
activity of adults.  
 
Yes in Reach 7.  These combinations would 
involve capping or removal in the Reach 7 

Yes in Reach 5.  These combinations would 
affect 31% to 50% of the overall Priority 
Habitat between the Confluence and Woods 
Pond.  The impacts would affect all of the 
larval Priority Habitat in the River within 
Reach 5, which would cause direct mortality 
of any larvae present and alteration of 
feeding habitat in these areas.  In addition, 
these combinations would impact portions of 
the floodplain Priority Habitat areas in the 
PSA through vegetative clearing, which would 
adversely affect adults using those areas.  
The cumulative impacts of the sediment and 
floodplain remediation in these combinations 
would result in impacts to a significant portion 
of the local population.  Phasing of 
construction activities would not prevent loss 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

impoundments, which would remove or bury 
any larvae present in them.  In addition, these 
combinations would involve removal of trees 
in the floodplain in Reach 7, which would 
disrupt foraging and resting habitat for adults 
of the species, although the impacted area 
under FP 4 and FP 8 would be very limited.   

of a significant portion of the population, 
because the rate of construction would cover 
distances too large each year to allow 
effective colonization from the nearest 
undisturbed area, and in any event, substrate 
suitability after construction would be low 
where gravel/rock is used as the upper layer. 
 
No in Reach 7 due to limited portion of 
Priority Habitat affected (2% to 5%).  The 
limited vegetative clearing would still leave 
sufficient forested areas for adult zebra 
clubtails.    

SED 10/FP 9 Yes in Reach 5.  Excavation of specific 
sections of river in Reach 5A (totaling 21 
acres) would cause a take of larval forms by 
direct removal and alteration of feeding 
habitat.  Additional takes would occur from 
vegetative clearing related to floodplain 
activities and access roads/staging areas.  
These clearing activities may result in direct 
mortality of adults or in disruption of foraging 
and resting activities. 
 
Yes in Reach 7.  This combination would not 
impact larval habitat in Reach 7.  FP 9 would 
involve removal of trees in the floodplain in 
Reach 7, which would disrupt foraging and 
resting habitat for adults of the species, but 
the impacted area would be very limited. 

No in Reach 5.  This combination would 
affect only a relatively limited portion (~ 6%) 
of the overall Priority Habitat between the 
Confluence and Woods Pond.  The removal 
of larvae and associated habitat would only 
occur in 21 acres of Reach 5A.  Bank 
stabilization, floodplain remediation, and 
access/staging impacts would also be limited 
in comparison to the overall size of the 
Priority Habitat and adults would still have 
sufficient numbers of trees for foraging and 
resting.    
 
No in Reach 7.  The floodplain impacts would 
be to a very small portion (< 1%) of the 
overall Priority Habitat area, and the limited 
vegetative clearing would still leave sufficient 
forested areas for adult zebra clubtails. 
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Table T-9. Assessment of Take of Zebra Clubtail Under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2  No take under the footprint that uses only 
Woods Pond for CDF, since that footprint 
would not affect zebra clubtail habitat.   
Yes under any footprint that involves a 
backwater, since construction of CDF(s) in 
backwater areas would disrupt any adults 
that may be using the backwater area.  This 
take would include harassment and 
disruption of development and feeding, or 
even direct mortality. 

No.  Even if a take would occur, the 
maximum impact (25 acres in BWL_07) 
would be to less than 3% of the total Priority 
Habitat for zebra clubtail in the PSA.  These 
impacts to backwater habitat would not 
impact the larvae and would involve only 
limited tree removal.  There would be 
sufficient habitat remaining for the adult 
clubtails. 

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

Possibly.  Construction and operation of 
treatment facility and access road areas 
would involve removal of shrubs and 
alteration of the open meadow habitat at the 
property identified for TD 4 and TD 5, which 
may be used by adult clubtails for roosting or 
foraging.  If these areas are used by adults, 
implementation of TD 4 or TD would cause a 
take of adults through harassment and 
disruption of roosting and/or feeding, or even 
direct mortality.   

No.  Even if a take occurred, the impacted 
Priority Habitat area is <1% of the overall 
Priority Habitat for the species, and any 
effects would be confined to adults in a small 
area. 
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U. Black Maple (Acer nigrum) MESA Assessment  

U-1. Summary of Species Life Cycle and Habitat Requirements 

Black maple (Acer nigrum) is a deciduous tree species able to reach heights of 130 ft.  Black maple is a 
Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 2008). The 
trunk is straight with a dark, furrowed bark.  The leaves are dark green with 3 to occasionally 5 lobes, a 
pubescent undersurface, and drooping leaf margins.  The winged fruits or samara are similar to those of the 
sugar maple (Acer saccharum), a closely related species.  The flowering period for this plant is from late May 
to early June.  Preferred habitats of black maple are rich, moist woodlands on non-acidic, alluvial soils or in 
floodplain forests.  The winged seeds are distributed by wind, flowing waters and by wildlife.  Germination 
occurs when suitable non-acidic soil conditions are present at the locations where the dispersed seeds are 
carried.  According to NHESP occurrence records, records for this species occur in Berkshire, Franklin, and 
Hampshire Counties in western Massachusetts.  

U-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 database information received from NHESP, Priority Habitat of black maple occurs in a 
section of Reach 5A on the east side of the Housatonic River and the Holmes Road Bridge, as shown in 
Figure U-1.  This area of Priority Habitat of black maple totals 58 acres, all of which occurs within the PSA.  
The areal extent of the mapped Priority Habitat consists of riverbank, transitional floodplain forest, red maple 
swamp, shrub swamp, backwaters, and upland forest habitats.  (The Housatonic River channel is not within 
the mapped Priority Habitat, consistent with the fact that river channels and open water are not considered 
suitable habitat for the black maple.)  Woodlot Alternatives also observed a black maple during field surveys 
in Reach 5A; that maple was in Massachusetts Audubon’s Canoe Meadows property, located in transitional 
floodplain forest habitat adjacent to the Housatonic River (Woodlot, 2002).  There is no black maple Priority 
Habitat mapped within the remainder of Reach 5 or in Reaches 6, 7 and 8.    

Based upon review of the Priority Habitat mapping for the black maple and the characteristics of this species, 
the local population of the black maple is considered to consist of the plants (and seeds or other propagules) 
of this species present in all of the mapped Priority Habitat identified within Reach 5.  Since much of the 
mapped habitat offers suitable habitat for this species, it is assumed for the purposes of this assessment that 
black maple and/or its seed bank are distributed throughout the Priority Habitat.  

U-3. Impacts of Remedial Alternatives on Black Maple Habitat 

U-3-1. Impacts to Black Maple Habitat from Individual Sediment and Floodplain Alternatives 

Table U-1 summarizes the areal extent of work within black maple Priority Habitat for all the remedial 
alternatives.  SED 1 involves no construction activities and SED 2 is limited to monitored natural recovery 
(MNR) only.  Impacts to black maple Priority Habitat would occur under all other sediment alternatives and 
range from less than one acre of Priority Habitat under SED 10 to approximately 5 acres under SED 8.  In 
addition, SED 3 through SED 9 would involve approximately 4,400 linear feet of riverbank 
stabilization/remediation in mapped Priority Habitat, and SED 10 would involve approximately 800 feet of 
riverbank stabilization/remediation in such habitat.  Although in-stream work associated with the sediment 
alternatives would occur outside the Priority Habitat of the back maple and is unlikely to impact this species 
(which does not grow in open water), sediment-related work along the edges of the backwaters would affect 
black maple habitat.  Riverbank stabilization/remediation in Priority Habitat in Reach 5A under SED 3 through 
SED 10, as well as access road/staging area construction in this species’ floodplain habitat to support those 
alternatives, would result in direct mortality of any trees that need to be removed or whose roots are 
damaged, and would also alter the habitat of this species and reduce its seed bank. 
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FP 1 would involve no action.  FP 2 through FP 9 would affect the Priority Habitat of the black maple, with 
impacts ranging from less than 1 acre under FP 5 to approximately 10 acres under FP 7.  The majority of 
these impacts would occur within transitional floodplain forest habitats which provide suitable habitat for this 
species.  All floodplain remedial activities would kill any living specimens within the impacted areas, and 
would also remove or destroy any seed bank within in the soil in those areas.  Backfilling with non-indigenous 
soil is not expected to carry the fruit of black maple and thus would not contribute to the re-growth of this 
species.  Moreover, the disturbed areas would susceptible to colonization by invasive species, which are 
likely to have a competitive advantage over black maple seedlings following disturbances. 

Table U-1. Impacts to Black Maple Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 0.5 -- -- -- 0.5 2.0 -- -- -- 2.0 2.5 4% 

SED 4 2.7 -- -- -- 2.7 2.0 -- -- -- 2.0 4.7 8% 

SED 5 2.7 -- -- -- 2.7 2.0 -- -- -- 2.0 4.7 8% 

SED 6 2.6 -- -- -- 2.6 2.0 -- -- -- 2.0 4.6 8% 

SED 7 2.6 -- -- -- 2.6 2.0 -- -- -- 2.0 4.6 8% 

SED 8 2.9 -- -- -- 2.9 2.0 -- -- -- 2.0 4.9 8% 

SED 9 2.7 -- -- -- 2.7 0.5 -- -- -- 0.5 3.2 6% 

SED 10 0.2 -- -- -- 0.2 0.1 -- -- -- 0.1 0.3 <1% 

Floodplain Alternatives 
FP 1 No Action 0 0% 

FP 2 3.9 -- -- -- 3.9 1.0 -- -- -- 1.0 4.9 8% 

FP 3 3.9 -- -- -- 3.9 1.0 -- -- -- 1.0 5.0 9% 

FP 4 5.8 -- -- -- 5.8 1.1 -- -- -- 1.1 6.8 12% 

FP 5 0.5 -- -- -- 0.5 0.2 -- -- -- 0.2 0.8 1% 

FP 6 6.0 -- -- -- 6.0 1.1 -- -- -- 1.1 7.1 12% 

FP 7 9.5 -- -- -- 9.5 1.0 -- -- -- 1.0 10.4 18% 

FP 8 5.9 -- -- -- 5.9 1.1 -- -- -- 1.1 7.0 12% 

FP 9 3.9 -- -- -- 3.9 1.0 -- -- -- 1.0 4.8 8% 

1. In addition to the impacts shown above, SED 3 through SED 9 would also each require 4,406 linear 
feet of riverbank stabilization/remediation within black maple Priority Habitat and SED 10 would 
require 799 linear feet of riverbank stabilization/remediation within black maple Priority Habitat.   

 
 

U-3-2. Impacts to Black Maple Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the black maple.  Those impacts are shown in Table U-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the black maple would vary among these combinations, ranging from approximately 5 acres 
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(9% of the Priority Habitat) under SED 10/FP 9 to approximately 13 acres (23% of the Priority Habitat) under 
SED 8/FP 7. However, given that activities within aquatic riverine habitat would not directly affect the black 
maple’s preferred habitat, the principal impacts would result from floodplain soil removal and access 
road/staging area construction in the floodplain.  These floodplain activities would affect approximately 5 to 11 
acres of suitable floodplain habitat within the Priority Habitat, impacting 17% to 41% of the transitional 
floodplain forest (which is preferred habitat for this species) within the Priority Habitat (as detailed further in 
Section U.4).  In addition, the approximately 4,400 lf of riverbank stabilization/remediation in black maple 
Priority Habitat under all of the combinations of alternatives except SED 10/FP 9 would also impact suitable 
black maple habitat.  SED 10/FP 9 would involve only approximately 800 lf of riverbank 
stabilization/remediation within Priority Habitat.  

Table U-2. Impacts to Black Maple Habitat from Combinations of Sediment and Floodplain 
Alternatives  

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 4.5 -- -- -- 1.8 6.3 11% 

SED 5/FP 4 8.5 -- -- -- 1.5 10.0 17% 

SED 6/FP 4 8.4 -- -- -- 1.5 9.9 17% 

SED 8/FP 7 12.3 -- -- -- 0.8 13.1 23% 

SED 9/FP 8 8.6 -- -- -- 1.6 10.2 18% 

SED 10/FP 9 4.1 -- -- -- 1.1 5.2 9% 

* Includes 58-acre Priority Habitat between the Confluence and Woods Pond 
Dam.   

Note:  In addition to the impacts shown above, all combinations except SED 
10/FP 9 would require 4,406 linear feet of riverbank stabilization/remediation 
within black maple Priority Habitat.  SED 10/FP 9 would require 799 linear feet of 
riverbank stabilization/remediation within black maple Priority Habitat.   

 

U-3-3.  Impacts to Black Maple Habitat from Treatment/Disposition Alternatives 

There would be no impacts to black maple Priority Habitat from any of the treatment/disposition alternatives 
since no facilities would be built and no work would be conducted within the mapped habitat for this species. 

U-4. Assessment of Take of Black Maple 

The attached tables – Table U-3 for the sediment alternatives, Table U-4 for the floodplain alternatives, and 
Table U-5 for the selected combinations of sediment and floodplain alternatives – identify, for each alternative 
(or combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be 
likely to impact a significant portion of the local population of this species. 

As shown in Table U-3, SED 3 through SED 9 would impact the entire length of riverbank (4400 lf) along the 
eastern boundary of the mapped Priority Habitat, up to 3 acres of backwater habitat, and a portion of 
floodplain (2 acres for SED 3 through SED 8 and 0.5 acre for SED 9) within mapped Priority Habitat due to 
access road/staging area construction. These impacts would result in a take of black maple by causing direct 
mortality to any black maple present in the affected areas and removal or destruction of seed bank.  It is 
unlikely (but possible) that SED 10 would cause a take of this species as this alternative would impact less 
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than 1% of the mapped Priority Habitat (only 0.2 acre of backwaters and 0.1 acre of floodplain) and riverbank 
stabilization/remediation would impact alter only approximately 800 linear feet of bank.  

It is unlikely that SED 3 through SED 9 would impact a significant portion of the local population.  While those 
alternatives would impact the full length of riverbank within Priority Habitat, they would affect only relatively 
small portions of this species’ primary woodland and forested floodplain habitats, amounting to only 3 to 4% of 
the mapped Priority Habitat.  With a large, long-lived tree species such as the black maple, damage or 
mortality to a small number of mature specimens within a small population might be significant to the long-
term viability of that population.  However, assuming that the trees are distributed throughout the Priority 
Habitat, impacts on such a relatively small percentage of that habitat as would occur under SED 3 through 
SED 9 are unlikely to affect a significant portion of the population.  SED 10 would affect less than 1% of the 
Priority Habitat, and thus, even if a take occurred, would not impact a significant portion of the local black 
maple population. 

As shown in Table U-4, all floodplain removal alternatives would result in a take of black maple with the 
possible exception of FP 5.  FP 1 through FP 4 and FP 6 through FP 9 would impact approximately 5 to 10 
acres of Priority Habitat through soil removal and access road/staging area construction.  The majority of 
these impacts would occur within an area of transitional floodplain forest which is a preferred and suitable 
habitat for black maple.  These activities would directly impact any black maple tree specimens in the affected 
areas and would remove or destroy the seed bank.  FP 5 would impact less than one acre of Priority Habitat 
in the floodplain, but would likely cause a take for similar reasons.   

Based on these impacts, FP 5, which would affect only 1% of the mapped Priority Habitat of black maple 
would not impact a significant portion of the local population; FP 2, 3, and 9, which would affect 8 to 9% of 
black maple Priority Habitat and 17% of the floodplain forest within that habitat, could possibly impact a 
significant portion of the local population; and FP 4, FP 6, FP 7, and FP 8, which would affect 12 to 18% of 
the mapped Priority Habitat and 28 to 41% of the highly suitable floodplain forest within that habitat, would 
impact a significant portion of the local population. 

As shown in Table U-6, all identified combinations of sediment and floodplain removal alternatives would 
involve a take of the black maple, for reasons similar to those discussed above for their individual SED and 
FP components.  SED 3/FP 3 would impact 11% of the total Priority Habitat, including 17% of the forested 
floodplain in the Priority Habitat that is preferred habitat for the black maple, as well as 4,400 linear feet of the 
riverbank through the Priority Habitat.  As such, this combination is likely to impact a significant portion of the 
local black maple population.  The other combinations, except SED 10/FP 9, would impact 17 to 23% of the 
overall Priority Habitat and 28 to 41% of the floodplain forest within that habitat, as well as 4,400 linear feet of 
the riverbank within Priority Habitat.  Due to the sizable impacts of these combinations, particularly given the 
concentrated impacts within this species’ preferred transitional floodplain forest habitat, these combinations 
would impact a significant portion of the local population.  SED 10/FP 9 would impact 9% of the total mapped 
black maple Priority Habitat and 17% of the floodplain forest in the Priority Habitat.  This combination could 
possibly cause a significant impact to the local population. 

The feasibility of re-planting black maple saplings or seedlings in areas where they were removed is 
unknown; this species does not appear to be available commercially, and the ability to successfully grow it 
from seed does not appear to be well developed.  However, even if that were done, it would not eliminate the 
take, nor would it change the above conclusions regarding the extent of population impacts.  Numerous 
factors – including invasive species proliferation, grazing by wildlife such as white-tailed deer, disease, 
improper hydrology, changes in soil characteristics or other environmental conditions, and/or differences in 
genetic suitability of commercially available black maple saplings or seedlings (if available) – could impair the 
success of any planted stock.  As a result, replanting efforts would not reliably result in lessening the impacts 
of the remedial construction activities on the local population where a significant portion of the population 
would be affected.   
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Table U-3. Assessment of Take of Black Maple under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
SED 1 No take due to no remediation activities. NA 

SED 2 No take due to monitored natural recovery 
only. 

NA 

SED 3 
through 
SED 9 

Yes.  These alternatives would affect 
between 2 and 5 acres of Priority Habitat, 
including suitable floodplain habitat for this 
species (due to access road/staging areas 
construction).  They would also impact 
4,400 linear feet (lf) of riverbank within 
Priority Habitat.  These activities would 
cause direct mortality of any black maple 
specimens within the affected areas plus 
removal of seed bank. 

Unlikely. Although access road/staging 
area construction would occur within this 
species’ preferred floodplain forest habitat, 
impacts to that preferred habitat would 
amount to only 3 to 4% of the total Priority 
Habitat, along with the additional 4,400 lf 
riverbank stabilization/remediation.  
Assuming that black maples are distributed 
throughout the Priority Habitat, this level of 
impact is unlikely to affect a significant 
portion of the local black maple population. 

SED 10 Unlikely.  This alternative would impact 
only 0.3 acre of mapped Priority Habitat 
(less than 1%), and riverbank impacts 
would be considerably reduced (only 
800 lf).  

No.  This alternative would alter less than 
1% of the total Priority Habitat.   
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Table U-4. Assessment of Take of Black Maple under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
FP 1 No take due to no remediation work. NA 

FP 2, FP 3,  
and FP 9 

Yes.  These alternatives would involve soil 
removal or access road/staging area 
construction within 5 acres of the mapped 
Priority Habitat, primarily within transitional 
floodplain forest highly suitable to support 
this species.  These activities would 
directly impact any black maple specimens 
present in the affected areas and remove 
or destroy the seed bank of this species.  

Possibly.  These alternatives would impact 
8-9% of the black maple Priority Habitat 
and 17% of the transitional floodplain 
forest within that mapped Priority Habitat.  
It is possible that this could result in an 
impact to a significant portion of the local 
population.  

FP 4, FP 6, 
FP 7, and 

FP 8  

Yes.  These alternatives would involve soil 
removal or access road/staging area 
construction within 7 to 10 acres of the 
mapped Priority Habitat, primarily within 
transitional floodplain forest highly suitable 
to support this species.  These activities 
would directly impact any black maple 
specimens present in the affected areas 
and remove or destroy the seed bank of 
this species.  

Yes.  These alternatives would impact 12% 
to 18% of the total Priority Habitat and 28% 
to 41% of the transitional floodplain forest 
within that mapped Priority Habitat, which 
is preferred habitat for this species  This 
level of activity would impact a significant 
portion of the local population. 

FP 5 Likely.  Work would occur within less than 
one acre of the black maple Priority 
Habitat; however, this could still remove 
the seed bank and directly impact any 
plants within the footprint of the work.  

No. This alternative would affect only 1% 
of the Priority Habitat.  
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Table U-5. Assessment of Take of Black Maple under Combination of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 
SED 3/FP 3 Yes.  This combination would impact 

approximately 6 acres of Priority Habitat, 
with floodplain impacts primarily within 
transitional floodplain forest, which is 
preferred habitat for this species.  
Riverbank stabilization along 4,400 linear 
feet (lf) of bank that provides habitat for 
black maple would add to these impacts.  
Remedial construction work in these 
areas would directly impact any black 
maple specimens present in the affected 
areas and remove or destroy the seed 
bank of this species.     

Likely.  This combination would affect 
11% of the total Priority Habitat and 17% 
of the transitional floodplain forest within 
that mapped Priority Habitat (which 
constitutes preferred habitat for this 
species), as well as 4,400 lf of riverbank 
habitat.  This would likely impact a 
significant portion of the local population. 

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

 

Yes.  These combinations would impact 
approximately 10 to 13 acres of Priority 
Habitat, with floodplain impacts primarily 
within transitional floodplain forest which 
is preferred habitat for this species.  
Riverbank stabilization along 4,400 lf of 
bank that provides habitat for black maple 
would add to these impacts.  Remedial 
construction work in these areas would 
directly impact any black maple 
specimens present in the affected areas 
and remove or destroy the seed bank of 
this species.     

Yes.  These combinations would affect 17 
to 23% of the total Priority Habitat and 28 
to 41% of the transitional floodplain forest 
within that mapped Priority Habitat (which 
constitutes preferred habitat for this 
species), as well as 4,400 lf of riverbank 
habitat.  These impacts would be 
widespread and would impact a 
significant portion of the local population. 

SED 10/FP 9 Yes.  This combination would impact 
approximately 5 acres of Priority Habitat, 
with floodplain impacts primarily within 
transitional floodplain forest which is 
preferred habitat for this species.  
Riverbank stabilization along 800 lf of 
bank that provides habitat for black maple 
would add to these impacts, although 
causing substantially less effect on that 
habitat than the other combinations of 
alternatives.  Remedial construction work 
in these areas would directly impact any 
black maple specimens present in the 
affected areas and remove or destroy the 
seed bank of this species. 

Possibly.  This combination would affect 
9% of the total Priority Habitat and 17% of 
the transitional floodplain forest within 
that mapped Priority Habitat (which 
constitutes preferred habitat for this 
species), as well as 800 lf of riverbank 
habitat.  This could impact a significant 
portion of the local population.    
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V. Bristly Buttercup (Ranunculus pensylvanicus)  
MESA Assessment 

V-1. Summary of Species Life Cycle and Habitat Requirements 

Bristly buttercup (Ranunculus pensylvanicus) is an annual or short-lived perennial member of the buttercup 
family (Ranunculaceae).  Bristly buttercup is a Species of Special Concern under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  Plants develop from a fibrous root system.  Stiff, bristly, 
spreading hairs cover the tall stems (1 to 2.25 ft) and give the stems a distinctive pubescence.  The small (0.6 
to 0.8 cm wide), pale yellow flowers are composed of 5 egg-shaped petals which become whitish with age.  
Leaves  are alternate, toothed, and deeply lobed.  The achenes (small dry fruits) are arranged in short 
cylindrical heads.   

The bristly buttercup is not typically capable of spreading via root expansion, but is able to colonize a variety 
of habitats via seed dispersal by water and wildlife.  Suitable habitats for colonization include marshes, bogs, 
moist clearings, wet woods, stream banks, and ditches under open to filtered sunlight.   Bristly buttercup 
frequently inhabits disturbed river banks and managed wetland communities in utility corridors.  
Massachusetts populations have been documented in emergent marshes, vernal pools, seasonally flooded 
riverbanks, wet swales, shrub swamps, and openings in floodplain forests on alluvial soils.  Bristly buttercup 
populations are currently known to occur in Berkshire, Franklin, Hampden, Hampshire, and Worcester 
Counties.   

V-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the bristly buttercup occurs in two 
locations in Reach 5, as illustrated in Figure V-1 at the end of this section.  The first area is approximately 29 
acres in size and is confined to the central portion of Reach 5A to the west of the Housatonic River.  This area 
contains riverbank and a diversity of floodplain habitats conducive to the growth of the bristly buttercup, 
including floodplain forests, wet meadows, shallow emergent marshes, and shrub swamps.  The second 
location consists of two small areas (each less than 0.5 acre in size) of mapped Priority Habitat located 
outside of the river channel along the east and west banks of the Housatonic River in the lower portion of 
Reach 5C.   This second area contains riverbank and shallow backwater habitat, as well as surrounding shrub 
swamp and transitional floodplain forest habitat.  There is no bristly buttercup Priority Habitat mapped in 
Reaches 6, 7 or 8.   

Based on the current Priority Habitat mapping and the characteristics of the bristly buttercup, the local 
population of the bristly buttercup is considered to consist of the plants (and seeds or other propagules) of this 
species present in all of the mapped Priority Habitat in the above-described locations within Reach 5.  
Although these two occurrences are at different ends of Reach 5, roughly seven miles apart, seed dispersal 
over this distance is possible via river water, given the lack of significant constrictions or disruptions in river 
flow over this stretch of the Housatonic.  These two areas of Priority Habitat together total approximately 30 
acres in size.   

NHESP indicated in its May  2009 comments that ”four distinct occurrences” of this species are present in 
“the entire ROR,” and that “there are other populations outside of the ROR but within the Housatonic River 
Basin.”  However, the 2010 Priority Habitat mapping provided by NHESP includes, as described above, only 
two locations mapped within Reach 5 of the Housatonic and none mapped in Reaches 6, 7, or 8.  Based on 
review of NHESP’s most recent available mapping, there does not appear to be any other local population or 
subpopulation of bristly buttercup within the Rest of River between the Confluence and Rising Pond Dam.  If 
there are other occurrences of bristly buttercup below the Rising Pond Dam, they would be even farther away 
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from the populations in Reach 5, and seeds would not likely be transported by flowing water from Reach 5 to 
such distant locations downstream given the numerous constrictions or disruptions in river flow.  

Because, as described above, the bristly buttercup is able to grow successfully in many different wetland and 
floodplain habitats, it could potentially be found within any of the habitat types which have been mapped by 
NHESP (other than any strictly aquatic habitat in Reach 5A), and most of the mapped Priority Habitat is 
suitable for this species. In addition, due to the annual nature of this species, plants may not always occur in 
the same areas from year to year.  Accordingly, it is assumed that this species is broadly distributed 
throughout the mapped Priority Habitat. 

V-3. Impacts of Remedial Alternatives on Bristly Buttercup Habitat 

V-3-1.  Impacts to Bristly Buttercup Habitat from Individual Sediment and Floodplain Alternatives  

Table V-1 summarizes the areal extent of work within bristly buttercup Priority Habitat for all identified 
individual remediation alternatives.  SED 1 involves no construction activities and SED 2 is limited to 
monitored natural recovery (MNR).  SED 3 through SED 9 would each impact almost 1 acre of Priority Habitat 
in Reaches 5A and 5C for remediation, and SED 3 through SED 8 would impact an additional 1.6 acres for 
access road/staging area construction in Reach 5A.  SED 10 would have a lesser impact (0.2 acre), in 
Reach 5A only.  In addition, SED 3 through SED 9 would involve approximately 4,100 linear feet of riverbank 
stabilization/remediation within Priority Habitat in Reach 5A, and SED 10 would involve approximately 900 
linear feet of riverbank stabilization/remediation within such habitat.  

Given the assumed broad distribution of bristly buttercup throughout the Priority Habitat, these activities 
(excluding any limited activities in purely aquatic habitat in Reach 5A) would adversely affect the plants and 
seed bank in these areas.  For example, the riverbanks provide suitable conditions for the growth of this 
species, particularly in streamside seep areas that are partially open to sunlight.  Riverbank 
stabilization/remediation within Priority Habitat would either remove or cover any bristly buttercup plants or 
seeds, resulting in direct mortality or prevention of seed germination.  Alteration of backwater areas, such as 
those present in mapped bristly buttercup habitat in Reach 5C, which are shallow enough to establish 
emergent vegetation or drain sufficiently during low water periods to expose mudflat habitat, are also suitable 
for the growth of this species and would be impacted under SED 3 through SED 9.  Under SED 3 through 
SED 8, the access roads and staging areas would be located in suitable habitat for this species.  As the bristly 
buttercup is principally an annual species, or short-lived perennial, the species may not occur in the same 
place from year to year, so that even if adjustment of access road and staging area locations for these 
alternatives within the Priority Habitat were feasible, the construction of access roads and staging areas could 
impact locations where bristly buttercups are growing or could be growing. 

FP 1 involves no construction-related activity. Vegetation removal and soil excavation in all other floodplain 
alternatives, together with access road/staging area construction, would cause varying levels of impact in 
bristly buttercup mapped habitat, ranging from less than 1 acre under FP 2 and FP 9 to 21 acres under FP 7.  
FP 5 through FP 8 would impact Priority Habitat in Reach 5A and Reach 5C; the other floodplain alternatives 
would impact the mapped habitat only in Reach 5A.  Floodplain impacts would occur in emergent marshes, 
wet meadows, shrub swamps, red maple swamps, and transitional floodplain forest habitats, all of which are 
suitable for bristly buttercup, and would cause direct mortality to any bristly buttercup plants within the work 
area, as well as remove or destroy any available seed bank within the soil.  Any imported soil would not 
contain viable seed of this plant species.  Moreover, areas disturbed by these activities are highly vulnerable 
to colonization by invasive plants, which are likely to out-compete the bristly buttercup. 
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Table V-1. Impacts to Bristly Buttercup Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 

SED 4 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 

SED 5 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 

SED 6 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 

SED 7 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 

SED 8 0.3 -- 0.6 -- 0.9 1.6 -- -- -- 1.6 2.5 8% 

SED 9 0.3 -- 0.6 -- 0.9 -- -- -- -- 0.0 0.9 3% 

SED 10 0.2 -- -- -- 0.2 0.0 -- -- -- 0.0 0.2 <1% 

Floodplain Alternatives 
FP 1 No Action 0 0% 

FP 2 0.5 -- -- -- 0.5 0.2 -- -- -- 0.2 0.8 3% 

FP 3 2.2 -- -- -- 2.2 0.9 -- -- -- 0.9 3.1 10% 

FP 4 6.0 -- -- -- 6.0 0.9 -- -- -- 0.9 6.9 23% 

FP 5 3.9 -- 0.1 -- 4.0 0.7 -- 0.0 -- 0.7 4.7 16% 

FP 6 13.4 -- 0.2 -- 13.6 0.3 -- 0.0 -- 0.3 13.9 46% 

FP 7 20.2 -- 0.2 -- 20.4 0.4 -- 0.0 -- 0.4 20.8 69% 

FP 8 6.8 -- 0.1 -- 6.8 0.9 -- -- -- 0.9 7.7 26% 

FP 9 0.5 -- -- -- 0.5 0.4 -- -- -- 0.4 0.9 3% 

1.   In addition to the impacts shown in this table, SED 3 through SED 9 would each require 4,141 linear feet of 
riverbank stabilization/remediation within bristly buttercup Priority Habitat and SED 10 would require 880 linear 
feet of riverbank stabilization/remediation within bristly buttercup Priority Habitat.   

V-3-2.  Impacts to Bristly Buttercup Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the bristly buttercup.  Those impacts are shown in Table V-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the bristly buttercup would vary widely among these combinations, ranging from 
approximately 1 acre (4% of the Priority Habitat) under SED 10/FP 9 to approximately 21 acres (71% of the 
Priority Habitat) under SED 8/FP 7.  In addition, all of these alternative combinations except for SED 10/FP 9 
would require approximately 4,100 linear feet of riverbank stabilization/remediation within bristly buttercup 
Priority Habitat; SED 10/FP 9 would require approximately 900 linear feet of riverbank 
stabilization/remediation within bristly buttercup Priority Habitat.  These combinations would cause direct 
mortality to any bristly buttercup plants growing in the work areas and a reduction in the seed bank of this 
species within the PSA.   
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Table V-2. Impacts to Bristly Buttercup Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combinations 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 

SED 3/FP 3 2.5 -- 0.6 -- 2.1 5.2 17% 

SED 5/FP 4 6.4 -- 0.6 -- 1.7 8.7 29% 

SED 6/FP 4 6.4 -- 0.6 -- 1.7 8.7 29% 

SED 8/FP 7 20.5 -- 0.7 -- 0.2 21.4 71% 

SED 9/FP 8 7.1 -- 0.6 -- 0.9 8.6 28% 

SED 10/FP 9 0.7 -- -- -- 0.4 1.1 4% 
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 would 
require 4,141 linear feet of riverbank stabilization/remediation within bristly buttercup 
Priority Habitat.  SED 10/FP 9 would require 880 linear feet of riverbank 
stabilization/remediation within bristly buttercup Priority Habitat. 

 

V-3-3.  Impacts to Bristly Buttercup Habitat from Treatment/Disposition Alternatives  

There would be no impacts to bristly buttercup Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped habitat for 
this species. 

V-4. Assessment of Take of Bristly Buttercup  

The attached tables – Table V-3 for the sediment alternatives, Table V-4 for the floodplain alternatives, and 
Table V-5 for the selected combinations of sediment/floodplain alternatives – identify for each alternative (or 
combination): (a) whether a take would occur and the type of take; and (b) whether any take would be likely to 
impact a significant portion of the local population of this species. 

As shown in Table V-3, all sediment alternatives except for SED 1 and SED 2 would result in a take of the 
bristly buttercup.  SED 3 through SED 9 would involve riverbank stabilization/remediation that would impact 
approximately 4,100 linear feet of riverbank within the mapped Priority Habitat in Reach 5A, killing any bristly 
buttercup plants present in the work area and removing or rendering unviable any seed bank present in the 
area.  SED 3 through SED 9 would also impact shallow backwater in mapped habitat in Reach 5C, and 
SED 3 through SED 8 would impact mapped floodplain habitat in Reach 5A for access roads and staging 
areas.  The activities in these areas would likewise result in a take by causing direct mortality to plants in the 
affected areas and removal or destruction of seeds.  SED 10 impacts would be limited to the 
stabilization/remediation of approximately 900 linear feet of riverbank within the mapped Priority Habitat in 
Reach 5A; however, these banks are suitable habitat for this species and therefore a take would still occur via 
the loss of plants or seed bank for this species.   

Given the extent of their effects on suitable bristly buttercup habitat, it is possible that SED 3 through SED 8 
would impact a significant portion of the bristly buttercup local population.  Overall, these alternatives would 
impact 8% of the total Priority Habitat in Reach 5, along with a substantial length of riverbank in Reach 5A.  In 
Reach 5C, these sediment alternatives would impact approximately 60% of the mapped bristly buttercup 
habitat, including most (0.6 of 0.7 acre) of the shallow backwater habitat on the northeastern side of the 
Housatonic River.  SED 9 would have similar riverbank and backwater impacts in the bristly buttercup Priority 
Habitat as SED 3 through SED 8, but would not alter any of the floodplain for access roads and staging areas 
and would affect only 3% of the overall mapped Priority Habitat.   Therefore, this alternative would not impact 
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a significant portion of the local population.  SED 10 would not impact a significant portion of the local 
population, as only about 900 linear feet of bank would be stabilized within the Priority Habitat, and less than 
1% of the total Priority Habitat would be impacted. 

As shown in Table V-4, all of the individual floodplain alternatives except FP 1 would result in a take of the 
bristly buttercup by causing direct mortality of any bristly buttercup specimens present in the affected areas 
and removal or destruction of seed bank in those areas, affecting areas of mapped Priority Habitat ranging 
from approximately 1 acre under FP 2 and FP 9 to approximately 21 acres under FP 7.   

FP 2 and FP 9 would have relatively minor impacts, affecting approximately 3% of the total mapped Priority 
Habitat, and therefore would not impact a significant portion of the local population.  FP 3 and FP 5, which 
would impact approximately 10% and 16% of the total Priority Habitat, respectively, could potentially impact a 
significant portion of the local population, as most of the altered areas are suitable to support the bristly 
buttercup.  The remaining floodplain alternatives would have substantial effects on mapped Priority Habitat 
(ranging from approximately 23% of the total Priority Habitat for FP 4 to approximately 69% for FP 8), and 
accordingly these alternatives would impact a significant portion of the local bristly buttercup population   

As shown in Table V-5, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1, which involves no construction activity) would result in a take of the bristly buttercup, for 
reasons similar to those discussed above for the individual sediment and floodplain alternatives.  Among the 
combined alternatives, SED 10/FP 9, which would alter only 4% of the total mapped habitat and would have 
substantially reduced riverbank impacts (approximately 900 linear feet) would not impact a significant portion 
of the local bristly buttercup population.  The remaining combinations of sediment and floodplain alternatives 
would alter between 17% and 71% of the mapped bristly buttercup habitat and an extensive length 
(approximately 4,100 linear feet) of riverbank within Priority Habitat.  In addition, under these combinations, 
most of the Reach 5C Priority Habitat area would be remediated.  These effects would be sufficient to impact 
a significant portion of the local bristly buttercup population.  

Efforts to reseed or replant areas where bristly buttercup plants were removed would not eliminate the takes.  
Nor would they change the above conclusions regarding the extent of population impacts.  To begin with, the 
annual nature of this plant would in itself make any restoration or monitoring of this species difficult.  
Moreover, numerous factors – including invasive species proliferation, improper hydrology, changes in soil 
characteristics or other environmental conditions, and/or differences in genetic suitability of commercially 
available bristly buttercup seed or plants – could impair the success of any plantings.  As a result, any 
reseeding or replanting efforts would not result in lessening the impacts of the remedial construction activities 
on the local population where a significant portion of that population would be affected.  
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Table V-3. Assessment of Take of Bristly Buttercup under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take due to monitored natural recovery 
only.  

NA 

SED 3 
through 
SED 8 

Yes.  The stabilization/remediation of 
approximately 4,100 linear feet (lf) of 
riverbank within Priority Habitat in 
Reach 5A, along with the approximately 
1.6 acres of impact to floodplain habitats 
due to access road/staging area 
construction in Reach 5A and impacts to 
most (0.6 out of 0.7 acre) of the shallow 
backwater in Reach 5C, would cause a 
take of this species through direct mortality 
to plants in affected areas and removal or 
destruction of seed bank of this species.   

Possibly.  Although these alternatives 
would impact only 8% of the total Priority 
Habitat, they would include an extensive 
length of riverbank stabilization/ 
remediation (~ 4,100 lf) in Priority Habitat 
in Reach 5A and would impact most of the 
mapped habitat in Reach 5C, making it 
possible that these activities would impact 
a significant portion of the local population. 
 
 

SED 9 Yes.  The stabilization/remediation of 
approximately 4,100 lf of riverbank within 
Priority Habitat in Reach 5A, as well as the 
impacts to most of the shallow backwater 
in Reach 5C, would result in a take of this 
species through direct mortality to plants in 
affected areas and reduction of seed bank 
of this species.   

No.  Although SED 9 would affect ~ 4,100 
lf of riverbank in Priority Habitat in Reach 
5A and the backwater in Reach 5C, it 
would not impact floodplain habitat in 
Reach 5A for access road/staging area 
construction, and would affect only 3% of 
the total Priority Habitat.  

SED 10 Yes.  Although this alternative would have 
limited impacts on Priority Habitat, 
consisting primarily of approximately 900 lf 
of riverbank remediation in Reach 5A, that 
habitat is still suitable for the bristly 
buttercup; and hence this alternative could 
result in direct mortality or a reduction of 
seed bank of this species.  

No.  SED 10 would impact less than 1% of 
the total Priority Habitat and would require 
stabilization of only about 900 lf of 
riverbank within the Priority Habitat.    
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Table V-4. Assessment of Take of Bristly Buttercup under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 and 
FP 9 

Yes.  Take would occur due to soil 
removal and access road/staging area 
construction in approximately 1 acre of 
suitable bristly buttercup habitat.  These 
activities would cause direct mortality of 
plants in the impacted area and would also 
remove or destroy seeds of this species. 

No.  These alternatives would impact only 
3% of the total Priority Habitat for this 
species.  

FP 3 and 
FP 5 

Yes.  Take would occur due to soil 
removal and access road/staging area 
construction in approximately 3 to 5 acres 
of mapped bristly buttercup habitat.  These 
activities would cause direct mortality of 
plants in the impacted area and would also 
remove or destroy seeds of this species. 

Possibly.  These alternatives would impact 
approximately 10% and 16% of the total 
Priority Habitat for this species, 
respectively, all of which appears suitable 
for bristly buttercup.  
 

FP 4,FP 6, 
FP 7, and 

FP 8 

Yes.  Take would occur due to soil 
removal and access road/staging area 
construction in approximately 7 to 21 acres 
of mapped bristly buttercup habitat.  These 
activities would cause direct mortality of 
plants in the impacted area and would also 
remove or destroy seeds of this species. 

Yes.  These alternatives would impact 
between 23% and 69% of the Priority 
Habitat for this species, all of which 
appears suitable for bristly buttercup.  
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Table V-5. Assessment of Take of Bristly Buttercup under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? Impact on Significant Portion of Local 

Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

 

Yes.  These alternative combinations 
would impact approximately 5 to 21 
acres of backwater, floodplain, and 
wetland habitats and approximately 
4,100 lf of riverbank habitat, most of 
which constitute suitable habitat for this 
species.  The work in these areas would 
result in a take by causing direct 
mortality to plants in affected areas and 
removal or destruction of seed bank in 
those areas.    

Yes.  These alternative combinations 
would impact between 17% and 71% of 
the total Priority Habitat, including almost 
the entire mapped habitat in Reach 5C.  In 
addition the combinations would require 
stabilization/remediation of 4,100 lf of 
suitable riverbank habitat.  These impacts 
would be sufficient to affect a significant 
portion of the local population.  

SED 10/FP 9 Yes. This alternative combination would 
impact 0.7 acre of suitable floodplain 
habitat and approximately 900 lf of 
riverbank.  Although these impacts are 
limited, the work in these areas would 
result in a take by causing direct 
mortality to plants in affected areas and 
removal or destruction of seed bank in 
those areas.    

No.  This combination would affect only 
4% of the total mapped habitat and would 
have substantially reduced riverbank 
impacts (900 lf).  Moreover, under this 
combination, no impacts would occur 
within the Reach 5C Priority Habitat for 
this species. 
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W. Bur Oak (Quercus macrocarpa) MESA Assessment 

W-1. Summary of Species Life Cycle and Habitat Requirements 

Bur oak, or mossy-cup oak (Quercus macrocarpa), is a tree that is a member of the beech family (Fagaceae).  
It is a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) (NHESP 
2008).  Mature trees reach heights of up to 160 feet (50 m).  The acorn of the bur oak is large (1 to 1.5 inches 
long) with a deep, saucer-shaped cup with a fringe-like edge.  Bur oak trees start to bear fruit at about 35 
years of age and produce heavy seed crops every 2 to 3 years.  Bur oak occurs in several habitats including 
forested fens, forested swamps, floodplain forests influenced by calcareous (alkaline or basic) seepage water, 
and in mesic to wet sites in shady areas subject to seasonal flooding.  Current records for bur oak specimens 
in Massachusetts are confined to Berkshire County except for a single occurrence in Hampshire County.   

W-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 database information received from NHESP, Priority Habitat of the bur oak occurs 
throughout Reaches 5B, 5C, and 6.  The habitat begins from the extreme downstream section of Reach 5B 
and runs throughout Reach 5C, and in Reach 6 near the north, south and east shores of Woods Pond.  The 
mapped Priority Habitat for this species in Reaches 5 and 6 is shown on Figure W-1 at the end of this section.  
The overall mapped Priority Habitat between the Confluence and Woods Pond covers a total of 454 acres, of 
which 250 acres are located within the lateral boundaries of the PSA.  The mapped Priority Habitat in 
Reaches 5 and 6 consists of mostly (>75%) floodplain forest; however, it also includes various other natural 
communities, including shallow emergent marshes, deep emergent marshes, wet meadows, and shrub 
swamps.   

Approximately 24 additional acres of mapped Priority Habitat occur in two locations within Reach 7 between 
the Willow Mill Dam and South Street in Stockbridge, Massachusetts, as shown on Figure W-2.  The first area 
is located on the southern side of the Housatonic River within floodplain forest habitat and is approximately 23 
acres in size.  The second area is less than 1 acre in size and is located to the north of the river in forested 
habitat approximately 1,000 feet outside of the Housatonic River floodplain. 

Based on the Priority Habitat mapping, the characteristics of the bur oak, distances between mapped areas, 
and ecological factors in the intervening areas, three distinct populations of bur oak have been identified and 
evaluated in this assessment.  In Reaches 5 and 6, the bur oaks (and any of its propagules) within the entire 
454 acres of Priority Habitat in Reaches 5B, 5C and 6 constitute a single local population.  Those within the 
23-acre bur oak Priority Habitat to the south of the Housatonic River in Reach 7 constitute a distinct local 
population given that this area is over 8 miles downstream from the local population in Reaches 5 and 6, and 
there are several impoundments and other cultural features (e.g., developed areas, road crossings, etc.) that 
would limit the distribution of bur oak downstream over this 8-mile distance.  The bur oaks within the Priority 
Habitat area in Reach 7 to the north of the river also constitute a separate local population given its location 
outside of the Housatonic River floodplain.   

For each of these populations, although bur oak does not utilize aquatic habitats, the distribution of bur oak 
trees in the floodplain within mapped Priority Habitat was assumed for this assessment to be uniform across 
that floodplain habitat, since there is no available information indicating a greater density of those trees in 
particular portions of that habitat and most of the mapped floodplain habitat appears suitable for the growth of 
bur oak.   
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W-3. Impacts of Remedial Alternatives on Bur Oak Habitat 

W-3-1. Impacts to Bur Oak Habitat from Individual Sediment and Floodplain Alternatives 

Table W-1 summarizes the areal extent of work within bur oak habitat for all the remedial alternatives in 
Reaches 5 and 6.  SED 1 involves no action, and SED 2 is limited to monitored natural recovery (MNR).  
SED 3 through SED 10 all involve various levels of remedial impacts through sediment removal, thin-layer 
capping, or engineered capping within riverine and backwater habitats.  SED 3 remedial activities would 
impact approximately 5 acres of mapped habitat in Reaches 5C and 6; SED 4 through SED 9 would impact 
10 to 16 acres of mapped habitat in Reaches 5 and 6.  SED 10 remedial impacts would be significantly 
reduced and would only impact approximately 1 acre of mapped Priority Habitat.  In addition, SED 3 through 
SED 9 would each involve approximately 1,300 linear feet of riverbank stabilization within Priority Habitat 
along Reach 5B.  SED 10 would not impact any riverbanks within bur oak Priority Habitat.  Though sediment 
removal and capping activities would occur throughout Priority Habitat, they are unlikely to have a direct effect 
on bur oak since the river channel and other open water areas are not considered suitable habitat for this 
species.  Riverbank remediation, as would occur within the Reach 5B portion of the Priority Habitat under 
SED 3 through SED 9, has greater potential to result in direct impacts to bur oak than the in-river remediation; 
however, these impacts would be small and would only impact approximately 1,300 linear feet of bank within 
mapped Priority Habitat.   

SED 3 through SED 10 would alter an additional 3 to 4 acres of Priority Habitat through the construction of 
access roads and staging areas.  These activities would occur within the floodplain and therefore would result 
in the greatest potential adverse impact to the habitat of the bur oak.  In addition, the construction of access 
roads and staging areas would remove or destroy any bur oak acorns present in the soil in those areas, which 
would reduce the repository of this species’ seed bank within the PSA.  Moreover, the disturbed conditions in 
these areas would facilitate the colonization of invasive plant species, which would likely out-compete bur oak 
following removal of the roads and staging areas.  

FP 1 consists of no action.  FP 2 through FP 7 would impact the bur oak population by altering suitable 
habitat throughout the floodplain, including forested swamps and floodplains.  Overall impacts within the 
floodplain would result from soil removal as well as access road/staging area construction.  FP 2 and FP 9 
would impact less than 1 acre and 3 acres of Priority Habitat, respectively.  The impacts of the other 
floodplain alternatives on this habitat would range from 9 acres for FP 3 to 50 acres for FP 7.  The 
construction activities would likely require removal of any bur oak trees in the affected areas.  In addition, 
these activities would remove or destroy any bur oak acorns present in the soil in the affected areas, reducing 
the repository of this species’ seed bank within the PSA and thereby adversely affecting the long-term viability 
of this species along the Housatonic River.  The non-indigenous soil used for backfill would not contain bur 
oak acorns, and thus would not contribute to the re-growth of this species.  Moreover, the disturbed conditions 
resulting from the remediation and supporting activities would facilitate the colonization of invasive plant 
species, and these are likely to have a competitive advantage over bur oak following remedial activities. 

None of the sediment or floodplain alternatives would have any impact on any part of the mapped Priority 
Habitats for bur oak in Reach 7. 
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Table W-1. Impacts to Bur Oak Priority Habitat by Remedial Alternative in Reaches 5 and 6 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 -- -- 1.9 2.8 4.7 -- 0.3 2.7 -- 3.0 7.7 2% 

SED 4 -- 0.1 6.6 2.8 9.5 -- 0.3 2.9 -- 3.2 12.7 3% 

SED 5 -- 0.1 6.6 2.8 9.5 -- 0.3 2.9 -- 3.2 12.7 3% 

SED 6 -- 0.1 10.1 2.8 13.0 -- 0.3 3.4 0.3 4.1 17.1 4% 

SED 7 -- 0.1 10.1 2.8 13.0 -- 0.3 3.4 0.3 4.1 17.1 4% 

SED 8 -- 0.1 13.1 2.8 16.0 -- 0.3 3.4 0.3 4.1 20.1 4% 

SED 9 -- 0.1 10.0 2.8 12.9 -- -- 3.4 0.3 3.8 16.7 4% 

SED 10 -- -- -- 1.4 1.4 -- -- 3.4 0.3 3.7 5.2 1% 

Floodplain Alternatives 
FP 1 No Action 0 0% 

FP 2 -- -- 0.3 0.1 0.5 -- -- 0.3 0.1 0.4 0.9 <1% 

FP 3 -- 0.8 4.3 0.2 5.3 -- 0.9 2.7 0.4 4.0 9.3 2% 

FP 4 -- 0.8 8.2 0.2 9.3 -- 1.1 3.3 0.4 4.8 14.1 3% 

FP 5 -- 0.5 16.4 0.5 17.3 -- 1.0 4.2 0.6 5.8 23.1 5% 

FP 6 -- 0.8 35.5 1.1 37.3 -- 1.0 5.2 0.2 6.4 43.7 10% 

FP 7 -- 0.9 41.6 1.9 44.5 -- 1.0 4.1 0.5 5.6 50.1 11% 

FP 8 -- 0.8 18.3 0.5 19.6 -- 1.1 5.0 0.3 6.4 26.0 6% 

FP 9 -- 0.8 0.6 0.2 1.5 -- 0.1 1.3 0.1 1.5 3.0 <1% 

1.   In addition to the impacts shown in this table, SED 3 through SED 9 would each require 1,307 linear feet of 
riverbank stabilization/remediation within bur oak Priority Habitat. 

 

W-3-2.  Impacts to Bur Oak Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the bur oak.  Those impacts are shown in Table W-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the bur oak would vary greatly among these combinations, ranging from approximately 8 
acres (2% of the Priority Habitat) under SED 10/FP 9 to approximately 68 acres (15% of the Priority Habitat) 
under SED 8/FP 7.  However, given that activities within aquatic riverine habitat would not directly affect the 
bur oak’s preferred habitat, the principal impacts would result from floodplain soil removal and access 
road/staging area construction in the floodplain.  These floodplain activities would affect various amounts of 
suitable floodplain habitat within the Priority Habitat – approximately 6acres under SED 10/FP 9, 12 acres 
under SED 3/FP 3, 16-17 acres under SED 5/FP 4 and SED 6/FP 4, 29 acres under SED 9/FP 8, and 53 
acres under SED 8/FP 7.  In addition, the approximately 1,300 linear feet of riverbank 
stabilization/remediation in bur oak Priority Habitat under all of the combinations of alternatives except 
SED 10/FP 9 would also impact suitable bur oak habitat. 
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Table W-2. Impacts to Bur Oak Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation 
Impacts (acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres)

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- 0.8 6.1 3.0 6.3 16.3 4% 

SED 5/FP 4 -- 0.9 14.9 3.0 6.8 25.6 6% 

SED 6/FP 4 -- 0.9 18.3 3.0 8.0 30.3 7% 

SED 8/FP 7 -- 1.0 53.8 4.7 8.4 67.9 15% 

SED 9/FP 8 -- 0.9 28.3 3.3 9.4 41.9 9% 

SED 10/FP 9 -- 0.8 0.6 1.6 4.8 7.7 2% 
 

None of the combinations of sediment and floodplain alternatives would impact mapped Priority Habitat for 
bur oak in Reach 7. 

W-3-3.  Impacts to Bur Oak Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition (TD) alternatives for removed sediment and soil on the Priority 
Habitat of bur oak have also been evaluated (except for TD 1, the off-site disposal alternative).  These 
impacts are shown in Table W-3.  For TD 2, the extent of mapped Priority Habitat within the footprint of the in-
water CDF(s) would depend on the number and configuration of the areas used for the CDF(s).  Such impacts 
would range from less than 1 acre (use of the smaller CDF area in Woods Pond) to approximately 4 acres 
(use of combination of larger Woods Pond CDF area plus backwater BWL_07).  This work would occur in 
open water habitats which are not likely to be utilized by this species. Thus, impacts to backwaters and 
Woods Pond under TD 2 are not expected to have a direct impact on bur oak.  However, there is a potential 
for this work to alter the hydrology of the surrounding habitat and therefore indirectly impact this species’ 
habitat.  The extent of the alteration from surrounding hydrologic changes cannot be defined at this time 

TD 3, TD 4 and TD 5 would have no impact on bur oak habitat, since none of the identified locations for an 
Upland Disposal Facility or for a chemical extraction or thermal desorption facility is within the mapped Priority 
Habitat for this species.  

Table W-3. Impacts to Bur Oak Habitat from Treatment/Disposition Alternatives 

Alternative Treatment/Disposition 
Location Extent of Impact (acres)  

TD 2 

BWL_ 07 2.5 (Reach 5C) 

BWL_ 09 1.7 (Reach 5C) 

Woods Pond A 0.7 (Reach 6) 

Woods Pond B 1.4 (Reach 6) 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 

Off New Lenox Road None 
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W-4.  Assessment of Take of Bur Oak 

The attached tables – Table W-4 for the sediment alternatives, Table W-5 for the floodplain alternatives, 
Table W-6 for the selected sediment/floodplain alternatives, and Table W-7 for the treatment/disposition 
alternatives – identify, for each alternative (or combination): (a) whether a take would occur and the type of 
take; and (b) whether any take would be likely to impact a significant portion of the local population of this 
species.  These tables and the discussion below relate only to the population of bur oak in Reaches 5 and 6, 
since none of the remedial alternatives would have any impact on either of the bur oak populations in 
Reach 7.  

As shown in Table W-4, SED 3 through SED 10 would result in a take of bur oak due to work in mapped 
Priority Habitat.  Overall, the impacts of these alternatives would be relatively minor (affecting 1% to 4% of the 
mapped Priority Habitat), and remedial actions associated with the removal and/or capping of river bottom 
sediments in the river channel itself would not impact bur oak individuals as the species occurs in forested 
swamp, floodplain forest, and bottomland habitats subject to spring flooding.  However, riverbank 
stabilization/remediation in Reach 5B and construction of access roads and staging areas in the floodplain 
would remove all or portions of the bur oak present in those areas and remove or destroy the acorns in the 
area, reducing the seed bank.  Under SED 3 through SED 9, riverbank stabilization/remediation would alter 
approximately 1,300 linear feet of bank and access roads and staging areas would alter an additional 3 to 4 
acres within the bur oak Priority Habitat.  SED 10 would not involve any riverbank stabilization/remediation but 
would alter approximately 4 acres of Priority Habitat through the construction of access/staging areas.  Based 
on the assumption of uniform distribution of bur oak throughout the floodplain portion of the Priority Habitat, 
these activities would cause a take of the bur oak in those areas through removal of bur oak trees and 
removal/destruction of acorns.  However, none of the sediment alternatives would have extensive enough 
effects on bur oak habitat to impact a significant portion of the local population. 

As Table W-5 shows, although FP 2 and FP 9 would impact less than 1% of the bur oak mapped Priority 
Habitat, they would result in a take through removal of any bur oak trees and/or acorns in those areas.  FP 3 
through FP 8 would also result in a take of bur oak.  Work under these alternatives would alter between 2% 
and 11% of the mapped Priority Habitat and would occur in suitable habitat for this species.  Soil excavation 
along with access road and staging area construction in these suitable bur oak habitats would result in direct 
mortalities through the removal of trees and saplings.  In addition, these activities would remove or destroy 
the acorns of the bur oak, reducing the repository of this species’ seed bank within the PSA.    

Since FP 2 and FP 9 would affect less than 1% of the bur oak Priority Habitat and FP 3, FP 4. FP 5, and FP 9 
would affect 2% to 6% of that Priority Habitat, none of those alternatives would be expected to impact a 
significant portion of the local population.  FP 6 and FP 7 would impact 10-11% of the bur oak Priority Habitat 
directly, and they are extensive enough (affecting 43-50 acres) that substantial indirect impacts may occur 
due to hydrologic changes and invasive species proliferation.  For example, the disturbed areas would be 
conducive to the colonization of invasive plant species, which are likely to have a competitive advantage over 
bur oak following remedial activities.  Due to the combination of direct impacts to 11-12% of the Priority 
Habitat with such potential indirect effects, it is possible that these alternatives could impact a significant 
portion of the local bur oak population. 

As shown in Table W-6, all of the combinations of sediment and floodplain alternatives involving removal 
would involve a take of the bur oak for similar reasons to those discussed above.  SED 10/ FP 9 would affect 
2% of the mapped Priority Habitat; and SED 3/FP 3, SED 5/FP 4, SED 6/FP 4, and SED 9/FP 8 would affect 
between 4% and 9% of the mapped Priority Habitat, plus approximately 1,300 linear feet of bank within that 
habitat for bank stabilization.  None of these combinations would impact a significant portion of the local 
population.  However, impacts under SED 8/FP 7 rise to 15% of the total Priority Habitat, most of which (53 of 
the 68 impacted acres within Priority Habitat) would occur within floodplain habitat suitable to support the bur 
oak.  The impacts under this alternative are also extensive enough for substantial indirect impacts to occur 
from hydrologic changes and invasive species proliferation that could adversely affect the long-term viability 
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of the local bur oak population.  Accordingly, this alternative combination could impact a significant portion of 
the local bur oak population.  

As shown in Table W-7, only treatment/disposition alternative TD 2 would impact mapped bur oak Priority 
Habitat.  The in-water CDF(s) that would be used under TD 2 would impact approximately 1 to 4 acres of 
Priority Habitat (depending on the location of the CDF(s).  Although the CDF(s) would be constructed in open 
water areas which are not likely to be utilized by this species, they would alter the hydrology of the 
surrounding habitat, and therefore a take might occur.  Although the extent of the alteration from surrounding 
hydrologic changes cannot be defined at this time, it would not be expected to impact a significant portion of 
the local bur oak population.  

It should be noted that the replanting of bur oak in areas where they were removed would not eliminate the 
take, nor would it change the above conclusions regarding the extent of population impacts.  Numerous 
factors – including invasive species proliferation, grazing by wildlife such as white-tailed deer, disease, 
improper hydrology, changes in soil characteristics or other environmental conditions, and differences in 
genetic suitability of commercially available plants or seeds – could impair the success of any plantings.  As a 
result, if any of the alternatives (e.g., FP 6 or FP 7) would have a significant impact on the local population, 
replanting efforts would not reliably result in lessening those impacts. 
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Table W-4. Assessment of Take of Bur Oak Under Sediment Alternatives  

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No due to no action NA 

SED 2 No take due to monitored natural recovery 
only.  

NA 

SED 3 
through 
SED 9 

Yes.  Bur oak does not utilize aquatic habitat.  
However, these alternatives would impact 3 
to 4 acres of Priority Habitat in the floodplain 
for access road/staging area construction and 
approximately 1,300 linear feet of riverbank in 
Priority Habitat for bank stabilization.  Those 
activities would remove bur oak trees and 
remove or destroy acorns in those areas.  

No.  Bur oak does not utilize aquatic habitats; 
access road/staging area impacts would alter 
less than 1% of the Priority Habitat for bur 
oak; and riverbank impacts within the 
mapped Priority Habitat would be minimal. 

SED 10 Yes.  Bur oak does not utilize aquatic 
habitats. However, SED 10 would impact 
approximately 4 acres of Priority Habitat in 
the floodplain for access road/staging area 
construction.  Those activities would remove 
bur oak trees and remove or destroy acorns 
in those areas.   

No.  Bur oak does not utilize aquatic habitats; 
access road/staging area impacts would alter 
less than 1% of the Priority Habitat for bur 
oak; and there are no riverbank impacts 
within bur oak Priority Habitat under this 
alternative 

Note:  This table relates to impacts on bur oak in Reach 5.  None of the sediment alternatives would 
affect any part of the mapped bur oak Priority Habitats in Reach 7. 
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Table W-5. Assessment of Take of Bur Oak Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action NA 

FP 2 & FP 9 Yes.  Soil removal and access road/staging 
area construction would affect less than 1 
acre to 3 acres of Priority Habitat.  Although 
the impacts are very minor, the work would 
occur within suitable floodplain forest habitat 
and would cause direct mortality of trees 
and/or incidental removal/destruction of 
acorns.   

No.  Impacts within Priority Habitat for this 
species under these alternatives are very 
minor and would affect less than 1% of the 
mapped Priority Habitat. 

FP 3 through 
FP 5 and FP 8 

Yes.  Soil removals and access road/staging 
area construction would impact between 9 
and 26 acres of bur oak Priority Habitat.  The 
majority of these activities would occur in 
suitable floodplain forest habitat.  For bur 
oaks in these areas, this work would cause 
direct mortality of trees and/or incidental 
removal/destruction of acorns.  

No.  Impacts within Priority Habitat for this 
species under these alternatives are 
relatively small (2% to 6% of the total 
mapped Priority Habitat area).  Therefore, 
these alternatives are not expected to impact 
a significant portion of the local population.   

FP 6 & FP 7 Yes.  Soil removals and access road/staging 
area construction would impact 43 to 50 
acres of bur oak Priority Habitat.  The 
majority of these activities would occur in 
suitable floodplain forest habitat.  For bur 
oaks in these areas, this work would cause 
direct mortality of trees and/or incidental 
removal/destruction of acorns.  

Possibly.  These alternatives would impact 
10-11% of the bur oak Priority Habitat 
directly, and are extensive enough that 
substantial indirect impacts may occur due to 
hydrologic changes and invasive species 
proliferation.  Due to the combination of direct 
impacts and such potential indirect effects, 
these alternatives could impact a significant 
portion of the local bur oak population. 

Note:  This table relates to impacts on bur oak in Reach 5.  None of the floodplain alternatives would 
affect any part of the mapped bur oak Priority Habitats in Reach 7. 
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Table W-6. Assessment of Take of Bur Oak under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes.  These combinations would impact 
approximately 16 to 42 acres of Priority 
Habitat (12 to 29 acres of the mapped 
floodplain habitat), as well as 1,300 lf of 
riverbank within that habitat.  For bur oaks in 
these areas, this work would cause direct 
mortality of trees and/or incidental 
removal/destruction of acorns.   

No.  These combinations would impact 4% to 
9% of the Priority Habitat, and the extent of 
affected riverbank within Priority Habitat is 
minimal.  Therefore, these combinations are 
not anticipated to impact a significant portion 
of the local population.   

SED 8/FP 7 Yes.  This combination would impact 
approximately 68 acres of the Priority Habitat 
(approximately 53 acres of the mapped 
floodplain habitat), as well as 1,300 lf of 
riverbank within that habitat.  For bur oaks in 
these areas, this work would cause direct 
mortality of trees and/or incidental 
removal/destruction of acorns.  

Possibly.  This combination would impact 
15% of the Priority Habitat, most of which 
occur within mapped floodplain habitat 
suitable to support the bur oak.  (The extent 
of affected riverbank within Priority Habitat is 
minimal.)  The impacts on mapped floodplain 
habitat and associated work in proximity to 
the Priority Habitat are extensive enough that 
substantial indirect impacts may occur due to 
hydrologic changes and invasive species 
proliferation.  The combination of direct 
impacts and such potential indirect effects 
could result in an impact to a significant 
portion of the local population.   

SED 10/FP 9 Yes. This combination would impact 
approximately 8 acres of Priority Habitat 
(approximately 6 acres of the mapped 
floodplain habitat).  For bur oaks in these 
areas, this work would cause direct mortality 
of trees and/or incidental removal/destruction 
of acorns.   

No.  This combination would impact only 2% 
of the mapped Priority Habitat, and would not 
affect the riverbanks in Priority Habitat.  
Therefore, this combination is not anticipated 
to impact a significant portion of the local 
population.   

Note:  This table relates to impacts on bur oak in Reach 5.  None of these combinations would affect any 
part of the mapped bur oak Priority Habitats in Reach 7.
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Table W-7. Assessment of Take of Bur Oak under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2 Possibly.  Although the CDF(s) would be 
constructed in open water habitats which are 
not generally utilized by the bur oak, the 
alteration to the hydrology of the surrounding 
habitats as a result of the topographic 
change caused by the CDF(s) may result in a 
take. 

No.  While the extent of the alteration from 
hydrologic changes cannot be defined at this 
time, it would not be expected to adversely 
impact a substantial portion of the local bur 
oak population. 

TD 3 No take due to no impacts. NA 

TD 4/5 No take due to no impacts. NA 

 
Note:  This table relates to impacts on bur oak in Reach 5.  None of the treatment/disposition alternatives 
would affect any part of the mapped bur oak Priority Habitats in Reach 7. 
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X. Crooked-Stem Aster (Symphyotrichum prenanthoides) 
MESA Assessment 

X-1. Summary of Species Life Cycle and Habitat Requirements 

Crooked-stem aster (Symphyotrichum prenanthoides) is an herbaceous perennial reproducing primarily by 
seed, but also asexually by means of its elongated, creeping, rhizomes (Zhang et al., 1999).  Crooked-stem 
aster is a Threatened Species under the Massachusetts Endangered Species Act (MESA) (NHESP 2008). 
The above-ground stems are erect or ascending, pubescent (consisting of soft short hairs), and 6 inches to 3 
feet  tall, with a pronounced zigzag pattern along the stems due to sharp bends at the nodes.  Pale blue to 
pale purple flowers are in bloom from August to October.  In Massachusetts, crooked-stem aster occurs in a 
variety of habitats, including exposed gravel and cobble substrates, rich alluvial soils in river floodplain 
forests, thickets, and meadows, riverbanks and streamside seeps, partially wooded swamps, and roadside 
habitats where they may occur under open to semi-open conditions.  All but one of the extant populations 
reported in Massachusetts occur in Berkshire County, where the species is reported at sites along the 
Housatonic, Hoosic, and Green Rivers.   

X-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, two mapped areas of Priority Habitat for crooked-stem 
aster occur in the southern portion of Reach 5B, as shown on Figure X-1 at the end of this section.  The larger 
(approximately 15 acres) area is located in the floodplain of the Housatonic River approximately 1,100 feet 
south of New Lenox Road and to the east of the railroad bed. The areal extent of this mapped Priority Habitat 
includes the river channel, riverbank, contiguous backwater areas adjacent to the river, emergent marsh, wet 
meadow, shrub swamp, and floodplain forest habitat.  A second, smaller mapped Priority Habitat area (less 
than 1 acre) is located in forested habitat at the end of Hutchinson Lane, approximately 1300 feet south of 
New Lenox Road and west of the railroad bed outside of the PSA.  At least one observation of the crooked-
stem aster has been reported along the Housatonic River in Reach 5B within early successional floodplain 
forest south of New Lenox Road (Woodlot 2002).  There is no mapped Priority Habitat for this species 
elsewhere in Reach 5 or in Reaches 6, 7 or 8. 

Based on the Priority Habitat mapping and the characteristics of this species, the local population of the 
crooked stem aster consists of the plants (and seeds or other propagules) of this species present in all of the 
mapped Priority Habitat in the above-described locations identified within Reach 5.  Although the smaller 
mapped area occurs outside of the Housatonic River 100-year floodplain, the two areas are in close enough 
proximity to each other (less than 1000 feet apart) that transport of seeds by air or wildlife between these two 
locations is likely.  Because, as described above, the crooked stem aster is able to grow successfully in many 
different wetland and floodplain habitats, it could potentially be found within any of the habitat types which 
have been mapped by NHESP, and most of the mapped Priority Habitat is suitable for this species.  In 
addition, because this species’ primary means of dispersal is through seed production, distribution of plants 
may vary throughout the mapped habitat from year to year.  Accordingly, it is assumed that this species is 
broadly distributed throughout the mapped Priority Habitat. 

X-3. Impacts of Remedial Alternatives on Crooked-Stem Aster Habitat 

X-3-1. Impacts to Crooked-Stem Aster Habitat from Individual Sediment and Floodplain Alternatives 

Table X-1 summarizes the areal extent of work within crooked-stem aster habitat for all the sediment and 
floodplain alternatives.  SED 1 involves no construction activities, SED 2 is limited to monitored natural 
recovery (MNR), and SED 10 would involve no work in crooked-stem aster Priority Habitat.  SED 3 through 
SED 5 would involve no in-river remediation within crooked-stem aster Priority Habitat; however, there would 
be less than 1 acre of impact from construction of an access road and approximately 300 linear feet of 
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riverbank stabilization/remediation within Priority Habitat.  SED 6 through SED 8 would each impact less than 
1 acre of Priority Habitat through remedial activity and access road construction and would require 
approximately 300 linear feet of riverbank stabilization/remediation.  SED 9 would also impact less than 
1 acre of habitat through remediation and require approximately 300 linear feet of riverbank 
stabilization/remediation; but since the sediment remediation under this alternative would be conducted from 
within the backwater, it would not require construction of access roads in crooked-stem aster Priority Habitat.  
Under SED 6 through SED 9, the work in the river channel and adjacent backwater areas is not likely to 
directly affect crooked-stem aster specimens since the species is more likely to occur on the riverbanks and 
on alluvial soils in forested floodplain habitats, and the impacted area is small in size.  However, under SED 3 
through SED 9, the riverbank stabilization/remediation and/or access road construction would directly impact 
crooked-stem aster habitat and remove any plants of this species present in the affected areas.  Further, the 
disturbances caused by these activities would result in a high potential for colonization of invasive species at 
the expense of crooked-stem aster growth.   

Floodplain alternatives FP 1, FP 2, and FP 9 involve no remediation or construction activities within crooked-
stem aster Priority Habitat.  Impacts to that habitat from FP 3 through FP 8 are in the range of approximately 
1 to 2 acres.  FP 3 and FP 4 would not involve any remediation impacts, but would impact approximately 1 
acre of Priority Habitat for construction of access roads and a portion of one staging area.  While much of that 
impact would occur in an active agricultural field (where farming activities may restrict the growth of this 
species), the remaining impacts would occur within more suitable habitat.  FP 5 through FP 8 would involve 
both floodplain soil removal and access road/staging area construction in Priority Habitat, including suitable 
habitat for crooked-stem aster.  These activities would cause direct mortality to any plant within the work area.  
In addition, soil excavation would remove all sub-surface rhizomes from which the plant arises, and would 
also remove the seeds of the crooked-stem aster, reducing the repository of this species’ seed bank within 
the PSA, which may adversely affect the long-term viability of this species along the Housatonic River.  Since 
non-indigenous soil would not carry the seeds of crooked-stem aster, the backfilled soil would not have the 
same potential for the re-growth of this species.  Moreover, under all of these alternatives (FP 3 through 
FP 8), the disturbed areas would be susceptible to colonization by invasive species, which are likely to have a 
competitive advantage over crooked-stem aster following remediation.  

Table X-1. Impacts to Crooked-Stem Aster Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 -- -- -- -- 0.0 -- 0.4 -- -- 0.4 0.4 3% 

SED 4 -- -- -- -- 0.0 -- 0.4 -- -- 0.4 0.4 3% 

SED 5 -- -- -- -- 0.0 -- 0.4 -- -- 0.4 0.4 3% 

SED 6 -- 0.2 -- -- 0.2 -- 0.4 -- -- 0.4 0.6 4% 

SED 7 -- 0.2 -- -- 0.2 -- 0.4 -- -- 0.4 0.6 4% 

SED 8 -- 0.2 -- -- 0.2 -- 0.4 -- -- 0.4 0.6 4% 

SED 9 -- 0.2 -- -- 0.2 -- -- -- -- 0.0 0.2 1% 

SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 

FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

FP 3 -- -- -- -- 0.0 -- 0.9 -- -- 0.9 0.9 6% 

FP 4 -- -- -- -- 0.0 -- 0.9 -- -- 0.9 0.9 6% 

FP 5 -- 0.6 -- -- 0.6 -- 1.1 -- -- 1.1 1.7 12% 

FP 6 -- 0.9 -- -- 0.9 -- 1.3 -- -- 1.3 2.2 15% 

FP 7 -- 0.7 -- -- 0.7 -- 1.3 -- -- 1.3 2.0 13% 

FP 8 -- 0.6 -- -- 0.6 -- 0.9 -- -- 0.9 1.6 11% 

FP 9 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

1.  Note: In addition to the impacts listed in this table, SED 3 through SED 9 would require 323 linear feet of 
riverbank stabilization/remediation within crooked-stem aster Priority Habitat.  No riverbank impacts would 
occur within crooked-stem aster Priority Habitat under SED 10.   

  

X-3-2.  Impacts to Crooked-Stem Aster Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual sediment and floodplain alternatives, we have evaluated the 
impacts of the selected combinations of sediment and floodplain alternatives (described in the text of this 
report) on the Priority Habitat of the crooked-stem aster.  Those impacts are shown in Table X-2 (except for 
the combination of SED 2/FP 1, which does not involve any remedial construction activities).  All of these 
combinations except SED 10/FP 9 would impact the mapped Priority Habitat of the crooked-stem aster.  
SED 3/FP 3, SED 5/FP 4 and SED 6/FP 4 would impact approximately 1 acre (approximately 7 to 8%) of the 
Priority Habitat; and SED 8/FP 7 and SED 9/FP 8 would impact approximately 2 acres (11 to 13%) of the 
Priority Habitat.  In addition, these alternative combinations would impact approximately 300 linear feet of 
riverbank habitat.  These combinations would cause direct mortality to any crooked-stem aster plants growing 
in the work areas and a reduction in the seed bank of this species within the PSA.   

Table X-2. Impacts to Crooked-Stem Aster Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- -- -- 1.2 1.2 8% 

SED 5/FP 4 -- -- -- -- 1.0 1.0 7% 

SED 6/FP 4 -- 0.2 -- -- 1.0 1.2 8% 

SED 8/FP 7 -- 0.9 -- -- 1.1 2.0 13% 

SED 9/FP 8 -- 0.8 -- -- 0.9 1.7 11% 

SED 10/FP 9 -- -- -- -- 0.0 0.0 0% 

* Includes 15-acre Priority Habitat between the Confluence and the Woods Pond Dam. 

Note:  Riverbank stabilization/remediation would impact 323 linear feet of riverbank for all 
alternative combinations except for SED10/FP9, which would not impact riverbank within 
the mapped crooked-stem aster Priority Habitat.     
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X-3-3.  Remedial Impacts from Treatment/Disposition Alternatives on Crooked-Stem Aster Habitat 

There would be no impacts to crooked-stem aster Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped habitat for 
this species. 

X-4. Assessment of Take of Crooked-Stem Aster  

The attached tables – Table X-3 for the sediment alternatives, Table X-4 for the floodplain alternatives, and 
Table X-5 for the selected combinations of sediment/floodplain alternatives – identify for each alternative (or 
combination): (a) whether a take would occur and the type of take; and (b) whether any take would be likely to 
impact a significant portion of the local population of this species. 

As shown in Table X-3, sediment alternatives SED 1, SED 2, and SED 10 would not result in a take of the 
crooked-stem aster, as those alternatives would not involve any work within Priority Habitat.  SED 6 through 
SED 9 would involve very minor remediation impacts (0.2 acre) to riverine habitat in the main river channel 
and backwater areas.  Such impacts to aquatic habitats would not directly affect crooked-stem aster 
specimens since the species does not grow in these habitats.  However, SED 3 through SED 8 would involve 
Priority Habitat impacts of less than 1 acre for construction of an access road, as well as an additional 
approximately 300 linear feet of riverbank that would be stabilized.  While these activities would affect only a 
small portion of the overall Priority Habitat (approximately 3%), they would occur in suitable crooked-stem 
aster habitats and would cause a take by the removal or destruction of any crooked-stem aster plants or 
seeds in those affected areas.  Sediment work under SED 9 would be performed from within the river, and 
would not require any access roads within crooked-stem aster Priority Habitat.  Although that alternative 
would involve stabilization of approximately 300 linear feet of riverbank within Priority Habitat, it is unlikely that 
that work by itself would cause a take of the crooked-stem aster.  Considering the relatively small portions of 
the Priority Habitat area affected, and assuming the species is distributed among the suitable habitats within 
this mapped area, none of the sediment alternatives would impact a significant portion of the local crooked-
stem aster population. 

As shown in Table X-4, all floodplain alternatives other than FP 1, FP 2 and FP 9 would alter crooked-stem 
aster Priority Habitat.  FP 3 and FP 4 would impact Priority Habitat through the alteration of approximately one 
acre of Priority Habitat for access road/staging area construction.  These impacts would be fairly minimal 
(affecting 6% of the total Priority Habitat) and much of the impacts would occur in an active agricultural field, 
where this species may not grow (due to farming, mowing, etc).  However, the remaining impacts are to more 
suitable habitat and would cause a take of this species through the removal or destruction of any crooked-
stem aster plants and/or seeds in the affected areas.  FP 5 through FP 8 would involve floodplain soil removal 
and access road/staging area construction in Priority Habitat, including floodplain forest and wet meadow 
communities, which are preferred habitat for the crooked-stem aster.  These alternatives would impact 1.6 to 
2.2 acres (11 to 15%) of the mapped crooked-stem aster Priority Habitat.  They would result in a take by 
causing direct mortality to any plants within the affected areas and by removing (through soil excavation) 
below-grade rhizomes and seeds of the crooked-stem aster.  Given the extent of impacts, it is unlikely that FP 
3 and FP 4 would impact a significant portion of the local population, and possible that FP 5 through FP 8 
would do so. 

As shown in Table X-5, all combinations of sediment and floodplain alternatives except SED 10/FP 9 would 
result in a take of the crooked-stem aster through removal or destruction of plants and/or seeds and through 
alteration of suitable floodplain and riverbank habitat.  Total impacts to Priority Habitat of the crooked-stem 
aster would range from 7% to 13% of the Priority Habitat.  Work in habitats suitable to support this species 
could be enough to impact a significant portion of the local population, although a portion of this work would 
be performed in unsuitable backwater/aquatic habitats and in agricultural fields where active farming may 
restrict the growth of the crooked-stem aster.   
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It should be noted that replanting of crooked-stem aster in areas where the plants had been removed would 
not eliminate the take under any of the sediment and floodplain alternatives.  Further, to the extent that there 
would be an impact on a significant portion of the local population, such replanting would not reliably reduce 
that impact.  This is particularly true since numerous factors – including invasive species proliferation, grazing 
by wildlife such as white-tailed deer, disease, improper hydrology, changes in soil characteristics or other 
environmental conditions, and/or differences in genetic suitability of commercially available plants or seeds – 
could impair the success of any plantings.   
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Table X-3. Assessment of Take of Crooked-Stem Aster Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action NA 

SED 2 No take due to monitoring natural recovery 
only.  

NA 

SED 3 
through 
SED 8 

Yes.  These alternatives would impact less 
than 1 acre of Priority Habitat for construction 
of an access road, as well as an approximately 
300 linear feet of riverbank that would be 
stabilized.  While these activities would affect 
only a small portion of the overall Priority 
Habitat, they would occur in suitable crooked-
stem aster habitats and would cause a take by 
the removal or destruction of any crooked-
stem aster plants or seeds in those affected 
areas.   

No.  These alternatives would affect only 3 
to 4% of the total mapped Priority Habitat 
(3% of suitable floodplain habitat), and only 
300 liner feet of riverbank.    
 
 

SED 9 Unlikely.  Work in suitable habitats would be 
limited to 300 linear feet of riverbank 
stabilization/remediation, which is unlikely by 
itself to cause a take. 

No.  If a take were found to occur, it would 
not impact a significant portion of the local 
population.  Work in suitable habitats would 
be limited to 300 linear feet of riverbank 
stabilization/remediation. 

SED 10 No due to no activities within Priority Habitat.  NA 
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Table X-4. Assessment of Take of Crooked-Stem Aster Under Floodplain Alternatives 

Alternative Would a Take Occur? Impact on Significant Portion of Local 
Population? 

FP 1 No due to no action NA 

FP 2 and 
FP 9 

No due to no activities within Priority Habitat.  NA 

FP 3 and 
FP 4 

Yes.  Approximately 1 acre of Priority Habitat 
would be impacted by construction of access 
roads and a portion of one staging area 
located mostly within an adjacent agricultural 
field.  Some of that construction would be 
performed in suitable habitat, where it would 
cause a take through the removal or 
destruction of crooked-stem aster plants 
and/or seeds.   

Unlikely.  These alternatives would involve 
no remediation/soil removal in the Priority 
Habitat, and construction of access roads/ 
staging areas would impact only 6% of the 
total Priority Habitat, some of which is an 
active agricultural field that may not provide 
suitable habitat.   

FP 5 
through  

FP 8 

Yes.  Soil removal activities and access 
road/staging area construction would occur 
within approximately 1.6 to 2.2 acres of 
Priority Habitat, including suitable floodplain 
forests, shrub swamp, shallow emergent 
marsh, and wet meadow.  These activities 
would result in a take by causing direct 
mortality to any plants within the affected 
areas and by removing (through soil 
excavation) below-grade rhizomes and 
seeds of the crooked-stem aster. 

Possibly.  This work would impact between 
11% and 15% of the total Priority Habitat.  
Although some of these impacts would occur 
within active agricultural fields and old farm 
paths that are not primary habitat for this 
species, other impacts would occur within 
preferred crooked-stem aster habitat.    
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Table X-5. Assessment of Take of Crooked-Stem Aster Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3  
SED 5/FP 4  
SED 6/FP 4  
SED 8/FP 7  
SED 9/FP 8  

Yes.  These combinations would affect 1 to 
2 acres of the floodplain within the Priority 
Habitat for access road/staging area 
construction and/or soil removal, as well as 
the approximately 300 linear feet of 
riverbank that would be stabilized.  Soil 
removal, access road/staging area 
construction, and bank alterations would 
cause a take of the crooked-stem aster 
through direct mortality to any plants within 
the affected areas and removal or 
destruction of seeds.   

Possibly.  Work under these alternative 
combinations would impact 7 to 13% of the 
total Priority Habitat.  While a portion of this 
work would be performed in unsuitable 
backwater/aquatic habitats and in 
agricultural fields where active farming may 
restrict the growth of the crooked-stem 
aster, work in habitats suitable to support 
this species could be enough to impact a 
significant portion of the local population. 

SED 10/FP 9 No due to no activities within Priority 
Habitat. 

NA 
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Y. Dwarf Scouring Rush (Equisetum scirpoides) MESA 
Assessment  

Y-1. Summary of Species Life Cycle and Habitat Requirements 

Dwarf scouring rush (Equisetum scirpoides) is a small evergreen member of the Horsetail family 
(Equisetaceae) and a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  Reaching heights of 4-8 inches, dwarf scouring rush produces slender, unbranched, 
vegetative stems which appear wiry or wavy in appearance and may curve upward or spread flat against the 
perennial widely branching rhizomes (horizontally spreading underground stems).  Fertile stems are more 
erect with a single sharply pointed cone (strobilus) at the tip.  Cones mature in summer and release green 
spherical spores.  Cones may also overwinter with spores shedding in the spring.  Dwarf scouring rush occurs 
on moist banks, seeps along wooded slopes, and hillsides with springs and streams on acidic glacially-
derived soils.  Native populations of dwarf scouring rush are reported from Berkshire, Franklin, Hampshire, 
and Hampden Counties in western Massachusetts and Essex County in northeastern Massachusetts.   

Y-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 database information received from NHESP, the Priority Habitat of dwarf scouring rush is 
mapped in two separate locations within Reach 7 as shown in Figure Y-1.  Both areas are located in the 
vicinity of the Glendale Dam in Stockbridge, Massachusetts to the south of the Housatonic River.  The 
easternmost area is approximately 5 acres in size and occurs within floodplain forest habitat along the 
southern bank of the Housatonic River.  The westernmost area is approximately 15 acres in size and is 
located within forested habitat outside of the 100-year floodplain.  No Priority Habitat for dwarf scouring rush 
occurs in Reaches 5, 6, or 8.   

Based on the Priority Habitat mapping of the dwarf scouring rush and the characteristics of this species, the 
two mapped areas (a total of approximately 20 acres of mapped habitat) together encompass the local 
population of the dwarf scouring rush.  Both mapped areas occur along the riparian zone of the Housatonic 
River in relatively close proximity to each other (approximately 0.6 mile apart), and transport of spores 
between these two locations is likely.  Both areas of Priority Habitat consist of mesic forest habitat suitable for 
the growth of dwarf scouring rush, and therefore it is assumed that this species is broadly distributed within 
the mapped habitat. 

Y-3. Impacts of Remedial Alternatives on Dwarf Scouring Rush Habitat  

Y-3-1. Impacts to Dwarf Scouring Rush Habitat from Individual Sediment and Floodplain Alternatives 

No sediment alternative would impact the dwarf scouring rush Priority Habitat.  Among the floodplain 
alternatives, only FP 7 would impact the Priority Habitat of this species.  FP 7 would impact approximately 2 
acres of the total mapped Priority Habitat, through soil excavation and backfill activities, within forested 
floodplain habitat suitable to support this species.  Remedial activities would kill any living specimens within 
the impacted areas and excavation activities would also remove any seed bank present within the soil.  Non-
indigenous sediments used for backfilling would not contain the spores of the dwarf scouring rush; therefore, 
the establishment of newly-exposed moist sediments from backfilling would not by itself ensure the potential 
for the re-growth of this species.  Moreover, such conditions are also highly susceptible to colonization by 
invasive species which are likely to have a competitive advantage over dwarf scouring rush following 
disturbances.   
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Y-3-2. Impacts to Dwarf Scouring Rush Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the dwarf scouring rush.  Impacts to Priority Habitat of the dwarf scouring rush would only 
occur under combination SED 8/FP 7.  This alternative combination would impact approximately 2 acres or 
8% of the total mapped Priority Habitat and would involve the same impacts described for FP 7 above. 

Y-3-3. Impacts to Dwarf Scouring Rush Habitat from Treatment/Disposition Alternatives 

There would be no impacts to dwarf scouring rush Priority Habitat from any of the treatment/disposition 
alternatives since no facilities would be built and no work would be conducted within the mapped habitat for 
this species. 

Y-4. Assessment of Take and Population Impacts for Dwarf Scouring Rush 

As noted above, none of the sediment alternatives would impact the mapped Priority Habitat for dwarf 
scouring rush.  The attached Table Y-1 identifies for both the floodplain alternatives and the selected 
combinations of alternatives:  (a) whether a take would occur and the type of take; and (b) whether any take 
would be likely to impact a significant portion of the local population of this species.   

As shown in Table Y-1, the only floodplain alternative that would impact the dwarf scouring rush Priority 
Habitat is FP 7, which would impact approximately 2 acres of the mapped Priority Habitat and result in a take 
by causing direct mortality to any plants of this species in the work area and removing any seed bank in that 
area.  FP 7 would impact 8% of the total Priority Habitat.  Therefore, it is unlikely that this alternative would 
impact a significant portion of the local population of the species.  

As also shown in Table Y-1, only the SED 8/FP 7 remedial combination would result in an impact to the 
mapped Priority Habitat for dwarf scouring rush.  This combination would cause a take for the same reasons 
discussed above for above for FP 7.  As with FP 7, it is unlikely that this work would impact a significant 
portion of the local dwarf scouring rush population based upon the amount of the mapped Priority Habitat 
(8%) that would be impacted.   

The replanting of dwarf scouring rush in the affected area under FP 7 as part of habitat restoration may not be 
feasible, since commercially available plants are not likely to be available.  However, even if such plants were 
available and replanting occurred, such actions would not eliminate the take of this species under FP 7, as 
the remedial work would still remove any plants and seed bank within the removal areas.  

References: 

Natural Heritage and Endangered Species Program. 1985. Rare Plant Fact Sheet for Dwarf Scouring Rush 
(Equisetum scirpoides). Natural Heritage & Endangered Species Program, MA Division of Fisheries and 
Wildlife, Westborough, MA.  

NHESP. 2008. Massachusetts List of Endangered, Threatened and Special Concern Species as published in 
the Code of Massachusetts Regulations (321 CMR 10.00). Natural Heritage & Endangered Species Program. 
Westborough, MA. 

United States Department of Agriculture. Natural Resources Conservation Service. Website Accessed April 
2010. http://plants.usda.gov/  
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Table Y-1. Assessment of Take of Dwarf Scouring Rush under Floodplain Alternatives and 
Combinations of Sediment and Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

Floodplain Alternatives 

FP 1 No take due to no remediation work. NA 

FP 2 through 
FP 6, FP 8 
and FP 9 

No take.  No remediation work would 
occur in mapped Priority Habitat. 
 

NA 

FP 7 Yes.  Excavation and removal of soil in 
floodplain forest habitats would alter 
approximately 2 acres of suitable 
floodplain forest habitat, causing direct 
mortality to any plants of this species 
and removing any seed bank in the work 
area.  

Unlikely.  Remediation impacts would 
affect only 8% of the mapped Priority 
Habitat and therefore an impact to a 
significant portion of the local population is 
not likely. 

Combinations of Sediment-Floodplain Alternatives 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 
SED 10/FP 9 

No. No remediation work would occur in 
mapped Priority Habitat.  

NA 

SED 8/FP 7 Yes.  Excavation and removal of soil in 
floodplain forest habitats would alter 
approximately 2 acres of suitable 
floodplain forest habitat. 

Unlikely.  See description above for FP 7.  
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Z. Fen Cuckoo Flower (Cardamine pratensis var. palustris) 
MESA Assessment  

Z-1. Summary of Species Life Cycle and Habitat Requirements 

Fen cuckoo flower (Cardamine pratensis var. palustris), a member of the mustard family (Cruciferae or 
Brassicaceae), is a white-flowered, fibrous-rooted, herbaceous perennial, growing approximately 8 inches to 
1.5 feet tall.  The fen cuckoo flower is a Threatened Species under the Massachusetts Endangered Species 
Act (MESA) (NHESP 2008).  The plant flowers from mid-May through early June.  The fen cuckoo flower's 
habitats in Massachusetts include open portions of alkaline fens (unforested, peat-forming areas where very 
cold, nutrient-poor water seeps up to the surface through limey gravel), and calcareous (calcium rich) 
seepage swamps.   

Z-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the fen cuckoo flower occurs within a 
portion of Reach 5A, approximately 2,000 feet southeast of the Holmes Road Bridge and 1600 feet to the east 
of the main channel of the Housatonic River, as shown on Figure Z-1.  The Priority Habitat for this species 
totals 1.6 acres, all of which is located outside the PSA. The wooded wetland that comprises the mapped 
Priority Habitat for this species is, however, proximate to the lateral boundary of the PSA in this area (i.e., the 
1 mg/kg PCB isopleth).   

The mapped Priority Habitat is hydrologically fed by a small unnamed tributary that flows from upland areas 
east-northeast of the Priority Habitat.  This flow is impounded behind an old farm road that is approximately 
18 feet wide which bisects the wetland. This farm road/wetland crossing coincides approximately with the 
lateral limit of the PSA.  Hydrologic flows from the wetland that comprises the fen cuckoo flower’s Priority 
Habitat passes under the old farm road (presumably in a culvert), into the PSA and a large beaver 
impoundment/wetland complex, and then into Sackett Brook approximately 1800 linear feet downstream.  No 
fen cuckoo flower habitat is mapped in Reaches 6, 7, or 8. 

Based upon the Priority Habitat mapping of fen cuckoo flower and the characteristics of this species, the local 
population of the fen cuckoo flower consists of the plants (and seeds) of this species within the 1.6-acre area 
of mapped Priority Habitat in Reach 5A. 

Z-3. Impacts of Remedial Alternatives and Assessment of Take of the Fen Cuckoo Flower  

None of the remedial alternatives would involve remediation work or access road/staging area construction 
within the mapped Priority Habitat of the fen cuckoo flower. The nearest work associated with these 
alternatives involves remediation of a backwater pond approximately 600 feet to the northwest of the Priority 
Habitat under SED 6 through SED 9.  No treatment/disposition alternative would impact the Priority Habitat of 
the fen cuckoo flower. 

NHESP’s comments on the March 2009 MESA Assessment question whether, although no remedial work 
would occur within fen cuckoo flower Priority Habitat, armoring of the riverbank and alterations to the 
floodplain within the PSA could substantially impact the connectivity between the river and the floodplain in a 
manner that “may affect the fen’s hydrology and nutrient regime.”  However, as noted above, the mapped 
Priority Habitat is hydrologically maintained by tributary stream drainage from upland areas to the east-
northeast, rather than by drainage from the floodplain and backwater areas located to the west of the mapped 
Priority Habitat.  Although remedial activities along the river, riverbank, and floodplain could affect the flooding 
regime into the backwater areas closer to the river, these impacts in the PSA would not disrupt drainage flow 



Fen Cuckoo Flower 
MESA Assessment          
 
 

 Z-2 October 2010 

to the mapped Priority Habitat.  In addition, the existing farm road bordering the Priority Habitat on its west 
side and the extensive beaver impoundment located beyond (west of) that farm road would likely buffer 
hydrologic changes along the river from extending further upstream into the fen cuckoo flower Priority Habitat.  
For these reasons, it is unlikely that remedial work in the river or its backwater would adversely alter the 
hydrology or nutrient regime of the wetland that supports this species.  Accordingly, none of the remedial 
alternatives would result in a take of the fen cuckoo flower.  

References: 

The Official Website of the Office of Geographic and Environmental Information (MassGIS). Updated June 28, 
2010. http://www.mass.gov/mgis/massgis.htm  

NHESP.  2008.  Massachusetts List of Endangered, Threatened and Special Concern Species as published 
in the Code of Massachusetts Regulations (321 CMR 10.00).  Natural Heritage & Endangered Species 
Program. Westborough, MA. 

NHESP. 2009. Fen Cuckoo Flower (Cardamine pratensis var. palustris) Fact sheet, Natural Heritage and 
Endangered Species Program, Westborough, MA. 

United States Department of Agriculture. 2010. Natural Resources Conservation Service Website 
http://plants.usda.gov/  

Woodlot Alternatives, Inc. 2002. Ecological Characterization of the Housatonic River. 
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AA. Foxtail Sedge (Carex alopecoidea) MESA Assessment  

AA-1. Summary of Species Life Cycle and Habitat Requirements 

Foxtail sedge (Carex alopecoidea), a member of the sedge family (Cyperaceae), is a perennial, herbaceous, 
grass-like plant with small black rhizomatous roots.  It is a Threatened Species under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  The foxtail sedge is densely tufted, growing 1 to 2.5 feet 
tall with fruiting stems.  Species in this genus have tiny, wind-pollinated flowers that are borne in spikes.  
Mature perigynia (a sac-like scale that encloses the flower, and later, the fruit) are present from mid June to 
mid August.  The achenes (dry fruit produced by many flowering plants) of this species are distributed by 
wind, moving water, or herbivores, and germinate when conditions are suitable at the location to which they 
are dispersed.  Foxtail sedge grows in floodplain meadows and thickets, generally in alkaline alluvial soils.  In 
Massachusetts, this sedge is typically found with other sedges, grasses, and herbs in open swales within 
floodplain forests.  According to NHESP, this species has reported occurrences in Berkshire and Hampshire 
Counties along the Hoosic, Housatonic, and Westfield Rivers (NHESP 2009).  

AA-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the foxtail sedge extends contiguously 
from Reach 5B, approximately 1,200 feet north of New Lenox Road, to the northern edge of Reach 5C.  The 
mapped Priority Habitat for this species is shown in Figure AA-1 at the end of this section.  Occurrences of 
foxtail sedge have been reported in Reach 5B north of New Lenox Road (Woodlot 2002).  The overall 
mapped Priority Habitat in Reaches 5B and 5C comprises 137 acres, of which 66 acres are located within the 
lateral boundaries of the PSA.  The areal extent of the mapped Priority Habitat consists primarily of wet 
meadow habitat, but also includes areas of shallow emergent marsh, floodplain forest, shrub swamp, cultural 
grassland, riverine and riverbank habitat.  In fact, however, the foxtail sedge does not use riverine and deep 
pool habitats. 

Based on the Priority Habitat mapping of the foxtail sedge and the characteristics of this species, the local 
population of this species consists of the foxtail sedge plants and propagules within the entire 137 acres of 
mapped Priority Habitat designated by NHESP within Reach 5.  Based upon the habitat types in which this 
species occurs, and considering the habitats in the mapped foxtail sedge Priority Habitat, it is assumed that 
this species is broadly and uniformly distributed throughout the Priority Habitat in Reach 5 except in riverine 
habitats and some deeper marsh pools, which are not used by this species.  No mapped Priority Habitat for 
the foxtail sedge occurs in Reaches 6, 7 or 8. 

AA-3. Impacts of Remedial Alternatives on Foxtail Sedge Habitat 

AA-3-1. Impacts to Foxtail Sedge Habitat from Individual Sediment and Floodplain Alternatives 

Table AA-1 summarizes the areal extent of work within foxtail sedge Priority Habitat for all individual sediment 
and floodplain remedial alternatives.  SED 1 involves no construction activities, and SED 2 is limited to 
monitored natural recovery (MNR).  SED 3 and SED 10 would not involve in-river remediation within the 
foxtail sedge mapped Priority Habitat.  Sediment remediation under SED 4 through SED 9 would impact 
13 acres of river bottom and backwaters within that mapped habitat.  These types of areas are not considered 
likely habitat for the foxtail sedge due to the depth and duration of flooding.  However, the sediment removal 
in Reach 5B under SED 5 through SED 9 could cause a reduction in the available seed bank of this species 
by removing the achenes of this species, which may be transported by water and thus may be present in the 
sediments.  SED 3 through SED 9 would involve bank stabilization activities that would impact approximately 
18,000 linear feet (lf) of riverbank within the foxtail sedge Priority Habitat, and SED 10 would involve such 
activities affecting approximately 1,000 lf of riverbank within that habitat.  The riverbank in this portion of 
Reach 5B is not heavily shaded and offers suitable Priority Habitat for the foxtail sedge; there are numerous 
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open swales that cut through the riverbank and offer ideal habitat for the foxtail sedge.  SED 3 through SED 8 
would also affect approximately 14 acres of mapped floodplain habitat for access roads and staging areas.  
These areas would be located primarily in suitable wet meadow habitat and any filling, clearing, or grubbing in 
foxtail sedge habitat would result in direct mortality of any foxtail sedge plants present, as well as alteration of 
their habitat.  SED 9 would impact approximately 4 acres of mapped floodplain Priority Habitat for access 
roads and staging areas, and SED 10 would involve less than 1 acre of impact for such facilities.    

Floodplain remedial activities under FP 2 through FP 9 would impact this species by altering floodplain 
habitats, primarily in the wet meadow, transitional floodplain forest, and shallow emergent marsh community 
types.  Direct impacts to foxtail sedge Priority Habitat from floodplain remediation along with access roads 
and staging areas would range from approximately 2 acres under FP 2 and FP 9 up to 34 acres under FP 7.  
In addition to direct removal of plants, the excavation of soils in these wetland areas would remove the 
achenes of the foxtail sedge previously deposited in the soils, reducing the repository of this species’ seed 
bank within the PSA.  The non-indigenous soil used for backfilling would not contain the seeds of this species, 
and therefore would not have the same potential for the re-growth of foxtail sedge.  Moreover, the disturbed 
soil conditions are prone to the colonization of numerous invasive species, and these are likely to have a 
competitive advantage over the foxtail sedge following disturbances. 

Table AA-1. Impacts to Foxtail Sedge Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 -- -- -- -- 0.0 -- 13.5 -- -- 13.5 13.5 10% 

SED 4 -- 13.0 -- -- 13.0 -- 13.5 -- -- 13.5 26.5 19% 

SED 5 -- 13.0 -- -- 13.0 -- 13.5 -- -- 13.5 26.5 19% 

SED 6 -- 13.2 -- -- 13.2 -- 13.5 -- -- 13.5 26.7 20% 

SED 7 -- 13.2 -- -- 13.2 -- 13.5 -- -- 13.5 26.7 20% 

SED 8 -- 13.4 -- -- 13.4 -- 13.5 -- -- 13.5 26.9 20% 

SED 9 -- 13.1 -- -- 13.1 -- 4.3 -- -- 4.3 17.5 13% 

SED 10 -- -- -- -- 0.0 -- 0.6 -- -- 0.6 0.6 < 1% 

Floodplain Alternatives 
FP 1 No Action 0 0% 

FP 2 -- 0.7 -- -- 0.7 -- 1.2 -- -- 1.2 2.0 1% 

FP 3 -- 2.9 0.1 -- 3.0 -- 3.7 0.1 -- 3.8 6.8 5% 

FP 4 -- 4.4 0.1 -- 4.5 -- 4.3 0.1 -- 4.4 8.9 7% 

FP 5 -- 5.3 0.1 -- 5.4 -- 3.8 0.1 -- 3.9 9.3 7% 

FP 6 -- 21.3 1.4 -- 22.7 -- 5.8 0.1 -- 5.9 28.5 21% 

FP 7 -- 26.8 1.9 -- 28.7 -- 5.2 0.1 -- 5.3 34.0 25% 

FP 8 -- 7.6 0.1 -- 7.7 -- 4.7 0.1 -- 4.8 12.5 9% 

FP 9 -- 0.9 0.1 -- 1.0 -- 1.3 0.1 -- 1.4 2.4 2% 
1.   In addition to the impacts listed in this table, SED 3 through SED 9 would each require 17,878 lf of riverbank 

stabilization/remediation within foxtail sedge Priority Habitat and SED 10 would require 1,024 lf of riverbank 
stabilization/remediation within foxtail sedge Priority Habitat. 

 



Foxtail Sedge 
MESA Assessment      

 AA-3 October 2010 

AA-3-2. Impacts to Foxtail Sedge Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual alternatives, we have evaluated the impacts of the selected 
combinations of sediment and floodplain alternatives (described in the text of this report) on the Priority 
Habitat of the foxtail sedge.  Those impacts are shown in Table AA-2 (except for the combination of SED 2/ 
FP 1, which does not involve any remedial construction activities).  Impacts to foxtail sedge habitat from 
SED/FP alternative combinations would range from approximately 3 acres under SED 10/FP 9 (2% of the 
Priority Habitat) to approximately 52 acres under SED 8/FP 7 (38% of the Priority Habitat).  In addition, all of 
these combinations of alternatives except SED10/FP 9 would require approximately 18,000 lf of riverbank 
stabilization/remediation.  SED10/FP 9 would require approximately 1,000 lf of riverbank 
stabilization/remediation.  Most of the impacts under all of these combinations of alternatives would occur in 
wet meadow, shallow emergent marsh, and open-canopy riverbank habitats which are suitable for the foxtail 
sedge. 

Table AA-2. Impacts to Foxtail Sedge Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- 2.9 0.1 -- 15.4 18.4 14% 

SED 5/FP 4 -- 17.3 0.1 -- 14.4 31.8 23% 

SED 6/FP 4 -- 17.5 0.1 -- 14.4 32.1 24% 

SED 8/FP 7 -- 39.9 1.9 -- 9.6 51.4 38% 

SED 9/FP 8 -- 20.7 0.1 -- 7.9 28.7 21% 

SED 10/FP 9 -- 0.9 0.1 -- 1.8 2.8 2% 

* Includes 137-acre Priority Habitat between the Confluence and the Woods Pond Dam.   

Note:  In addition to the impacts shown above all combinations except SED 10/FP 9 
would require 17,878 lf of riverbank stabilization/remediation within Priority Habitat and 
SED 10/FP 9 would require 1,024 lf of riverbank stabilization/remediation within Priority 
Habitat. 
 

AA-3-3. Impacts to Foxtail Sedge Habitat from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the foxtail sedge have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts 
are shown in Table AA-3.  TD 2 and TD 3 would have no impact on foxtail sedge habitat, since none of the 
identified locations for either the Confined or Upland Disposal Facilities is within the mapped Priority Habitat 
for this species.  However, TD 4 and TD 5, if implemented at the identified GE-owned property off New Lenox 
Road, would impact approximately 6 acres of the foxtail sedge Priority Habitat (4% of the total mapped 
habitat).  The construction and operation of a chemical extraction (TD 4) or thermal desorption (TD 5) facility 
at this location would alter wet meadow habitat which is suitable to support this species. 
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Table AA-3. Impacts to Foxtail Sedge Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location 
Extent of Impact 

(acres) 

TD 2 
BWL_07, BWL_09, 
Woods Pond A & B 

None 

TD 3 
Woods Pond, 
Forest Street, 
Rising Pond 

None 

TD 4 and TD 5 Off New Lenox Road 5.6 (Reach 5B) 
 

AA-4. Assessment of Take of Foxtail Sedge 

The attached tables – Table AA-4 for the sediment alternatives, Table AA-5 for the floodplain alternatives, 
Table AA-6 for the combination of sediment and floodplain alternatives, and Table AA-7 for the 
treatment/disposition alternatives – identify, for each alternative (or combination):  (a) whether a take would 
occur and the type of take; and (b) whether any take would be likely to impact a significant portion of the local 
population of this species. 

As shown in Table AA-4, SED 1 and SED 2 would not result in a take of the foxtail sedge, as no construction 
work would occur under these alternatives.  SED 3 through SED 10 would result in a take of this species due 
to the riverbank stabilization/remediation work on suitable riverbank habitats and impacts to wet meadow and 
shallow emergent marsh communities from access road/staging area construction in Priority Habitat for the 
foxtail sedge.  All of these alternatives would involve a take by causing direct mortality to any foxtail sedge 
plants present in the affected areas and reducing the seed bank of this species.  In addition, SED 5 through 
SED 9 would involve sediment removal and capping in approximately 13 acres of the river in Reach 5B 
(SED 4 would involve thin-layer capping in a portion of that sub-reach).  This removal could cause a reduction 
in the available seed bank of this species by removing any achenes of this species present in the sediment.  
Additional indirect impacts may occur to the habitat of the foxtail sedge by hydrologic changes from extensive 
riverbank work.  As noted by NHESP (2009), “any alteration of stream or river hydrology should be avoided in 
areas where foxtail sedge occurs. Control of invasive plant species, often common in river floodplains, is 
another management concern.” 

SED 3 would involve access road/staging area impacts in 10% of the mapped Priority Habitat, mainly in 
suitable wet meadow habitats.  While SED 4 through SED 8 would affect 19% to 20% of the mapped Priority 
Habitat, about half of those impacts would occur in riverine areas not used by the foxtail sedge, with the 
remainder (about 10% of the mapped Priority Habitat) occurring in suitable floodplain habitats due to access 
road/staging area construction.  In addition, these alternatives would involve approximately 18,000 linear feet 
of riverbank stabilization/remediation within Priority Habitat, disturbing habitat offering favorable conditions for 
the growth of this species.  The riverbank work has a high potential of altering the hydrologic conditions in the 
adjacent floodplain swales, marshes, and wet meadows most likely to support the foxtail sedge, as the swales 
that connect the floodplain to the river will be impacted during riverbank stabilization efforts.  Such hydrologic 
changes could result in altered flooding regimes that would adversely affect the foxtail sedge habitats.  
Further, SED 5 through SED 8 would involve removal of riverine sediment, which may reduce the available 
seed bank for this species.  Due to the extent of these impacts, SED 3 through SED 8 could impact a 
significant portion of the local population of this species within Reaches 5B and 5C.  SED 9 would have 
similar riverine and riverbank impacts; however, access road/staging area impacts would be reduced to 
approximately 3% of the Priority Habitat.  Thus, it is less likely that SED 9 would impact a significant portion of 
the local population than under SED 3 through SED 8.  SED 10 would not impact a significant portion of this 
population, as less than 1% of the Priority Habitat would be affected. 
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As shown in Table AA-5, all of the floodplain alternatives except FP 1 would result in a take of the foxtail 
sedge.  Although the extent of impacts from these alternatives on Priority Habitat would vary from about 2 
acres for FP 2 and FP 9 to 34 acres for FP 7, the majority of work under all of these alternatives would directly 
alter suitable wet meadow habitat, and would cause the mortality of any foxtail sedge plants which occur in 
the impacted areas.  In addition, soil excavation would remove any seed bank of this species in the affected 
areas (which would also constitute a take).   

Since FP 2 and FP 9 would affect only 1% to 2% of the total Priority Habitat of foxtail sedge, they would not 
impact a significant portion of the local population.  FP 3, FP 4, FP 5, and FP 8 would impact 5% to 9% of the 
Priority Habitat and thus are unlikely to impact a significant portion of the local population.  FP 6 and FP 7 
would affect 21% to 25% of the Priority Habitat (29 and 34 acres, respectively), with the majority of this work 
in suitable wet meadow habitat within the PSA.  Such extensive areas of disturbance are highly prone to 
invasive species proliferation as well as long-term hydrologic changes, which would further impair the 
suitability of the Priority Habitat area to support the foxtail sedge.  As such, those alternatives would impact a 
significant portion of the local population. 

As shown in Table AA-6, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of the foxtail sedge for similar reasons to those discussed above.  
Impacts under these combinations would vary considerably.  SED 3/FP 3 would impact 14% of the overall 
Priority Habitat of the foxtail sedge, most of which would be within floodplain habitats having potential to 
support this species, and would also affect approximately 18,000 linear feet of riverbank within Priority 
Habitat.  Those effects would likely be sufficient to impact a significant portion of the local foxtail sedge 
population, particularly considering the cumulative effects of these direct impacts with potential adverse 
indirect impacts such as changes in hydrology within the floodplain from alterations to the riverbank and the 
swales which connect the floodplain with the river.  All of the remaining sediment and floodplain combinations 
except for SED 10/FP 9 would have more extensive impacts, as they would directly affect 21% to 38% of the 
overall Priority Habitat, a majority of which (14 to 28% of the Priority Habitat) would occur within suitable 
floodplain habitat for this species, and would also alter approximately 18,000 linear feet of riverbank within 
Priority Habitat.  Further, the sediment remediation in Reach 5B under these combinations could reduce the 
available seed bank of this species (which constitutes a take) by removing the achenes of the species, which 
may be transported by water and thus be present in the sediments.  For these reasons, those combinations 
would adversely affect a significant portion of the local foxtail sedge population.  By contrast, SED 10/FP 9 
would impact only 2% of the Priority Habitat and approximately 1,000 linear feet of riverbank, and thus would 
not impact a significant portion of the local population.   

As shown in Table AA-7, only treatment/disposition alternatives TD 4 and TD 5 would impact mapped foxtail 
sedge Priority Habitat.  The construction and operation of a chemical extraction or thermal desorption facility 
at the identified location off New Lenox Road would occur in wet meadow habitat suitable for this species and 
would cause direct alteration of that habitat and the mortality of any plants present within the footprint of the 
facility.  As a result, a take of the foxtail sedge would occur.  However, the facility would impact only 4% of the 
total mapped Priority Habitat and thus would not impact a significant portion of the foxtail sedge local 
population.  

It should be noted that reseeding or replanting of foxtail sedge in areas where the plants had been removed 
would not eliminate the take or change the above conclusions regarding the extent of population impacts.  
Numerous factors – including invasive species proliferation, grazing by wildlife such as white-tailed deer, 
disease, improper hydrology, changes in soil characteristics or other environmental conditions, and/or 
differences in genetic suitability of commercially available plants or seeds – could impair the success of any 
plantings or seed stock.  As a result, replanting or reseeding efforts would not reliably result in lessening the 
impacts of the remedial construction activities on the local population where a significant portion of that 
population would be affected.  
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Table AA-4. Assessment of Take of Foxtail Sedge Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take due to Monitored Natural Recovery 
only.  

NA 

SED 3 Yes.  Although this alternative would not 
involve riverine sediment remediation within 
Priority Habitat, riverbank 
remediation/stabilization in Reach 5B would 
alter approximately 18,000 linear feet of 
suitable bank habitat within the Priority 
Habitat and cause direct mortality to any 
foxtail sedge plants present.  Access 
road/staging area construction would alter an 
additional 13-14 acres of suitable wet 
meadow habitat and remove any foxtail sedge 
present. 

Possibly.  SED 3 would involve access road/ 
staging area impacts in 10% of the mapped 
Priority Habitat, mainly in suitable wet 
meadow habitats.  Further, approximately 
18,000 linear feet of riverbank 
stabilization/remediation within the Priority 
Habitat would occur, disturbing favorable 
habitat conditions for the growth of this 
species.  That riverbank work could also alter 
the hydrologic conditions in the adjacent 
floodplain areas likely to support the foxtail 
sedge, which could adversely affect the foxtail 
sedge habitats.  For these reasons, this 
alternative could potentially affect a significant 
portion of the local population.   

SED 4 
through  
SED 8 

 

Yes.  Riverbank remediation/stabilization in 
Reach 5B would alter approximately 18,000 
linear feet of suitable bank habitat within the 
Priority Habitat and cause direct mortality to 
any foxtail sedge plants present.  Access 
road/staging area construction would involve 
work in an additional 13 to 14 acres of 
suitable wet meadow habitat and remove any 
foxtail sedge present.  The sediment removal 
in Reach 5B (under SED 5 through SED 8) 
could reduce the available seed bank of this 
species (which constitutes a take) by 
removing the achenes of this species, which 
may be transported by water and thus be 
present in the sediments. 

Possibly.  While these alternatives would 
impact 19-20% of the total foxtail sedge 
Priority Habitat, roughly one-half of the impact 
area would be to riverine habitat.  Access 
road/staging area impacts would affect  10% 
of the mapped Priority Habitat, mainly in 
suitable wet meadow habitats.  Further, 
approximately 18,000 linear feet of riverbank 
remediation would occur within Priority 
Habitat, disturbing habitat offering favorable 
conditions for the growth of this species.  That 
riverbank work could also alter the hydrologic 
conditions in the adjacent floodplain areas 
likely to support the foxtail sedge, which could 
adversely affect the foxtail sedge habitats.  In 
addition, SED 5 through SED 8 would involve 
removal of riverine sediment which may 
reduce the available seed bank for this 
species.  These impacts could potentially 
affect a significant portion of the local 
population.   
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 9 Yes.  Same reasons as given above for 
SED 4 through SED 8, except that access 
road/staging area construction would involve 
work in approximately 4 acres (rather than 
13-14 acres) of suitable wet meadow habitat.   

Unlikely.  Although SED 9 would impact a 
total of 13% of the foxtail sedge Priority 
Habitat, floodplain impacts (where the species 
is most likely to be found) would amount to 
only 3% of the Priority Habitat.  Riverine 
remediation could also remove seed bank, 
and the 18,000 linear feet of riverbank 
remediation within the Priority Habitat could 
produce additional impacts, including the 
possible alteration of hydrologic conditions in 
the adjacent foxtail sedge habitats.  Overall, 
however, it is unlikely that these impacts 
would be extensive enough to impact a 
significant portion of the local population.          

SED 10 Yes.  Although this alternative would not 
involve sediment remediation within Priority 
Habitat, riverbank remediation/stabilization in 
Reach 5B would alter approximately 1,000 
linear feet of suitable bank habitat within the 
Priority Habitat and cause direct mortality to 
any foxtail sedge plants present.  In addition, 
although access road/ staging area 
construction would impact less than 1 acre of 
Priority Habitat, it would occur in suitable wet 
meadow habitat. 

No.  This alternative would impact less than 
1% of the total Priority Habitat for access 
road/staging area construction, and would 
affect only a limited portion of the riverbank in 
Reach 5B.       
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Table AA-5. Assessment of Take of Foxtail Sedge Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 and 
FP 9 

Yes.  Soil removal activities and access 
road/staging areas would impact 
approximately 2 acres of suitable wet 
meadow within the mapped foxtail sedge 
Priority Habitat.  This work would include 
direct alteration of habitat and mortality of any 
plants within the work area.  Soil excavation 
would also remove any seed bank of this 
species in the affected areas, which would 
also constitute a take.   

No.  These alternatives would impact only 1 
to 2% of the overall Priority Habitat of the 
foxtail sedge. 

FP 3, FP 4, 
FP 5 and 

FP 8 

Yes.  These alternatives would impact 
between 7 and 13 acres of suitable wet 
meadow within mapped Priority Habitat.  This 
work would include direct alteration of habitat 
and mortality of any plants within the work 
area.  Soil excavation would also remove any 
seed bank of this species in the affected 
areas, which would also constitute a take.   

Unlikely.  These alternatives would impact 
5% to 9% of the total mapped Priority Habitat 
of this species. The alterations would occur 
within suitable wet meadow habitat and 
include swales that are possible sites for this 
species.  However, it is unlikely that this 
would affect enough area or individual plants 
to impact a significant portion of the local 
population.     

FP 6 and 
FP 7 

Yes.  These alternatives would impact 29 and 
34 acres, respectively, of suitable floodplain 
habitat within mapped Priority Habitat.  This 
work would include direct alteration of habitat 
and mortality of any plants within the work 
area.  Soil excavation would also remove any 
seed bank of this species in the affected 
areas, which would also constitute a take.   

Yes.  Approximately 21% to 25% of the 
overall foxtail sedge habitat would be altered 
by remedial activities under these 
alternatives.  The majority of this work would 
occur within suitable wet meadow habitat 
within the PSA. Impacts to the suitability of 
the Priority Habitat for foxtail sedge are also 
likely from hydrologic changes and invasive 
species expansion under such extensive 
disturbances.  Given these large areas of 
alteration, there would be an impact to a 
significant portion of the local population. 
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Table AA-6. Assessment of Take of Foxtail Sedge under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
 

Yes.  This combination would impact 18 
acres of Priority Habitat, including suitable 
wet meadow habitat, and an additional 
18,000 linear feet of riverbank within the 
Priority Habitat for stabilization/remediation 
measures.  These activities would cause 
direct mortality to any foxtail sedge plants 
present in these areas.   

Likely.  This combination would affect 14% of 
the Priority Habitat, largely within suitable 
wet meadow habitat, and would also affect 
18,000 linear feet of riverbank within Priority 
Habitat.  Additional impacts to the suitability 
of the foxtail sedge habitat would likely result 
from hydrologic changes and invasive 
species expansion.  The cumulative effects 
of all of these alterations would likely be 
sufficient to impact a significant portion of the 
local population. 

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  These alternative combinations would 
impact between 29 and 51 acres of Priority 
Habitat, including suitable wet meadow 
habitat, and an additional 18,000 linear feet 
of riverbank within the Priority Habitat for 
stabilization/ remediation measures.  These 
activities would cause direct mortality to any 
foxtail sedge plants present in these areas.  
Further, the sediment remediation in 
Reach 5B could reduce the available seed 
bank of this species (which constitutes a 
take) by removing the achenes of the 
species, which may be transported by water 
and thus be present in the sediments. 

Yes.  These combinations would directly 
affect 21% to 38% of the Priority Habitat, 
much of which would occur within suitable 
wet meadow habitat, and would also impact 
18,000 linear feet of riverbank within Priority 
Habitat.  Additional impacts to the suitability 
of the foxtail sedge habitat would likely result 
from hydrologic changes and invasive 
species expansion.  The cumulative effects 
of all of these alterations would be sufficient 
to impact a significant portion of the local 
population within Reach 5. 

SED 10/FP 9 Yes.  This combination would alter 
approximately 1,000 linear feet of suitable 
bank habitat within the Priority Habitat in 
Reach 5B and cause direct mortality to any 
foxtail sedge plants present.  In addition, 
although this combination would affect less 
than 2 acres of the floodplain in Priority 
Habitat, those impacts would occur in 
suitable wet meadow habitat. 

No.  This combination would impact only 2% 
of the total Priority Habitat and only a limited 
portion of the riverbank within that Priority 
Habitat.       
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Table AA-7. Assessment of Take of Foxtail Sedge under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2 No take due to no impacts. NA 

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

Yes.  Construction and operation of the 
treatment facility would impact approximately 
6 acres of mapped foxtail sedge Priority 
Habitat.  This work would occur within an 
open field habitat used by the foxtail sedge 
and would cause direct alteration of that 
habitat and mortality of any plants within the 
footprint of the facility.  

No.  These alternatives would impact only 4% 
of the total Priority Habitat of this species. 
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BB. Frank’ s Lovegrass (Eragrostis frankii) MESA Assessment  

BB-1. Summary of Species Life Cycle and Habitat Requirements 

Frank’s lovegrass (Eragrostis frankii), also known as sandbar lovegrass, is an annual grass species 
identified by its dense tufts of erect, repeatedly branched stems 4-40 inches tall.  Frank’s lovegrass is 
listed as a Species of Special Concern under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  Frank’s lovegrass occurs on sandy riverbanks, sandbars, and moist ground along 
streams.  Frank’s lovegrass has been reported in Berkshire, Franklin, Hampshire, and Hampden Counties 
in western Massachusetts and species introductions have occurred in Worcester, Middlesex, Sussex, and 
Essex Counties in central and northeastern Massachusetts.     

BB-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, the Priority Habitat of Frank’s lovegrass occurs in 
Reach 7D along the Housatonic River to the south of the Route 102 Bridge in Lee Massachusetts, as 
shown in Figure BB-1.  The mapped Priority Habitat for Frank’s lovegrass is composed of river channel, 
including sandbars within the river, riverbank, and some floodplain habitat, and totals approximately 25 
acres in size along a roughly 1.5-mile stretch of the River.  No Frank’s lovegrass Priority Habitat is 
mapped within Reaches 5, 6 or 8.        

Based on the Priority Habitat mapping of Frank’s lovegrass and the life-cycle characteristics of this 
species, the local population of the Frank’s lovegrass consists of plants and seeds of this species within 
the 25-acre area of mapped Priority Habitat in Reach 7D.  This species prefers sandy substrate within or 
at edges of the river channel.  It is therefore assumed that this plant is distributed along the designated 
stretch of the river within the Priority Habitat. 

BB-3. Impacts of Remedial Alternatives on Frank’s Lovegrass Habitat  

BB-3-1. Impacts to Frank’s Lovegrass Habitat from Individual Sediment and Floodplain Alternatives 

None of the sediment alternatives would impact Priority Habitat of Frank’s lovegrass.  The only floodplain 
alternative that would alter Frank’s lovegrass Priority Habitat is FP 7, which would involve excavation and 
backfill of approximately 0.3 acre or approximately 1% of the mapped Priority Habitat. However, this work 
would occur only within forested floodplain, which is not suitable habitat for this species.  

BB-3-2. Impacts to Frank’s Lovegrass Habitat from Combinations of Sediment and Floodplain Alternatives 

Among the selected combinations of sediment and floodplain alternatives assessed in the Revised CMS 
Report, only SED 8/FP 7 would impact Priority Habitat, with impacts identical to those described above for 
FP 7.  

BB-3-3. Impacts to Frank’s Lovegrass Habitat from Treatment/Disposition Alternatives 

There would be no impacts to Frank’s lovegrass Priority Habitat from any of the treatment/disposition 
alternatives since no work would be conducted within the mapped habitat for this species. 

BB-4. Assessment of Take of Frank’s Lovegrass 

As noted above, the only remedial alternative that would involve work in Frank’s lovegrass Priority Habitat 
is FP 7 (individually, and in combination with SED 8.)  The impacts of this alternative within mapped 
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Priority Habitat would be limited to forested floodplain areas, which are not suitable habitat for this 
species.  Accordingly, there would be no take of this species. 

References: 
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CC. Gray’s Sedge (Carex grayi) MESA Assessment 

CC-1. Summary of Species Life Cycle and Habitat Requirements 

Gray’s sedge (Carex grayi) is a perennial member of the sedge family (Cyperaceae) with strongly-angled 
stems.  Gray’s sedge is a Threatened Species under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  Stems occur in small clusters with firm, broad (4 to 11 mm wide), pale green to gray-green 
leaves with loose, persistent purplish-red sheaths at the base of the leaves.  Mature plants are 1 to 3 feet tall.  
Preferred habitat for this plant is floodplain forest along major rivers where the floodplain forest is subject to 
flooding in the spring, wet deciduous forests on alluvial soils, swampy woods, calcareous meadows, and 
remnants of floodplain forests bordered by open pastures (NHESP 2010).  Primary dispersal of this species is 
likely through transport of achenes (dry fruit) downstream via the river channel and backwaters during 
flooding events.  Although this species is capable of spreading locally through rhizomatous (creeping vertical 
underground stem) growth, lateral vegetative expansion from this form of growth is generally limited.  Gray’s 
sedge colonies are currently known to occur in Berkshire, Franklin, Hampshire, and Hampden Counties.   

CC-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat for Gray’s sedge within the Housatonic 
River corridor occurs only within Reach 5C, as shown on Figure CC-1 at the end of this section.  The mapped 
Priority Habitat consists of two areas separated by the Housatonic River.  The larger area of mapped Priority 
Habitat for Gray’s sedge on the west side of the Housatonic River extends contiguously from approximately 
1 mile south of New Lenox Road to the southern extent of Reach 5C near Woods Pond   A second smaller 
area is mapped as Priority Habitat on the east side of the river approximately 1,200 feet north of Woods Pond.  
The mapped Priority Habitat in Reach 5C consists primarily of shrub swamp and floodplain forest 
communities, but also includes some portions of the river channel, riverbanks, and backwaters.  The Priority 
Habitat for Gray’s sedge comprises approximately 148 acres, of which 118 acres are located within the PSA.  
The Woodlot Ecological Characterization Report (2002) indicated a documented location of Gray’s sedge 
within calcareous swamp along the west side of the Housatonic River roughly one mile north of Woods Pond.  
No Gray’s sedge Priority Habitat occurs within Reaches 6, 7 or 8. 

Based on the Priority Habitat mapping of the Gray’s sedge and the characteristics of this species, the local 
population of the Gray’s sedge consists of the Gray’s sedge plants (and seeds or other propagules) present 
on both sides of the river within the entire 148-acre area of Priority Habitat mapped within Reach 5C.   

Because, as described above, the Gray’s sedge is able to grow successfully in many different wetland and 
floodplain habitats, most of the mapped Priority Habitat, with the exception of the permanently inundated 
riverine and backwater habitat, is suitable for this species. Accordingly, it is assumed that this species is 
broadly distributed throughout the mapped Priority Habitat. 

CC-3. Impacts of Remedial Alternatives on Gray’s Sedge Habitat 

CC-3-1.  Impacts to Gray’s Sedge Habitat from Individual Remedial Alternatives 

Table CC-1 summarizes the areal extent of work within Gray’s sedge habitat for all sediment and floodplain 
alternatives within Reach 5.  SED 1 involves no construction related activities, SED 2 is limited to monitored 
natural recovery (MNR), and SED 10 would not impact Gray’s sedge Priority Habitat.  SED 3 would involve 
less than one acre of remediation (consisting of thin-layer capping) within the mapped Priority Habitat.  SED 4 
through SED 9 would affect 3 to 4 acres of Priority Habitat through remediation activities – mainly capping or 
thin-layer capping under SED 4 and SED 5 and sediment removal with capping or backfilling under SED 6 
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through SED 9.  None of the sediment alternatives would involve construction of access roads or staging 
areas or riverbank stabilization within Gray’s sedge Priority Habitat.  

Sediment remediation activities, both those described above within riverine and backwater areas of mapped 
Priority Habitat and also those occurring outside of but in proximity to Gray’s sedge Priority Habitat, would 
primarily impact the river channel and/or permanently flooded backwater areas – open water habitats which 
are not preferred for growth of Gray’s sedge plants.  However, since water transport is the primary dispersal 
method for this species, sediment removal both within and proximate to the mapped Priority Habitat may 
reduce the amount of available seed bank within the PSA, and capping of the sediment would bury seeds 
below the cap, precluding further distribution and germination.  In addition, some direct plant mortality could 
occur where Gray’s sedge plants grow at backwater transitional edges.  

Floodplain alternative FP 1 involves no construction-related activities.  Under FP 2 and FP 9, no remediation 
or construction of access roads or staging areas would occur within Gray’s sedge Priority Habitat.  All the 
other floodplain alternatives would impact mapped habitat by varying amounts as shown in Table CC-1.  FP 3 
would impact less than 1 acre of mapped habitat by construction of an access road.  FP 4 through FP 8 would 
impact Gray’s sedge Priority Habitat within Reach 5C through both soil removal activities and the construction 
of access roads/staging areas, with impacts ranging from approximately 1-2 acres under FP 4, FP 5, and 
FP 8, to approximately 9 and 12 acres under FP 6 and FP 7 respectively.  In total, FP 3 and FP 4 would 
impact approximately 1% of the total Priority Habitat of this species, FP 5 and FP 8 would impact 
approximately 2% of the total Priority Habitat, and FP 6 and FP 7 would impact 6% and 8% of the total Priority 
Habitat, respectively.  

By removing vegetation and excavating impacted soils, floodplain remediation activities within Gray’s sedge 
Priority Habitat would cause direct mortality to any plants within the work area and would remove all seed 
deposits and rhizomes below the surface grade.  Since imported soil used for backfilling would not carry the 
seeds or root-matter of Gray’s sedge, backfilling would not foster the regrowth of this species.  Moreover, 
such disturbed conditions are also highly susceptible to colonization of by invasive species, which would have 
a competitive advantage over Gray’s sedge.   

Table CC-1. Impacts to Gray’s Sedge Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 -- -- 0.9 -- 0.9 -- -- -- -- 0.0 0.9 >1% 

SED 4 -- -- 3.1 -- 3.1 -- -- -- -- 0.0 3.1 2% 

SED 5 -- -- 3.1 -- 3.1 -- -- -- -- 0.0 3.1 2% 

SED 6 -- -- 3.5 -- 3.5 -- -- -- -- 0.0 3.5 2% 

SED 7 -- -- 3.5 -- 3.5 -- -- -- -- 0.0 3.5 2% 

SED 8 -- -- 4.1 -- 4.1 -- -- -- -- 0.0 4.1 3% 

SED 9 -- -- 3.4 -- 3.4 -- -- -- -- 0.0 3.4 2% 

SED 10 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 

FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

FP 3 -- -- 0.0 -- 0.0 -- -- 0.2 -- 0.2 0.2 >1% 

FP 4 -- -- 0.6 -- 0.6 -- -- 0.3 -- 0.3 0.9 >1% 

FP 5 -- -- 1.1 -- 1.1 -- -- 1.1 -- 1.1 2.2 2% 

FP 6 -- -- 7.5 -- 7.5 -- -- 1.1 -- 1.1 8.6 6% 

FP 7 -- -- 10.6 -- 10.6 -- -- 0.9 -- 0.9 11.5 8% 

FP 8 -- -- 1.3 -- 1.3 -- -- 0.9 -- 0.9 2.3 2% 

FP 9 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 
 

CC-3-2.  Impacts to Gray’s Sedge Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the Gray’s sedge.  Those impacts are shown in Table CC-2, except for the combination of 
SED 2/FP 1, which does not involve any remedial construction activities.  Total impacts to mapped Priority 
Habitat of the Grey’s sedge from all of these combinations except SED 10/FP 9 would range from 
approximately 1 acre (less than 1% of Priority Habitat) under SED 3/ FP 3 to approximately 15 acres (10% of 
the Priority Habitat) under SED 8/FP 7.  These combinations would cause direct mortality to any Gray’s sedge 
plants growing in the work areas and a reduction in the seed bank of this species within, and in river channel 
and backwaters proximate to, the mapped Priority Habitat.  SED 10/FP 9 would not impact Gray’s sedge 
Priority Habitat.   

Table CC-2. Impacts to Gray’s Sedge Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- -- 0.9 -- 0.2 1.1 <1% 

SED 5/FP 4 -- -- 4.1 -- 0.3 4.4 3% 

SED 6/FP 4 -- -- 4.1 -- 0.3 4.4 3% 

SED 8/FP 7 -- -- 14.3 -- 0.6 14.9 10% 

SED 9/FP 8 -- -- 4.8 -- 0.9 5.7 4% 

SED 10/FP 9 -- -- -- -- 0.0 0.0 0% 

*Includes 148-acre Priority Habitat between the Confluence and Woods Pond Dam.   

CC-3-3. Impacts to Gray’s Sedge Habitat from Treatment/Disposition Alternatives  

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
Gray’s sedge have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts are 
shown in Table CC-3.  For TD 2, the extent of impacts would depend on the number and configuration of the 
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areas used for the in-water Confined Disposal Facility(ies) (CDFs), as the amount of mapped habitat within 
the footprint of the CDF(s) would vary among the potential CDF locations.  The impacts would range from 
none (assuming use of either CDF area in Woods Pond) to approximately 5 acres (assuming use of 
backwater BWL_07).  However, this work would occur in open water habitats which are not likely to be utilized 
by plants of this species. Thus, impacts to backwaters and Woods Pond under TD 2 are not expected to have 
a direct impact on the Gray’s sedge, although there is a potential for this work to remove dispersed seed bank 
of the species, as discussed above, or to alter the hydrology of the surrounding habitat, thereby indirectly 
impairing this species’ habitat. 

TD 3, TD 4 and TD 5 would have no impact on Gray’s sedge Priority Habitat, since none of the identified 
facility locations under these alternatives are within the mapped Priority Habitat for this species. 

Table CC-3. Impacts to Gray’s Sedge Priority Habitat from Treatment/Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impact (acres) 

TD 2 

BWL_07 5.2 (Reach 5C) 

BWL_09 1.4 (Reach 5C) 

Woods Pond – Layout A None 

Woods Pond – Layout B None 

TD 3 
Woods Pond, Forest Street, 

Rising Pond 
None 

TD 4 and 
TD 5 

Off New Lenox Road None 

 

CC-4. Assessment of Take of Gray’s Sedge 

The attached tables – Table CC-4 for the sediment alternatives, Table CC-5 for the floodplain alternatives, 
Table CC-6 for the selected combinations of alternatives, and Table CC-7 for the treatment/disposition 
alternatives – identify, for each alternative (or combination): (a) whether a take would occur and what type of 
take; and (b) whether any unavoidable take would be likely to impact a significant portion of the local 
population of this species.  

As shown in Table CC-4, all of the sediment alternatives except SED 1, SED 2, and SED 10 could possibly 
result in a take of Gray’s sedge.  SED 3 would result in impacts to approximately 1 acre of Priority Habitat due 
to thin-layer capping within the river channel.  SED 4 through SED 9 would involve approximately 3 to 4 acres 
of remediation work, consisting of removal, thin-layer capping, or capping without removal, in portions of the 
river channel and permanently flooded backwater areas that are within the mapped Priority Habitat, as well as 
similar activities in channel and backwaters proximate to mapped Gray’s sedge Priority Habitat.  These 
activities could either remove seeds within the sediment or trap seeds underneath a cap, making them 
unavailable for potential future germination within the floodplain.  Direct killing of plants could also occur at 
backwater transitional edges in or proximate to Priority Habitat.   

Given that these impacts to Gray’s sedge are primarily indirect, and that only approximately 1 to 3% of the 
mapped Priority Habitat area would be altered, these sediment alternatives would not impact a significant 
portion of the local population.   

As shown in Table CC-5, all of the floodplain alternatives except for FP 1, FP 2 and FP 9 would result in a 
take of Gray’s sedge.  FP 3 through FP 5 and FP 8 would affect from less than 1 to approximately 2 acres of 
suitable floodplain habitat for this species.  Impacts to suitable floodplain habitats would increase to 
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approximately 9 to 12 acres under FP 6 and FP 7.  Clearing, grubbing, and soil excavation within those areas 
would kill any plants and remove the seed bank of this species within the affected areas, resulting in a take of 
Gray’s sedge.   

The limited extent of remediation in Priority Habitat under FP 3 through FP 5 and FP 8 (ranging from under 
1% to 2% of the mapped Priority Habitat) would not result in an impact to a significant portion of the local 
population.  Under FP 6 and FP 7, which would affect 6% to 8% of the total Priority Habitat, impacts to a 
significant portion of the local population are still unlikely.   

As shown in Table CC-6, all of the remedial combinations except for SED 10/FP 9  would cause a take of the 
Gray’s sedge through alteration of suitable floodplain habitat, which would result in the mortality of any plants 
within the work area and reduction of available seed bank associated with both floodplain and sediment 
activities.   

Total impacts to Priority Habitat of the Gray’s sedge would range from less than 1% under SED 3/FP 3 
(including 0.2 acre of impacts in suitable floodplain habitat) to 10% of the Priority Habitat under SED 8/FP 7.  
Given the limited extent of alteration under SED 3/FP 3, that combination would not impact a significant 
portion of the population   While the extent of work would increase to 3-4% of the Gray’s sedge Priority 
Habitat under SED 5/FP 4, SED 6/FP 4, and SED 9/FP8, these combinations would still not be enough to 
impact a significant portion of the local population.  Only alternative combination SED 8/FP 7 (affecting 10% 
of the total mapped Priority Habitat) could possibly impact a significant portion of the local population given 
the cumulative effects of direct plant mortality, removal of floodplain soil seed bank, and potential reduction of 
riverine seed bank in and proximate to the Priority Habitat.   

As shown in Table CC-7, the only treatment/disposition alternative that could impact mapped Gray’s sedge 
Priority Habitat is TD 2.  For TD 2, impacts to that mapped habitat would occur only if backwaters BWL_07 or 
BWL_09 are used for a CDF.  A CDF in either backwater would alter only 1 to 3% of the total Priority Habitat 
and would not be likely to cause direct mortality of any Gray’s sedge plants except to plants that could be 
growing on the transitional edges of the backwater.  However, this work could possibly cause a take by 
burying the seed bank below the CDF.  Given these limited overall impacts, which occur primarily in open 
aquatic habitat where this species does not grow, such work under TD 2 would not impact a significant portion 
of the local Gray’s sedge population. 

References: 

NHESP. 2008. Massachusetts List of Endangered, Threatened and Special Concern Species as published in 
the Code of Massachusetts Regulations (321 CMR 10.00). Natural Heritage & Endangered Species Program. 
Westborough, MA. 

Natural Heritage and Endangered Species Program. 2010. Gray’s sedge (Carex grayi) Fact sheet, Natural 
Heritage and Endangered Species Program, Division of Fisheries and Wildlife, Westborough, MA. 

United States Department of Agriculture. Natural Resources Conservation Service Website 
http://plants.usda.gov/  

Woodlot Alternatives, Inc. 2002. Ecological Characterization of the Housatonic River.  Environmental 
Remediation Contract. GE/Housatonic River Project, Pittsfield, MA. 
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Table CC-4. Assessment of Take of Gray’s Sedge Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. NA 

SED 2 No take due to monitored natural recovery 
only.  

NA 

SED 3 Possibly.  This alternative would involve thin-
layer capping in the river channel, affecting 
< 1 acre of Priority Habitat as well as nearby 
areas in the river.  The river channel is not 
suitable habitat for Gray’s sedge.  However, if 
any seeds of this species are present in the 
affected area, the thin-layer cap would bury 
them, precluding the potential for their 
germination, which could result in a take of 
this species.    

No.  Even if a take occurred, this alternative 
would impact less than 1% of the Priority 
Habitat area.  

SED 4 
through 
SED 9 

Possibly.  These alternatives would involve 
approximately 3 to 4 acres of remediation 
work in Priority Habitat, consisting mainly of 
thin-layer capping or capping without removal 
(in SED 4 and SED 5) or removal with 
capping or backfilling (in SED 6 through 
SED 9), in portions of Priority Habitat 
comprising permanently flooded backwater 
areas and the river channel.  These sediment 
remediation activities, which would occur both 
in mapped Priority Habitat and also in river 
channel and backwaters proximate to 
mapped Priority Habitat, would remove seeds 
and/or bury seeds underneath the cap and 
preclude the potential for their germination, 
possibly resulting in a take of this species.  
Impacts through direct killing of plants could 
also occur at the backwater transitional 
edges.   

No.  Even if a take occurred, these 
alternatives would impact approximately 2% 
to 3% of the Priority Habitat, work in these 
aquatic habitats would not directly impact 
plants, and any indirect impacts on seed bank 
within mapped and unmapped areas of river 
channel and backwaters would not be so 
extensive as to cause an impact to a 
significant portion of the local population.   

SED 10 No take due to no work in Gray’s sedge 
Priority Habitat. 

NA 
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Table CC-5. Assessment of Take of Gray’s Sedge Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2 and 
FP 9 

No take due to no work in Gray’s sedge 
Priority Habitat. 

NA 

FP 3, FP 4, 
FP 5, and  

FP 8 

Yes.  Soil removal activities and access 
road/staging area construction within Priority 
Habitat (with impacts ranging from less than 
1 acre to approximately 2 acres) would 
directly affect suitable habitat for this species.  
Clearing, grubbing, and soil excavation in 
those areas would kill any plants and remove 
the seed bank of this species in the affected 
areas, resulting in a take.   

No.  Only a small proportion (<1% to 2%) of 
the Gray’s sedge Priority Habitat would be 
impacted under these FP alternatives. 

FP 6 and  
FP 7 

Yes.  Soil removal activities and access 
road/staging area construction within Priority 
Habitat (with impacts ranging from nearly 9 to 
12 acres) would directly affect suitable habitat 
for this species.  Clearing, grubbing, and soil 
excavation in those areas would kill any 
plants and remove the seed bank of this 
species in the affected areas, resulting in a 
take.   

Unlikely.  Although these alternatives would 
affect suitable habitat for this species, they 
would impact 6 to 8% of total Gray’s sedge 
Priority Habitat, making it unlikely that a 
significant portion of the local population 
would be impacted.  
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Table CC-6. Assessment of Take of Gray’s Sedge Under Combinations of Sediment and Floodplain 
Alternative 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes.  Floodplain soil removal and access 
road/staging area construction in Priority 
Habitat (affecting < 1 acre of suitable habitat) 
would kill any plants and remove any seed 
bank of this species within the work area.  In 
addition, sediment remediation in Priority 
Habitat would involve < 1 acre of thin-layer 
capping in the river channel.  While this is not 
suitable habitat for Gray’s sedge, the thin-
layer capping could potentially bury seeds of 
this species under the cap.    

No.  Even if a take occurred, only a small 
portion (<1%) of the Gray’s sedge Priority 
Habitat would be impacted under this 
combination. 

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes.  Floodplain soil removal and access 
road/staging area construction in Priority 
Habitat, including suitable habitat for this 
species, would kill any plants and remove 
any seed bank within the work area.  In 
addition, sediment remediation in Reach 5C 
(mainly capping or thin-layer capping) could 
cause an additional take by trapping any 
seeds underneath the cap, making them 
unavailable for potential future germination 
within the floodplain.  

No.  Only a small portion (~ 3-4%) of the 
Gray’s sedge Priority Habitat would be 
impacted under these combinations. 

SED 8/FP 7 Yes.  Floodplain soil removal and access 
road/staging area construction in Priority 
Habitat, including suitable habitat for this 
species, would kill any plants and remove 
any seed bank within the work area.  In 
addition, the sediment excavation in 
Reach 5C could cause an additional take 
through removal of any seeds present in the 
sediment.     

Possibly.  This alternative combination would 
impact 10% of total Gray’s sedge Priority 
Habitat (approximately 15 acres).  Given the 
extent of direct mortality in affected suitable 
floodplain habitat, removal of floodplain soil 
seed bank, and potential reduction of riverine 
seed bank in and proximate to the Priority 
Habitat, the cumulative effects of this 
combination could possibly impact a 
significant portion of the local population.  

SED 10/FP 9 No take due to no remedial work in Gray’s 
sedge habitat. 

NA 
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Table CC-7. Assessment of Take of Gray’s Sedge Under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

TD 1 No take due to no impacts. NA 

TD 2  No take under any footprint configuration that 
uses only Woods Pond for a CDF, since that 
footprint would not impact Gray’s sedge 
Priority Habitat.   
 
Possibly under a footprint that involves a 
backwater (which would affect a portion of the 
Priority Habitat), since construction of a CDF 
could potentially kill any plants growing on the 
transitional edges of the backwater and would 
remove seeds within the backwater 
sediments.  

No.  Even if a take would occur, the maximum 
impact (approximately 5 acres in BWL_07) 
would be to less than 3% of the total Priority 
Habitat for Gray’s sedge and would occur 
mainly in open backwater habitat, where this 
species does not grow.   

TD 3 No take due to no impacts. NA 

TD 4 and 
TD 5 

No take due to no impacts. NA 
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DD. Hairy Wild Rye (Elymus villosus) MESA Assessment  

DD-1. Summary of Species Life Cycle and Habitat Requirements 

Hairy wild rye (Elymus villosus) is an erect, native perennial in the grass family (Graminae or Poaceae) and 
grows in tufts 2.5 to 4 feet high.  Hairy wild rye is an Endangered Species under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008). The principal leaf blades are 5-10 millimeters wide and 
softly villous (containing long fine hairs) on the upper surface.  The stems are topped by an elongate terminal 
spike, which has a very bristly appearance.  Hairy wild rye flowers from mid July to mid August.  Habitats in 
Massachusetts include floodplain forests (high terrace floodplain forests in particular), rich moist thickets, and 
rocky woodlands (NHESP 2010).  These habitats are occasionally to rarely subject to flooding for long 
durations.  Stream banks, marshes, and moist woods also provide suitable habitat for this species.  According 
to NHESP records, this species occurs in Berkshire and Worcester County. 

DD-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, Priority Habitat of hairy wild rye occurs in the central portion 
of Reach 5A northeast of the City of Pittsfield Wastewater Treatment Facility on the west side of the 
Housatonic River.  The mapped Priority Habitat for this species is shown on Figure DD-1 at the end of this 
section.  The Priority Habitat for this species comprises approximately 27 acres, of which 19 are located 
within the PSA.  The areal extent of the mapped Priority Habitat includes the river channel and riverbanks, as 
well as forested, shrub swamp, and emergent marsh areas in the floodplain.  The Priority Habitat contains 
high quality habitat suitable for hairy wild rye.  Specific occurrences of hairy wild rye have been reported 
within the forested floodplain habitat in Reach 5A (Woodlot 2002).  There is no mapped Priority Habitat for 
hairy wild rye in the remainder of Reach 5 or in Reaches 6, 7, or 8. 

Based on the Priority Habitat mapping of the hairy wild rye, the local population of this species consists of the 
plants and seeds of this species in the 27 acres of mapped Priority Habitat in Reach 5A.  Because, as 
described above, the hairy wild rye prefers floodplain forest habitats, rich moist thickets, and riverbank 
habitats, it is assumed that this species will be broadly distributed in the mapped Priority Habitat within these 
community types.  Although areas of deep and shallow emergent marsh habitat have been mapped within 
Priority Habitat, these open and frequently inundated areas would not be as suitable for this species. 

DD-3. Impacts of Remedial Alternatives on Hairy Wild Rye Habitat 

DD-3-1. Impacts to Hairy Wild Rye Habitat from Individual Sediment and Floodplain Remedial Alternatives 

Table DD-1 summarizes the areal extent of the remedial work within hairy wild rye Priority Habitat within 
Reach 5A for all individual sediment and floodplain alternatives.  Sediment alternative SED 1 consists of no 
action, and SED 2 is limited to monitored natural recovery (MNR).  SED 3 through SED 9 would each involve 
approximately 1 acre of impact to the main river channel (due to sediment removal with capping or backfilling) 
and approximately 4,500 linear feet of riverbank impacts (due to bank stabilization/removal activities).  SED 3 
through SED 8 would also impact approximately 2 acres of the floodplain within hairy wild rye Priority Habitat 
due to access road/staging area construction.  The in-river remediation is not expected to directly impact hairy 
wild rye, as this species does not grow in aquatic habitats.  However, the riverbank stabilization/removal work 
would affect suitable habitat for this species within the Priority Habitat, as this species could grow on the bank 
above the ordinary high water level.  Riverbank stabilization/removal above this level would remove any plant 
biomass including seeds and roots of this species along the bank.  Access road/staging area construction 
would also impact suitable habitat for this species through grubbing, clearing, and filling activities.  SED 10 
would impact less than 1 acre of mapped Priority Habitat due to sediment removal, with no access road or 
staging area construction impacts.  In addition, the riverbank stabilization/remediation work under SED 10 
would be reduced to approximately 200 linear feet.  
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Floodplain alternative FP 1 consists of no action and FP 2, FP 5, and FP 9 would have no impacts on the 
mapped Priority Habitat.  FP 3, FP 4, FP 6 and FP 8 would impact approximately 1 to 2 acres (4 to 8%) of the 
Priority Habitat due to soil excavation and backfilling, as well as access road/staging area construction.  FP 7 
would impact significantly more habitat than the other floodplain alternatives, altering over 6 acres (24%) of 
the Priority Habitat due to soil excavation and backfilling, as well as access road/staging area construction.  In 
addition to direct removal of plants, the excavation of soil would remove any fruit of the hairy wild rye 
previously deposited in the soil, reducing the repository of this species’ seed bank within the PSA, which 
could adversely affect the long-term viability of this species along the Housatonic River.  Non-indigenous soil 
would not contain the fruit of this species, and therefore the backfilled soil would not have the same potential 
for the re-growth of hairy wild rye.  Moreover, the disturbed areas are prone to the colonization of invasive 
species, which are likely to have a competitive advantage over the hairy wild rye following remediation. 

Table DD-1. Impacts to Hairy Wild Rye Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) – 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 

SED 4 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 

SED 5 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 

SED 6 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 

SED 7 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 

SED 8 0.9 -- -- -- 0.9 1.9 -- -- -- 1.9 2.8 10% 

SED 9 0.9 -- -- -- 0.9 0.1 -- -- -- 0.1 1.0 4% 

SED 10 0.6 -- -- -- 0.6 -- -- -- -- 0.0 0.6 2% 

Floodplain Alternatives 
FP 1 No Action 0.0 0% 

FP 2 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

FP 3 1.0 -- -- -- 1.0 0.6 -- -- -- 0.6 1.7 6% 

FP 4 1.0 -- -- -- 1.0 0.6 -- -- -- 0.6 1.7 6% 

FP 5 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

FP 6 0.7 -- -- -- 0.7 0.4 -- -- -- 0.4 1.2 4% 

FP 7 5.9 -- -- -- 5.9 0.6 -- -- -- 0.6 6.5 24% 

FP 8 1.5 -- -- -- 1.5 0.7 -- -- -- 0.7 2.1 8% 

FP 9 -- -- -- -- 0.0 -- -- -- -- 0.0 0.0 0% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 4,546 linear feet of 
riverbank stabilization/remediation within hairy wild rye Priority Habitat, and SED 10 would require 193 
linear feet of riverbank stabilization/remediation within hairy wild rye Priority Habitat.   

 

DD-3-2. Impacts to Hairy Wild Rye Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of hairy wild rye.  The impacts to the Priority Habitat in Reach 5A due to these combination of 
sediment and floodplain alternatives are shown in Table DD-2 (except for the combination of SED 2/FP 1 
which does not involve any remedial construction activities).  Impacts to hairy wild rye under these 
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combinations, except SED 10/FP 9, would range from 3 acres under SED 9/FP 8 (11% of the Priority Habitat) 
to approximately 8 acres under SED 8/FP 7 (30% of the Priority Habitat), plus approximately 4,500 linear feet 
of riverbank habitat.  The floodplain and riverbank work involved under these combinations would cause direct 
mortality to any hairy wild rye plants growing in the work areas and cause a reduction in the seed bank of this 
species within the PSA.  SED 10/FP 9 would have considerably reduced impacts, affecting less than 1 acre 
(2%) of the Priority Habitat and approximately 200 linear feet of riverbank within that habitat. 

Table DD-2. Impacts to Hairy Wild Rye Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 1.9 -- -- -- 2.2 4.1 15% 

SED 5/FP 4 1.9 -- -- -- 2.2 4.2 15% 

SED 6/FP 4 1.9 -- -- -- 2.2 4.2 15% 

SED 8/FP 7 6.8 -- -- -- 1.3 8.1 30% 

SED 9/FP 8 2.4 -- -- -- 0.7 3.0 11% 

SED 10/FP 9 0.6 -- -- -- 0.0 0.6 2% 
* Includes 27-acre Priority Habitat between the Confluence and Woods Pond Dam.   
Note:  Riverbank stabilization/remediation would impact 4,546 linear feet of riverbank for 
all alternative combinations except for SED10/FP9, which would impact 193 linear feet of 
riverbank due to stabilization/remediation.     

 

DD-3-3. Impacts to Hairy Wild Rye Habitat from Treatment/Disposition Alternatives 

There would be no impacts to hairy wild rye Priority Habitat from any of the treatment/disposition alternatives 
since no facilities would be built and no work would be conducted within the mapped habitat for this species. 

DD-4. Assessment of Take of Hairy Wild Rye 

The attached tables – Table DD-3 for the sediment alternatives, Table DD-4 for the floodplain alternatives, 
and Table DD-5 for the selected sediment-floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take; and (b) whether any take would be likely 
to impact a significant portion of the local population of this species. 

As shown in Table DD-3, SED 3 through SED 9 would each result in a take of hairy wild rye.  While the in-
river remedial work under those alternatives (affecting approximately 1 acre of Priority Habitat) would not 
directly impact hairy wild rye (which does not grow in aquatic habitats), these alternatives would also impact 
approximately 4,500 linear feet of riverbank within Priority Habitat, which does constitute suitable habitat for 
this species.  Riverbank stabilization/removal above the ordinary high water level would cause a take by 
removing the plants and seeds of this species on the affected banks.  In addition, under SED 3 through 
SED 8, access road/staging area construction would impact approximately 2 acres of the floodplain within 
suitable habitat for this species.  Those activities would also cause a take by removing or destroying hairy wild 
rye plants and seeds in the impacted area.   

Although the access road/staging area construction under SED 3 through SED 8 would impact only a 
relatively small portion (~ 7%) of the Priority Habitat of hairy wild rye, the combination of those impacts with 
impacts on 4,500 linear feet of suitable riverbank habitat could potentially impact a significant portion of the 
local population.  While SED 9 would involve the same riverbank impacts, it would affect less floodplain 
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habitat (0.1 acre, less than 1% of the Priority Habitat) and thus would be unlikely to impact a significant 
portion of the local population.  

Under SED 10, the impacts from sediment removal are limited to less than 1 acre and there are no associated 
floodplain impacts from access and staging areas.  In addition, riverbank impacts under SED 10 would be 
reduced to approximately 200 feet of stabilization/remediation.  Given that this species does not grow in 
aquatic habitats and that riverbank impacts would be considerably reduced under SED 10, it is unlikely that 
this alternative would cause a take of the hairy wild rye.  Even if SED 10 were to cause a take, it would affect 
only 2% of the Priority Habitat, mostly outside suitable habitat, and therefore would not result in an impact to a 
significant portion of the local population.    

As shown in Table DD-4, FP 1 would involve no action, and FP 2, FP 5, and FP 9 would not result in a take of 
hairy wild rye as no construction activities would occur within the Priority Habitat of this species.  All of the 
other floodplain alternatives would involve soil removal and access road/staging area construction within 
suitable floodplain habitat.  These alternatives would cause a take of the hairy wild rye through the removal or 
destruction of any plants in the affected areas and seeds within the substrate.     

FP 3, FP 4, FP 6, and FP 8 would affect 4% to 8% of the hairy wild rye Priority Habitat; it is unlikely that these 
effects would be extensive enough to impact a significant portion of the local population.  FP 7, however, 
would impact about 7 acres or 24% of the mapped Priority Habitat within suitable floodplain habitat.  These 
effects would be extensive enough to impact a significant portion of the local population.  

As shown in Table DD-5, all combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1 and SED 10/FP 9) would involve a take of the hairy wild rye for similar reasons to those 
discussed above.  It is unlikely that a take would occur under SED 10/FP 9, as this combination would not 
impact any floodplain habitat and only approximately 200 lf of riverbank habitat.   

SED 3/FP 3, SED 5/FP 4, SED 6/FP 4 and SED 9/FP 8 would affect 11 to 15% of mapped Priority Habitat 
and 4,500 linear feet of suitable riverbank habitat.  These combined effects could impact a significant portion 
of the local population of hairy wild rye, particularly considering potential changes in hydrology and invasive 
species resulting from disturbances to the riverbank and floodplain.  NHESP (2010) notes that “changes to 
the hydrologic regime due to local use could reduce the habitat viability” for hairy wild rye.  As described in 
Section 5, changes along the riverbank and in the floodplain swales that would occur under these 
combinations could alter the flooding regime (extent, duration, depth, and frequency of flooding) that sustains 
hairy wild rye in the floodplain forests and would increase the potential for invasive species colonization.  
SED 8/ FP 7 would impact 30% of the Priority Habitat plus approximately 4,500 lf of riverbank.  Its impacts 
would include direct effects on the high terrace floodplain forest that is most likely the primary habitat for hairy 
wild rye, as well as indirect effects from hydrological changes and proliferation of invasive species.  The 
adverse effects of SED 8/FP 7 are therefore extensive enough that that combination would impact a 
significant portion of the local population.  

It should be noted that while habitat restoration measures could include re-planting of hairy wild rye, if 
feasible, in areas where the plants had been removed, such actions would not eliminate the takes, nor would 
they change the above conclusions regarding the extent of population impacts.  Numerous factors  – including 
invasive species proliferation, grazing by wildlife such as white-tailed deer, disease, improper hydrology, 
changes in soil characteristics or other environmental conditions, and/or differences in genetic suitability of 
commercial seeds (if available) – could impair the success of seed stock.  As a result, replanting efforts, if 
feasible, would not reliably result in lessening the impacts of the remedial construction activities on the local 
population where a significant portion of that population would be affected.  
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Table DD-3. Assessment of Take of Hairy Wild Rye under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no action. N/A 

SED 2 No take due to Monitored Natural Recovery 
only. 

N/A 

SED 3 
through 
SED 8 

Yes.  These alternatives would impact 
approximately 2 acres of suitable floodplain 
habitat for this species (for access 
roads/staging areas), along with 
approximately 4,500 linear feet of suitable 
riverbank habitat (for bank stabilization).  
These activities would cause a take by 
removal and/or destruction of hairy wild rye 
plants and seeds.    

Possibly.  While access road/staging area 
construction would impact only about 7% of 
the Priority Habitat of hairy wild rye, the 
combination of those impacts with impacts on 
4,500 linear feet of suitable riverbank habitat 
could impact a significant portion of the local 
population.   

SED 9 Yes.  This alternative would impact 
approximately 4,500 linear feet of suitable 
riverbank habitat for bank stabilization.  
These activities would cause a take by 
removal and/or destruction of hairy wild rye 
plants and seeds.    

Unlikely.  While this alternative would involve 
the same riverbank impacts as SED 3 through 
SED 8, it would affect less floodplain habitat 
(less than 1% of the Priority Habitat) and thus 
would be unlikely to impact a significant portion 
of the local population. 

SED 10 Unlikely.  This alternative would affect less 
than 1 acre of Priority Habitat for sediment 
removal, and that would occur in unsuitable 
habitat for this species.  It would involve no 
floodplain impacts on suitable habitat and 
considerably reduced riverbank impacts (< 
200 linear feet).  As such, a take is unlikely. 

No.  Even if a take were found to occur, this 
alternative would not affect a significant portion 
of the local population as it would impact less 
than 2% of the mapped Priority Habitat, would 
not alter any suitable floodplain habitat, and 
would have minimal riverbank impacts.   
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Table DD-4. Assessment of Take of Hairy Wild Rye Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action. NA 

FP 2, FP 5, 
and  FP 9 

No take due to no work in Priority 
Habitat of this species. 

NA 
 

FP 3, FP 4, 
FP 6, and 

FP 8 

Yes.  Soil removal activities and access 
road/staging area construction would 
impact between 1 and 2 acres of 
suitable floodplain habitat.  These 
activities would result in a take by 
causing direct mortality to any living 
species in the affected areas and 
removing or destroying the seeds of this 
species.  

Unlikely.  Impacts would be limited to 
approximately 4% to 8% of the Priority Habitat, 
which would probably not be enough to impacts 
a significant portion of the local population.  

FP 7 Yes.  Soil removal activities and access 
road/staging areas would impact 
approximately 7 acres of suitable 
floodplain habitat.  These activities 
would result in a take by causing direct 
mortality to any living species in the 
affected areas and removing or 
destroying the seeds of this species.  

Yes.  This alternative would impact 24% of the 
Priority Habitat, largely in suitable floodplain 
habitats.  These effects would be extensive 
enough to impact a significant portion of the 
local population.  
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Table DD-5. Assessment of Take of Hairy Wild Rye under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination 

Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 3/FP 3  

SED 5/FP 4  

SED 6/FP 4 

SED 9/FP 8  

Yes.  These combinations would impact 
approximately 3 acres of suitable floodplain 
habitat and an additional 4,500 linear feet 
of suitable riverbank habitat.  These 
activities would result in a take by causing 
direct mortality to any living species in the 
affected areas and removing or destroying 
the seeds of this species.  

Possibly.  These combinations would affect 
11 to 15% of mapped Priority Habitat in 
combination with 4,500 linear feet of 
suitable riverbank habitat.  These 
combined effects could impact a significant 
portion of the local population of hairy wild 
rye, particularly considering potential 
changes in hydrology and competition from 
invasive species resulting from 
disturbances to the riverbank and 
floodplain.  

SED 8/FP 7 Yes.  This alternative combination would 
impact approximately 7 acres of suitable 
floodplain habitat and an additional 4,500 
linear feet of riverbank habitat.  These 
activities would result in a take by causing 
direct mortality to any living species in the 
affected areas and removing or destroying 
the seeds of this species.  

Yes.  This combination would impact 30% 
of mapped Priority Habitat in combination 
with 4,500 linear feet of suitable riverbank 
habitat.  Such effects would impact a 
significant portion of the local population of 
hairy wild rye. 

SED 10/FP 9 Unlikely.  This combination would affect 
less than 1 acre of Priority Habitat for 
sediment removal, and that would occur in 
unsuitable habitat for this species.  It would 
involve no floodplain impacts on suitable 
habitat and considerably reduced riverbank 
impacts (< 200 linear feet).  As such, a take 
is unlikely.  

No.  Even if a take were found to occur, 
this combination would not affect a 
significant portion of the local population as 
it would impact less than 2% of the 
mapped Priority Habitat, would not alter 
any suitable floodplain habitat, and would 
have minimal riverbank impacts.    
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EE. Intermediate Spike-Sedge (Eleocharis intermedia) MESA 
Assessment  

EE-1. Summary of Species Life Cycle and Habitat Requirements 

The intermediate (or matted) spike-sedge (or spike-rush) (Eleocharis intermedia) is a small (about 2 to 10 
inches tall), densely tufted, annual herbaceous plant species with thin, wiry stems.  The intermediate 
spike-sedge is a Threatened Species under the Massachusetts Endangered Species Act (MESA) 
(NHESP 2008).  In Massachusetts, this species is typically found on muddy, alkaline river banks and pond 
shores, usually during periods of low water when the muddy shores are exposed.  The flowering period of this 
plant is from August into October.  As an annual plant, the occurrence and distribution of the intermediate 
spike-sedge may vary from year to year depending on the presence of suitable habitat and seed production.  
The achenes (dry fruit produced by many flowering plants) of these species are distributed by moving water, 
and germinate when conditions are suitable at the location to which they are dispersed.  According to 
NHESP, this species has reported occurrences within only 14 communities in Massachusetts, all of which are 
in western counties (Berkshire, Franklin, and Hampshire).   

EE-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to 2010 NHESP database information, the Priority Habitat of the intermediate spike-sedge between 
the Confluence and Woods Pond begins at the Confluence and extends south through all of Reaches 5A 
and 5B and into the central portion of Reach 5C, as shown on Figure EE-1 at the end of this section.  
Occurrences of the intermediate spike-sedge have been reported along the Housatonic River within 
Reach 5A west of the Joseph Road area and in Reach 5B south of New Lenox Road (Woodlot 2002).  The 
areal extent of the mapped Priority Habitat in Reach 5 is primarily confined to the main channel of the 
Housatonic River, its riverbanks, and the contiguous backwater areas; however, mapped Priority Habitat also 
includes areas of forested floodplain, shrub swamp, and emergent marsh along the margins of the river.  The 
total Priority Habitat of the intermediate spike-sedge in Reach 5 covers 275 acres, of which approximately 267 
acres occur within the PSA.  There is no mapped Priority Habitat of intermediate spike-sedge in Reach 6.   

An additional 33 acres of mapped Priority Habitat are located within Reach 7, to the south of the Route 102 
Bridge in Lee, Massachusetts, as shown on Figure EE-2.  The areal extent of this mapping is confined to the 
Housatonic River and the Hop Brook tributary. 

Based on consideration of the Priority Habitat mapping of the intermediate spike-sedge and its characteristics, 
two distinct populations of this species have been identified and evaluated in this assessment – one in 
Reach 5 and one in Reach 7.  Given the distance between the population in Reach 5 and that in Reach 7 
(approximately 6 miles), as well as the ecological conditions in the intervening area (e.g., Woods Pond and its 
dam, other impoundments and roadway crossings), these are considered separate local populations.  

This species prefers muddy shoreline habitat, and such habitat is broadly distributed along the river margins 
and shallow backwaters throughout the mapped Priority Habitat.  Accordingly, it is assumed that plants or 
achenes are also broadly distributed throughout the river and backwater areas, as well as emergent marsh 
habitats, within the mapped Priority Habitat; however, as this species is an annual plant, the locations of 
growing plants within the Priority Habitat from year to year are likely to vary.    
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EE-3. Impacts of Remedial Alternatives on Intermediate Spike-Sedge Habitat 

EE-3-1. Impacts to Intermediate Spike-Sedge Habitat from Individual Sediment and Floodplain Alternatives  

Table EE-1 summarizes the areal extent of work within intermediate spike-sedge habitat within Reach 5 for all 
the individual sediment and floodplain remedial alternatives.  SED 1 involves no construction activities, and 
SED 2 is limited to monitored natural recovery (MNR).  SED 3 through SED 9 would involve various levels of 
impacts within the river in the Priority Habitat of intermediate spike-sedge, ranging from 42 acres of impact 
under SED 3 to 114 acres of impact under SED 8.  Additional impacts would occur from the approximately 
83,000 linear feet (lf) of riverbank stabilization/remediation within Priority Habitat under SED 3 through SED 9.  
Impacts on the riverine Priority Habitat of this species under SED 10 would be reduced to approximately 20 
acres within the river channel and approximately 8,500 lf of riverbank stabilization/remediation.   

Excavation of the muddy substrate along the margins of the river and the riverbank would directly remove any 
intermediate spike-sedge plants and their preferred suitable habitat.  The excavation of sediments would likely 
also remove the seeds or achenes of the intermediate spike-sedge, reducing the repository of this species’ 
seed bank and adversely affecting the long-term viability of this species along the Housatonic River.  Since 
the imported material used for capping or backfilling the excavated areas would not carry the seeds of 
intermediate spike-sedge, the newly placed moist cap/backfill materials would not foster the re-growth of this 
species.  Moreover, these disturbed conditions are susceptible to colonization by invasive species, which are 
likely to have a competitive advantage over intermediate spike-sedge.  

Construction of access roads and staging areas would alter approximately 22 acres of floodplain habitat 
within the Priority Habitat under SED 3 through SED 8, less than 1 acre of floodplain habitat under SED 9, 
and 3 acres of floodplain habitat under SED 10.  Access and staging construction would impact intermediate 
spike-sedge habitat wherever such work directly alters exposed muddy substrate or emergent wetlands.  

Considering both the sediment remediation work and the construction of supporting facilities, SED 10 would 
impact 8% of the total Priority Habitat of this species in Reach 5, SED 3 would impact 22% of that habitat, and 
SED 4 through SED 9 would impact 40% to 49% of that habitat.   

Floodplain remedial activities under FP 2 through FP 9 would cause varying levels of impact to mapped 
Priority Habitat in Reach 5 due to soil excavation/backfilling and access road/staging area construction.  
These impacts range from approximately 2 acres under FP 2 to 79 acres under FP 7, as shown in 
Table EE-1.  Floodplain soil removal as well as access road and staging area construction in any emergent 
wetland, seasonal pool, or other habitat where suitable exposed mudflat habitat occurs would impact this 
species by removing any plants present, as well as the seed bank, in those areas and altering the habitat for 
this species.  The resulting disturbed conditions would also be susceptible to colonization by invasive species, 
such as purple loosestrife, which could out-compete intermediate spike-sedge.  In total, FP 2 and FP 9 would 
impact less than 1% of the Priority Habitat of this species in Reach 5, FP 3 through FP 5 would impact 7% to 
10% of that habitat, and FP 6 through FP 8 would impact 15% to 29% of that habitat.   
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Table EE-1. Impacts to Intermediate Spike-Sedge Priority Habitat by Remedial Alternative within 
Reaches 5 and 6    

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres)

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0.0% 

SED 2 Monitored Natural Recovery 0.0 0.0% 

SED 3 39.4 -- 2.3 -- 41.8 12.5 8.6 0.3 -- 21.4 63.1 22% 

SED 4 43.1 29.1 24.0 -- 96.2 12.4 9.0 0.3 -- 21.7 117.9 43% 

SED 5 43.1 29.1 24.0 -- 96.2 12.4 9.0 0.3 -- 21.7 117.9 43% 

SED 6 44.7 33.3 30.6 -- 108.6 12.4 9.0 0.3 -- 21.7 130.3 47% 

SED 7 44.7 33.3 30.6 -- 108.6 12.4 9.0 0.3 -- 21.7 130.3 47% 

SED 8 45.0 35.2 33.8 -- 114.0 12.4 9.0 0.3 -- 21.7 135.7 49% 

SED 9 44.7 33.3 30.7 -- 108.7 0.2 0.1 -- -- 0.2 108.9 40% 

SED 10 19.7 -- -- -- 19.7 2.5 0.5 -- -- 3.0 22.7 8% 

Floodplain Alternatives 
FP 1 No Action 0 0% 

FP 2 1.0 0.2 0.3 -- 1.5 0.4 0.2 0.2 -- 0.7 2.3 <1% 

FP 3 7.2 5.3 4.7 -- 17.2 1.6 0.7 0.4 -- 2.6 19.8 7% 

FP 4 12.3 7.2 5.7 -- 25.2 1.4 1.1 0.5 -- 3.0 28.3 10% 

FP 5 9.3 4.5 6.3 -- 20.1 1.3 0.8 0.5 -- 2.5 22.6 8% 

FP 6 23.4 21.3 11.6 -- 56.3 1.1 0.9 0.7 -- 2.7 59.0 21% 

FP 7 37.9 25.9 13.5 -- 77.3 0.9 0.7 0.6 -- 2.1 79.4 29% 

FP 8 16.7 10.4 9.4 -- 36.5 1.8 1.3 0.6 -- 3.7 40.2 15% 

FP 9 1.0 0.3 0.3 -- 1.6 0.4 0.4 0.2 -- 0.9 2.5 <1% 

1.   In addition to the impacts shown in this table, SED 3 through SED 9 would each require 82,686 linear feet 
of riverbank stabilization/remediation within Priority Habitat and SED 10 would require 8,559 linear feet of 
riverbank stabilization/remediation within intermediate spike-sedge Priority Habitat. 

 

In Reach 7, no impacts to intermediate spike-sedge Priority Habitat from remediation or construction of 
access roads and staging areas would occur under any of the sediment alternatives or under any of the 
floodplain alternatives except for FP 7.  Under FP 7, less than an acre, or 1% of the intermediate spike-sedge 
habitat in Reach 7, would be impacted.  

EE-3-2. Impacts to Intermediate Spike-Sedge Habitat from Combinations of Sediment and Floodplain 
Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the text of this report) on the 
Priority Habitat of the intermediate spike-sedge.  For the Priority Habitat in Reach 5, those impacts are shown 
in Table EE-2 (except for the combination of SED 2/FP 1, which does not involve any remedial construction 
activities).  Impacts to intermediate spike-sedge habitat from the combinations of sediment-floodplain 
alternatives would range from approximately 25 acres under SED 10/FP 9 (9% of the Priority Habitat) to 
approximately 196 acres under SED 8/FP 7 (71% of the Priority Habitat).  In addition, under all alternative 



Intermediate Spike-Sedge 
MESA Assessment        
 
 

 EE-4 October 2010 

combinations except SED 10/FP 9, approximately 83,000 lf of riverbank stabilization/remediation within 
Priority Habitat would be required.  SED 10/FP 9 would require considerably reduced riverbank 
stabilization/remediation, affecting approximately 8,500 lf of riverbank within the Priority Habitat. 

Table EE-2. Impacts to Intermediate Spike-Sedge Priority Habitat from Combinations of Sediment and 
Floodplain Alternatives in Reaches 5 and 6 

Alternative 
Combination 

Remediation Impacts (acres) Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat*5A 5B 5C 6 

SED 3/FP 3 46.6 5.3 7.1 -- 21.7 80.7 29% 

SED 5/FP 4 55.4 36.3 29.7 -- 19.4 140.8 51% 

SED 6/FP 4 57.0 40.5 36.3 -- 19.4 153.2 56% 

SED 8/FP 7 81.4 60.6 46.4 -- 7.6 196.0 71% 

SED 9/FP 8 61.4 43.8 40.1 -- 3.4 148.6 54% 

SED 10/FP 9 20.7 0.3 0.3 -- 3.3 24.6 9% 
*Includes 275-acre Priority Habitat between the Confluence and the Woods Pond Dam.   
 
Note:  In addition to the impacts shown in this table, all of these combinations except 
SED 10/FP 9 would also each require 82,686 linear feet of riverbank stabilization/ remediation 
within Priority Habitat and SED 10/FP 9 would require 8,559 linear feet of riverbank 
stabilization/remediation within intermediate spike-sedge Priority Habitat.   

 

In Reach 7, none of these combinations of alternatives would impact the intermediate spike-sedge except for 
SED 8/FP 7, which would impact less than 1 acre of floodplain habitat (comprising less than 1% of the total 
Priority Habitat in Reach 7). 

EE-3-3. Impacts to Intermediate Spike-Sedge Habitat from Treatment/Disposition Alternatives  

None of the treatment/disposition alternatives for removed sediment and soil would impact mapped Priority 
Habitat for the intermediate spike-sedge. 

EE-4. Assessment of Take of Intermediate Spike-Sedge 

The attached tables – Table EE-3 for the sediment alternatives, Table EE-4 for the floodplain alternatives, and 
Table EE-5 for the selected sediment and floodplain combinations – identify, for each alternative (or 
combination):  (a) whether a take would occur and the type of take: and (b) whether any take would be likely 
to impact a significant portion of the local populations of this species. 

As shown in Table EE-2, all of the sediment alternatives except for SED 1 and SED 2 would result in a take of 
the intermediate spike-sedge in Reach 5.  At a minimum, the actions associated with the removal, engineered 
capping, or thin-layer capping of river bottom sediments and the stabilization of riverbanks would affect 
exposed muddy substrates along the river margins that provide habitat for intermediate spike-sedge 
populations.  These activities would all result in direct killing of any intermediate spike-sedge plants present in 
those areas.  Sediment removal is also likely to substantially remove the seed bank of this species, which 
would also constitute a take under MESA.  In addition, construction of access roads and staging areas would 
impact portions of mapped intermediate spike-sedge habitat, including open wetland habitats with exposed 
muddy substrates that provide preferred habitat for this species.  These activities would also result in mortality 
to any plants of these species present in those areas, as well as removal or destruction of the seed bank.   
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The alterations under SED 3 through SED 9 would impact a significant portion of the intermediate spike-
sedge local population in Reach 5.  Those alternatives would impact 22% to 49% of the mapped Priority 
Habitat; and the riverbank stabilization/remediation activities under those alternatives would disturb 
approximately 70% (83,000 lf) of the river margins within spike-sedge Priority Habitat where this species is 
most likely to occur.  These disturbances would not only result in a widespread removal or destruction of 
spike-sedge plants and seeds, but would also result in a high potential for colonization of invasive species at 
the expense of intermediate spike-sedge growth.  SED 10, by contrast, would not be expected to impact a 
significant portion of the local population, because it would alter only 8% of the mapped habitat and 
approximately 8,500 lf of riverbank.   

As shown in Table EE-3, FP 2 and FP 9 are unlikely to result in a take of the intermediate spike-sedge, as 
only a small portion (<1%) of the intermediate spike-sedge Priority Habitat in Reach 5 would be impacted and 
the impacts would occur within transitional floodplain forest which is not a preferred habitat for this species.  
The remaining floodplain removal alternatives would result in a take of the intermediate spike-sedge in 
Reach 5.  FP 3 through FP 5 would impact 7 to 10% of the Priority Habitat; FP 8 would impact 15% of the 
Priority Habitat; and FP 6 and FP 7 would impact 21 to 29% of the mapped Priority Habitat.  These 
alternatives would alter suitable habitat wet meadow and emergent marsh habitats with exposed muddy 
substrates, and would kill any plants within the remediated area.  Floodplain soil removal activities are also 
likely to remove the seed bank of this species, which would also constitute a take under MESA.    

The extent of the alterations under FP 6 through FP 8 (15 to 29% of the Priority Habitat) would impact a 
significant portion of the intermediate spike-sedge local population in Reach 5 through removal of plants and 
seeds, as well as increasing the potential for invasive species proliferation.  However, impacts under FP 3 
through FP 5 (7 to 10% of the Priority Habitat) are unlikely to impact a significant portion of the local 
population. 

As shown in Table EE-6, all of the combinations of sediment and floodplain alternatives subject to evaluation 
(except SED 2/FP 1) would involve a take of the intermediate spike-sedge in Reach 5 for similar reasons to 
those discussed above.  SED 3/ FP 3 would impact 29% of the Priority Habitat plus approximately 83,000 lf of 
riverbank. The remaining combinations except for SED 10/FP 9 would impact 54% to 71% of the Priority 
Habitat, as well as 83,000 lf of riverbank.  Given the magnitude of this work, these combinations would impact 
a significant portion of the local population.  Conversely, SED 10/FP 9 would not do so, since it would impact 
only about 9% of the Priority Habitat and considerably less riverbank within the mapped habitat (8,500 lf). 

In Reach 7, none of the sediment or floodplain alternatives or the combinations would affect the mapped 
Priority Habitat of intermediate spike-sedge except for FP 7 and SED 8/FP 7.  The latter alternatives would 
impact less than 1 acre of the Priority Habitat.  It appears that these impacts would occur on the margins of 
the river, which would constitute suitable habitat for this species, and therefore would remove any 
intermediate spike-sedge plants there or alter suitable muddy substrate utilized by the intermediate spike-
sedge.  Thus, although only very small percentage of habitat would be impacted (less than 1%), these 
alternatives would likely cause a take by removing any intermediate spike-sedge in the impacted area.  
However, any such take would not impact a significant portion of the local spike-sedge population in Reach 7.   

It should be noted that habitat restoration measures to address impacts to the intermediate spike-sedge may 
not be practical and, in any case, would be unreliable.  Due to the annual nature of this species, any 
reseeding efforts would be very difficult, if not impractical.  Even if reseeding is feasible, such actions would 
not eliminate the take or change the above conclusions regarding the extent of population impacts.  
Numerous factors – including invasive species proliferation, grazing by wildlife such as Canada geese or 
other waterfowl, disease, improper hydrology, changes in soil characteristics or other environmental 
conditions, and/or differences in genetic suitability of commercial seeds (if available) – could impair the 
success of seed stock.  As a result, reseeding efforts, if feasible, would not reliably lessen the impacts of the 
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remedial construction activities on the local population where a significant portion of that population would be 
affected.   
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Table EE-3. Assessment of Take of Intermediate Spike-Sedge Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

SED 1 No take due to no construction activities. NA 

SED 2 No take due to monitored natural recovery 
only.  

NA 

SED 3 
through 
SED 9 

Yes in Reach 5.  Remediation of 42 to 114 
acres of river and backwater areas, along 
with stabilization of 83,000 linear feet (lf) of 
riverbank, in intermediate spike-sedge habitat 
would impact muddy substrates that are 
habitat of this species.  These activities would 
result in direct killing of any intermediate 
spike-sedge plants present in those areas.  
Sediment excavation is also likely to 
substantially remove the seed bank of this 
species, which would also constitute a take 
under MESA.  Access roads and staging 
areas would have similar impacts in an 
additional 21-22 acres of mapped 
intermediate spike-sedge habitat, portions of 
which consist of the open wetland habitats 
with exposed muddy substrates that function 
as preferred habitat for this species. 
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

Yes in Reach 5.  Approximately 22% to 
49% of the intermediate spike-sedge 
habitat within Reach 5 would be affected by 
these activities, along with an extensive 
length of riverbank within that habitat 
(83,000 lf).  The loss of muddy substrate 
which functions as the preferred habitat for 
this species along the lower portion of the 
riverbanks as well as within the floodplain 
would impact a significant portion of the 
local intermediate spike-sedge population 
in Reach 5.  
 
NA in Reach 7 due to no take.  

SED 10 Yes in Reach 5. Sediment removal would 
impact 20 acres of mapped habitat and would 
alter intermediate spike-sedge habitat along 
8,500 lf of riverbank.  These activities would 
result in direct killing of any intermediate 
spike-sedge plants present in those areas.  
Sediment excavation would also likely 
substantially remove the intermediate spike-
sedge seed bank in the river sediments in the 
affected areas, which would also constitute a 
take under MESA.  Access road and staging 
area impacts would result in the loss of an 
additional 3 acres of habitat.   
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

No in Reach 5.  SED 10 would impact only 
8% of the mapped Priority Habitat of the 
intermediate spike-sedge and the riverbank 
stabilization/remediation would be reduced 
by almost 90% when compared to SED 3 
through SED 9.  In addition, the riverbank 
stabilization/remediation under SED 10 
would focus on outer meander bends and 
other areas of erosion, rather than in 
depositional areas such as mudflats where 
this species occurs, and therefore impacts 
to this species would be minimized. 
 
 
NA in Reach 7 due to no take.      
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Table EE-4. Assessment of Take of Intermediate Spike-Sedge Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no action.   NA 

FP 2 & FP 9 Unlikely in Reach 5.  These alternatives would 
impact less than 1% of the intermediate spike-
sedge Priority Habitat in Reach 5, with impacts 
occurring in floodplain habitats that are 
generally not utilized by this species.  
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

No in Reach 5.  Even if a take occurred, 
the alternatives would impact less than 3 
acres of Priority Habitat or less than 1% 
of the intermediate spike-sedge Priority 
Habitat within Reach 5. 
 
NA in Reach 7 due to no take. 

FP 3 through 
FP 5 

Yes in Reach 5.  Total impact areas within the 
intermediate spike-sedge Priority Habitat due 
to remediation work range from 17 to 25 acres 
with an additional 3 acres of impact due to 
access road and staging area construction.  
Areas of wet meadow, shallow emergent 
marsh, vernal pools, and other wetland areas 
that potentially have exposed muddy substrate 
would be impacted under these alternatives. 
Excavation and associated activities in areas 
that currently support the growth of 
intermediate spike-sedge would result in direct 
killing of plants of this species.  Those 
activities are also likely to substantially remove 
any seed bank of this species, which would 
also constitute a take under MESA. 
 
No for Reach 7 due to no impacts on Priority 
Habitat.     

Unlikely in Reach 5.  These alternatives 
would impact 7% to 10% of the 
intermediate spike-sedge Priority Habitat 
in Reach 5, including only small portions 
of preferred habitat.   
 
NA in Reach 7 due to no take. 

FP 6 through 
FP 8 

Yes in Reach 5.  Soil removal activities and 
access road/staging areas would involve 
alteration of muddy substrates in wet 
meadows, shallow emergent marsh, and other 
suitable habitats throughout a substantial 
portion (41 to 80 acres or 15% to 29%) of the 
Priority Habitat for this species in Reach 5.  
Impacts due to construction of access roads 
and staging areas total 3 to 4 acres.  
Excavation and associated activities in areas 
that currently support the growth of 
intermediate spike-sedge would result in direct 
killing of plants of this species.  Those 
activities also likely to substantially remove any 
seed bank of this species, which would also 
constitute a take under MESA. 
 
 
 

Yes in Reach 5.  These alternatives 
would impact 15% to 29% of the 
intermediate spike-sedge Priority Habitat 
in Reach 5.  As impacts would include 
several open wetland habitats likely to 
support intermediate spike-sedge 
colonies, a significant portion of the local 
population would be impacted. 
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Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 

No in Reach 7 under FP 6 and FP 8 due to no 
impacts on Priority Habitat.   
 
Likely in Reach 7 under FP 7.  That alternative 
would impact a small amount (< 1 acre) of 
intermediate spike-sedge Priority Habitat in 
Reach 7, located on the river margin in 
suitable habitat for this species.  It would likely 
result in take by removing any intermediate 
spike-sedge plants or seeds present in that 
area.   

NA in Reach 7 under FP 6 and FP 8.  No 
in Reach 7 for FP 7 due to the very small 
amount (< 1%) of Priority Habitat 
affected.  
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Table EE-5. Assessment of Take of Intermediate Spike-Sedge under Combinations of Sediment 
and Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes in Reach 5.  Sediment remediation, 
riverbank remediation, soil removal 
activities, and access road/staging areas 
would involve alteration of muddy 
substrates along river margins, wet 
meadows, shallow emergent marsh, and 
other suitable habitats throughout a 
substantial area (80 acres) of the Priority 
Habitat for this species in Reach 5.  These 
activities would result in direct killing of 
plants of this species.  They are also likely 
to substantially remove any seed bank of 
this species, which would also constitute a 
take pursuant to MESA.  
 
No in Reach 7 due to no impacts on Priority 
Habitat.     

Yes in Reach 5.  This alternative 
combination would impact 29% of the 
intermediate spike-sedge Priority Habitat in 
Reach 5.  As impacts include extensive 
lengths of river margins and several open 
wetland habitats likely to support 
intermediate spike-sedge colonies, a 
significant portion of the local population 
would be impacted. 
 
 
 
 
 
 
NA in Reach 7 due to no take. 

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes in Reach 5.  Sediment remediation, 
riverbank remediation, soil removal 
activities, and access road/staging areas 
would involve alteration of muddy 
substrates along river margins, wet 
meadows, shallow emergent marsh, and 
other suitable habitats throughout a 
substantial area (approximately 150 acres) 
of the Priority Habitat for this species in 
Reach 5.  These activities would result in 
direct killing of plants of this species.  They 
are also likely to substantially remove any 
seed bank of this species, which would also 
constitute a take pursuant to MESA.  
 
No in Reach 7 due to no impacts on Priority 
Habitat.  

Yes in Reach 5. These combinations would 
impact approximately 51 to 56% of the 
intermediate spike-sedge Priority Habitat in 
Reach 5.  As impacts include extensive 
lengths of river margins and several open 
wetland habitats likely to support 
intermediate spike-sedge colonies, a 
significant portion of the local population 
would be impacted. 
 
 
 
 
 
 
NA in Reach 7 due to no take. 
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Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 8/FP 7 Yes in Reach 5.  Sediment remediation, 
riverbank remediation, soil removal 
activities, and access road/staging areas 
would involve alteration of muddy 
substrates along river margins, wet 
meadows, shallow emergent marsh, and 
other suitable habitats throughout a 
substantial area (approximately 196 acres) 
of the Priority Habitat for this species in 
Reach 5.  These activities would result in 
direct killing of plants of this species.  Soil 
excavation is also likely to substantially 
remove any seed bank of this species, 
which would also constitute a take pursuant 
to MESA.  
 
Likely in Reach 7.  This alternative 
combination would impact a small amount 
(< 1 acre) of intermediate spike-sedge 
Priority Habitat in Reach 7, located on the 
river margin in suitable habitat.  Thus, it 
would likely result in a take by removing 
any intermediate spike-sedge plants or 
seeds present in that area.  

Yes in Reach 5.  This alternative 
combination would impact 71% of the 
intermediate spike-sedge Priority Habitat in 
Reach 5.  As impacts include extensive 
lengths of river margins and several open 
wetland habitats likely to support 
intermediate spike-sedge colonies, a 
significant portion of the local population 
would be impacted. 
 
 
 
 
 
 
 
No in Reach 7.  This combination would 
affect only a very small amount (< 1%) of 
Priority Habitat in Reach 7.  

SED 10/FP 9 Yes in Reach 5. Although this combination 
would impact substantially less (25 acres) 
of the Intermediate spike-sedge Priority 
Habitat, habitats likely to support this 
species would still be affected.  
Construction activities in those areas would 
result in direct killing of any intermediate 
spike-sedge plants present in the affected 
areas.    
 
No in Reach 7 due to no impacts on Priority 
Habitat.   

No in Reach 5. This alternative combination 
would impact only 9% of the intermediate 
spike-sedge habitat in Reach 5 and 
riverbank impacts would be significantly 
reduced under this alternative combination.
 
 
 
 
 
NA in Reach 7 due to no take.   
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FF. Narrow-leaved Spring Beauty (Claytonia virginica) MESA 
Assessment  

FF-1. Summary of Species Life Cycle and Habitat Requirements 

Narrow-leaved spring beauty (Claytonia virginica) is a low-growing spring ephemeral in the Purslane family 
(Portulacaceae).  It is listed as an Endangered Species under the Massachusetts Endangered Species Act 
(MESA) (NHESP 2008).  Reaching heights of up to 12 inches, narrow-leaved spring beauty produces a loose 
raceme (elongated flower cluster).  Flowers are present in the early spring from April to early May.  As a 
spring ephemeral, flowering and seed production are completed before the overhead tree canopy fully 
develops.  Bumblebees, bee flies, and butterflies pollinate the flowers on clear days since the flowers close up 
at night and on cloudy days.  Once pollinated, the flowers close and the seeds ripen in small capsules.  Ripe 
seeds are ejected from the capsules a short distance from the parent plants.  Since seed production is 
completed early in the season, transport by spring floodwaters is likely.  Although a perennial species, the 
plant’s life cycle is completed by the middle of June, at which time the plants wither and disappear. 

Narrow-leaved spring beauty occurs in rich, damp to moist deciduous woods, thickets, floodplain forests, and 
open clearings on alluvial soils subject to seasonal flooding.  As evidenced by its affinity for floodplain forest 
habitat, narrow-leaved spring beauty is tolerant of seasonal flooding and thrives in the fertile conditions 
derived from such flooding regimes.  Native populations of narrow-leaved spring beauty are currently present 
only in Berkshire, Hampshire, and Hampden Counties in western Massachusetts and Barnstable County in 
eastern Massachusetts.   

FF-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, Priority Habitat of narrow-leaved spring beauty occurs at 
two locations within Reach 5, as shown on Figure FF-1.  The first area, approximately 20 acres in size, is 
located within Reach 5B approximately 500 feet north of New Lenox Road, on both the east and west sides of 
the Housatonic River.  This mapped Priority Habitat includes the east and west riverbanks, floodplain forest, 
shrub swamp, and wet meadow habitat.  The second area of Priority Habitat, approximately 2 acres in size, is 
located in the central section of Reach 5C and includes the southern bank of the Housatonic River and 
adjacent transitional floodplain forest habitat.  Both mapped Priority Habitat areas are composed primarily of 
floodplain forests on alluvial soils, which is the preferred habitat of narrow-leaved spring beauty.  No narrow-
leaved spring beauty Priority Habitat is identified in Reaches 6, 7, or 8.       

Based on the Priority Habitat mapping and the characteristics of the narrow-leaved spring beauty, the local 
population includes both Priority Habitat areas, which together total 22 acres, of which 18 acres are located 
within the PSA.  These two areas are separated by only approximately 1.2 miles.  Since there are no natural 
or man-made impoundments between the two mapped habitat areas, seed transport from the upstream to 
downstream sections of Priority Habitat is highly probable. 

Since the narrow-leaved spring beauty does not grow in aquatic environments, plants of this species would 
not be present in the river channel.  These plants are accordingly expected to be concentrated within the 
floodplain forest portions of the Priority Habitat with some plants present along the riverbanks. 

FF-3. Impacts of Remedial Alternatives on Narrow-leaved Spring Beauty Habitat 

FF-3-1. Impacts to Narrow-leaved Spring Beauty Habitat from Individual Sediment and Floodplain 
Alternatives 

Table FF-1 summarizes the areal extent of work within narrow-leaved spring beauty Priority Habitat for the 
sediment and floodplain remedial alternatives.  SED 1 and SED 2 involve no construction activities.  SED 3 
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through SED 10 would impact from less than 1 acre to 1 acre of Priority Habitat.  In addition, SED 3 through 
SED 9 would involve approximately 3,900 linear feet (lf), and SED 10 would involve approximately 500 lf, of 
riverbank stabilization/remediation within the Priority Habitat of this species.  Since this species does not grow 
in the river channel, riverine remediation would not cause direct mortality to plants, although it could reduce 
the available seed bank of this species along the river’s shorelines within and in proximity to mapped Priority 
Habitat.  Riverbank stabilization/remediation and access road construction would directly alter suitable 
habitat, cause direct plant mortality, and remove seed bank in work areas.  Changes to the riverbank may 
also alter hydrologic regimes in the adjacent floodplain, indirectly impacting the Priority Habitat for the narrow-
leaved spring beauty.  Such altered conditions are highly susceptible to colonization by invasive species, 
which would have a competitive advantage over narrow-leaved spring beauty.  NHESP (2010) specifically 
cites several invasive species known to occur in the PSA as threats to the narrow-leaved spring beauty (e.g., 
garlic mustard, moneywort, reed canary grass).  

The floodplain alternatives (other than FP 1 which involves no construction) would affect narrow-leaved spring 
beauty habitat through alteration of preferred forested floodplain habitat, removal of the existing seed bank, 
and direct mortality in the work areas.  FP 2 and FP 9 would impact 0.3 acre or less (≤1%) of the Priority 
Habitat, FP 3 and FP 5 would impact about 1 acre (5 to 6%) of that habitat, FP 4 and FP 8 would impact 
about 3 acres (14 to 15%) of that habitat, and FP 6 and FP 7 would impact 8 to 11 acres (38 to 49%) of that 
habitat.  The majority of these impacts would occur within transitional floodplain forest, the preferred habitat 
for this species.  Work under these alternatives would kill any living plants within the impacted areas and 
excavation activities would also remove any seed bank within the soil excavated.  Non-indigenous soil used 
for backfill would not carry the seeds of narrow-leaved spring beauty, and therefore would not have the 
potential to promote re-growth of this species in the restored areas.  Moreover, such altered conditions are 
highly conducive to colonization by invasive species, which would have a competitive advantage over narrow-
leaved spring beauty. 

Table FF-1. Impacts to Narrow-leaved Spring Beauty Priority Habitat by Remedial Alternative 

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 -- -- -- -- -- -- 0.7 -- -- 0.7 0.7 3% 

SED 4 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 

SED 5 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 

SED 6 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 

SED 7 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 

SED 8 -- 0.2 0.1 -- 0.3 -- 0.7 -- -- 0.7 1.0 5% 

SED 9 -- 0.2 0.1 -- 0.3 -- -- -- -- -- 0.3 1% 

SED 10 -- -- -- -- -- -- 0.2 -- -- 0.2 0.2 <1% 
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Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Floodplain Alternatives 
FP 1 No Action 0 0% 

FP 2 -- -- -- -- 0.0 -- 0.3 -- -- 0.3 0.3 1% 

FP 3 -- 0.7 -- -- 0.7 -- 0.3 -- -- 0.3 1.0 5% 

FP 4 -- 2.5 -- -- 2.5 -- 0.5 -- -- 0.5 3.0 14% 

FP 5 -- 1.2 -- -- 1.2 -- 0.1 -- -- 0.1 1.3 6% 

FP 6 -- 7.8 -- -- 7.8 -- 0.4 -- -- 0.4 8.2 38% 

FP 7 -- 10.4 -- -- 10.4 -- -- -- -- 0.0 10.5 49% 

FP 8 -- 2.9 -- -- 2.9 -- 0.4 -- -- 0.4 3.3 15% 

FP 9 -- -- -- -- -- -- 0.2 -- -- 0.2 0.2 <1% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 3,854 linear feet 
of riverbank stabilization/remediation narrow-leaved spring beauty Priority Habitat and SED 10 would 
require 518 linear feet of riverbank stabilization/remediation within that Priority Habitat.   

FF-3-2. Impacts to Narrow-leaved Spring Beauty Habitat from Combinations of Sediment and Floodplain 
Alternatives 

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the Revised CMS) on the Priority 
Habitat of the narrow-leaved spring beauty.  Those impacts are shown in Table FF-2 (except for the 
combination of SED 2/FP 1, which does not involve any remedial construction activities).  Total impacts to 
Priority Habitat of the narrow-leaved spring beauty would range from less than 1 acre (3% of the Priority 
Habitat) under SED 10/FP 9 to approximately 11 acres (50% of the Priority Habitat) under SED 8/FP 7.   

Table FF-2. Impacts to Narrow-leaved Spring Beauty Priority Habitat from Combinations of Sediment 
and Floodplain Alternatives 

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 -- 0.7 -- -- 1.0 1.7 8% 

SED 5/FP 4 -- 2.7 0.1 -- 0.7 3.5 16% 

SED 6/FP 4 -- 2.7 0.1 -- 0.7 3.5 16% 

SED 8/FP 7 -- 10.6 0.1 -- 0.1 10.8 50% 

SED 9/FP 8 -- 3.1 0.1 -- 0.4 3.6 17% 

SED 10/FP 9 -- 0.0 -- -- 0.5 0.5 3% 
* Includes 21.6-acre Priority Habitat between the Confluence and the Woods Pond Dam.  
Note:  In addition to the impacts shown above, all combinations except SED 10/FP 9 
would require 3,854 linear feet of riverbank stabilization/remediation within narrow-
leaved spring beauty Priority Habitat.  SED 10/FP 9 would require 518 linear feet of 
riverbank stabilization/remediation within narrow-leaved spring beauty Priority Habitat. 

 



Narrow-leaved Spring Beauty 
MESA Assessment      
 

 FF-4 October 2010 

FF-3-3. Impacts to Narrow-leaved Spring Beauty Habitat from Treatment/Disposition Alternatives 

There would be no work in or impacts to narrow-leaved spring beauty Priority Habitat under any of the 
treatment/disposition alternatives, since no facilities would be built and no work would be conducted within the 
mapped habitat for this species. 

FF-4. Assessment of Take of Narrow-Leaved Spring Beauty  

The attached tables – Table FF-3 for the sediment alternatives, Table FF-4 for the floodplain alternatives, and 
Table FF-5 for the selected combinations of sediment and floodplain alternatives – identify, for each 
alternative (or combination):  (a) whether a take would occur and the type of take; and (b) whether any take 
would be likely to impact a significant portion of the local population of this species. 

As shown in Table FF-3, SED 3 through SED 8 would result in a take of this species due to the construction 
of access roads in nearly one acre of Priority Habitat, as well as the alteration of approximately 3,900 lf of 
riverbank within that habitat.  This work would result in the direct mortality of any existing plants within the 
work area.  In addition, the seed bank of narrow-leaved spring beauty could be reduced by this work, as well 
as by the sediment removal in the riverine habitat.  Although SED 9 would not involve any access 
road/staging area impacts within the Priority Habitat area, riverbank stabilization and sediment removal would 
result in a take of the spring beauty either by direct mortality or seed bank removal.  A take under SED 10 is 
unlikely due to the small (0.2 acre) area of floodplain impact and minimal amount (500 lf) of riverbank 
stabilization.   

None of the sediment  alternatives would involve a take that is extensive enough to impact a significant 
portion of the local spring beauty population, as none of these alternatives would impact more than 5% of the 
Priority Habitat, and the impact to floodplain habitats likely to support the growth of this species would be 
approximately 3% of the Priority Habitat. 

As shown in Table FF-4, FP 2 and FP 9 would impact less than one-third of an acre of floodplain habitats in 
the Priority Habitat, and therefore are unlikely to result in a take of the spring beauty.  The remaining 
floodplain alternatives (other than FP 1) would impact between 1 and 11 acres for Priority Habitat, the majority 
of which would occur within floodplain forest, which is preferred habitat for this species.  These activities 
would result in a take of this species by causing direct mortality of any plants and the removal of any seed 
bank in the affected areas.    

Even if FP 2 and FP 9 caused a take, they would not affect a significant portion of the local population as they 
would affect 1% or less of the Priority Habitat.  FP 3 and FP 5 would impact 5 to 6% of the Priority Habitat and 
would be unlikely to affect a significant portion of the local population, since they would leave sufficient 
numbers of seed-producing plants or seed bank in the remaining floodplain soils for recolonization of the 
remediated areas.  FP 4 and FP 8 would impact 14 to 15% of the Priority Habitat, most of which would occur 
within this species’ preferred floodplain forest habitat, and thus could impact a significant portion of the local 
population.  FP 6 and FP 7 would 38 to 49% of the Priority Habitat, mainly within this species’ preferred 
floodplain forest habitat.  Given the loss of such a large portion of suitable habitat, these alternatives would 
impact a significant portion of the local population.  

As shown in Table FF-5, all of the combinations of sediment and floodplain alternatives under evaluation, 
except SED 2/FP 1 and possibly SED 10/FP9, would result in a take of the narrow-leaved spring beauty.  
SED 3/FP 3, SED 5/FP 4, SED 6/FP4, and SED 9/FP8 would impact approximately 2 to 4 acres of Priority 
Habitat along with approximately 3,900 lf of riverbank habitat within the spring beauty Priority Habitat.  
SED 8/FP 7 would impact approximately 11 acres of Priority Habitat along with 3,900 lf of riverbank habitat.  
All of these alternatives would result in a take by causing direct mortality of any plants within the work area as 
well as removal of seed bank.  Although SED 10/FP 9 would impact only 0.5 acre of Priority Habitat and 500 
lf, it could cause a take for the same reasons.   
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Since SED 3/FP 3 would affect only 8% of the Priority Habitat, it would likely not impact a significant portion of 
the local population.  Under SED 5/FP 4, SED 6/FP4, and SED 9/FP8, which would affect 16 to 17% of the 
Priority Habitat, an impact to a significant portion of the local population is likely.  SED 8/FP 7 would impact 
50% of the spring beauty Priority Habitat, resulting in an impact to significant portion of the local population.  
Finally, even if SED 10/FP 9 resulted in a take, it would not affect a significant portion of the local population 
as it would affect only 3% of the Priority Habitat.  

It should be noted that replanting of narrow-leaved spring beauty in areas where the plants had been 
removed would not eliminate the take under any of the sediment and floodplain alternatives.  Further, where 
there would be an impact to a significant portion of the local population, such replanting would not reliably 
reduce that impact.  This is particularly true since numerous factors – including invasive species proliferation, 
grazing by wildlife such as white-tailed deer, disease, improper hydrology, changes in soil characteristics or 
other environmental conditions, and/or differences in genetic suitability of commercially available plants or 
seeds – could impair the success of any plantings. 

References: 

NHESP. 2008. Massachusetts List of Endangered, Threatened and Special Concern Species as published in 
the Code of Massachusetts Regulations (321 CMR 10.00). Natural Heritage & Endangered Species Program. 
Westborough, MA. 

NHESP. 2010. Rare Plant Fact Sheet for Narrow-leaved Spring Beauty (Claytonia virginiana). Natural 
Heritage & Endangered Species Program, MA Division of Fisheries and Wildlife, Westborough, MA. 

United States Department of Agriculture. Natural Resources Conservation Service. Website Accessed April 
2010. http://plants.usda.gov/  
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Table FF-3. Assessment of Take of Narrow-Leaved Spring Beauty Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
SED 1 No take due to no remediation activities. NA 

SED 2 No take; monitored natural recovery only.  NA 

SED 3 
through 
SED 8 

Yes.  Access road construction would impact 
close to an acre of this species’ preferred 
floodplain forest habitat, and riverbank 
stabilization/remediation would impact 
approximately 3,900 linear feet of riverbank 
within Priority Habitat.  Such work along the 
banks and in the floodplain would cause 
direct plant mortality and remove seed bank 
in work areas.  In addition, sediment removal 
could reduce the available seed bank for this 
species along the shoreline. 

No.  These alternatives would impact only 
3-5% of the Priority Habitat, approximately 
one-third of which would occur in the river 
channel, where this species does not grow.  
Work on the riverbank and in floodplain 
forest, while it would adversely affect the 
habitat of this species, is not extensive 
enough to impact a significant portion of the 
local population.   
 

SED 9  Yes.  Although this alternative would not 
affect floodplain habitat of this species, 
riverbank stabilization/remediation of 
approximately 3,900 linear feet within Priority 
Habitat and sediment removal in riverine 
habitat would reduce any available seed bank 
along the shoreline, which would constitute a 
take of this species. 

No.  The limited extent of sediment and 
riverbank remediation under this alternative 
(affecting only 1% of the total Priority Habitat 
and none in this species’ preferred forested 
floodplain habitat) would not be enough to 
impact a significant portion of the local 
population. 
 

SED 10 Unlikely.  Due to the small area of floodplain 
impact for access roads (0.2 acre), the 
minimal amount of riverbank stabilization 
(500 lf), and the lack of any riverine 
remediation in Priority Habitat, a take of this 
species is unlikely.  

No.  Impacts to mapped habitat under this 
alternative are limited to less than 1% of the 
total Priority Habitat for this species and 
would not affect a significant portion of the 
local population.  
 

 



Narrow-leaved Spring Beauty 
MESA Assessment                   

                               FF-7 October 2010 

Table FF-4. Assessment of Take of Narrow-Leaved Spring Beauty Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
FP 1 No take due to no remediation work. NA 

FP 2 and FP 9 Unlikely. These alternatives would impact 
less than one-third of an acre in the mapped 
Priority Habitat. 

No.  If a take is found to occur, these 
alternatives would impact 1% or less of the 
total Priority Habitat. 

FP 3 and FP 5 Yes.  These alternatives would impact 
approximately 1 acre of Priority Habitat, and 
the majority of this work would occur within 
floodplain forest, which is preferred habitat for 
this species.  These activities would result in 
direct mortality of any plants and the removal 
of any seed bank in the affected areas. 

Unlikely.  Although these alternatives would 
impact suitable floodplain forest habitat, only 
5 to 6% of the total mapped Priority Habitat 
would be affected, leaving sufficient numbers 
of seed-producing plants or seed bank in the 
remaining floodplain soils. 

FP 4 and FP 8 Yes.  These alternatives would impact 
approximately 3 acres of Priority Habitat, and 
the majority of this work would occur within 
floodplain forest, which is preferred habitat for 
this species.  These activities would result in 
direct mortality of any plants and the removal 
of any seed bank in the affected areas. 

Possibly.  These alternatives would impact 14 
to 15% of the total mapped Priority Habitat, 
most of which would occur within this 
species’ preferred floodplain forest habitat.  
Proliferation of invasive species in disturbed 
areas of this extent is likely to further 
adversely affect the suitability of the Priority 
Habitat to support this species after 
remediation.  

FP 6 and FP 7  Yes.  These alternatives would impact 8 to 11 
acres of Priority Habitat, and the majority of 
this work would occur within floodplain forest, 
which is preferred habitat for this species.  
These activities would result in direct 
mortality of any plants and the removal of any 
seed bank in the affected areas. 
 
   

Yes.  These alternatives would impact 38% to 
49% of the total mapped Priority Habitat for 
the narrow-leaved spring beauty.  These 
impacts would occur primarily in floodplain 
forest, which is preferred habitat for this 
species.  Loss of such a large portion of 
suitable habitat, exacerbated by proliferation 
of invasive species further adversely affecting 
the suitability of the habitat, would impact a 
significant portion of the local population.   
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Table FF-5. Assessment of Take of Narrow-Leaved Spring Beauty Under Combinations of 

Sediment and Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 Yes.  This combination of alternatives would 
impact approximately 1.7 acres, mainly in 
suitable floodplain habitat, and approximately 
3,900 linear feet of riverbank within Priority 
Habitat.  The floodplain and riverbank work 
would result in direct mortality of any plants 
and the removal of any seed bank in the 
affected areas. 

Unlikely.  This combination of alternatives 
would affect 8% of the total Priority Habitat, 
as well as 3,900 linear feet of riverbank within 
that habitat.  All of the work would occur 
within the floodplain, which is the primary 
habitat for this species, however this work is 
likely not extensive enough to impact a 
significant portion of the local population.   

SED 5/FP 4 
SED 6/FP 4 
SED 9/FP 8 

Yes. These combinations of alternatives 
would impact approximately 3-4 acres, 
mainly in suitable floodplain habitat, and 
approximately 3,900 linear feet of riverbank 
within Priority Habitat.  The floodplain and 
riverbank work would result in direct mortality 
of any plants and the removal of any seed 
bank in the affected areas.  

Likely.  These combinations of alternatives 
would impact 16 to 17% of the total Priority 
Habitat, as well as 3,900 linear feet of 
riverbank within that habitat.  Nearly all of the 
work would occur within the floodplain, which 
is the primary habitat for this species. The 
cumulative effect of this work would likely be 
sufficient to impact a significant portion of the 
local population.     

SED 8/FP 7 Yes. This combination of alternatives would 
impact approximately 11 acres, mainly in 
suitable floodplain habitat, and approximately 
3,900 linear feet of riverbank within Priority 
Habitat.  The floodplain and riverbank work 
would result in direct mortality of any plants 
and the removal of any seed bank in the 
affected areas.  

Yes.  This combination of alternatives would 
impact 50% of the total Priority Habitat for the 
species.  Nearly all of the work would occur 
within the floodplain, which is the primary 
habitat for this species.  Given this extensive 
loss of habitat, this combination would impact 
a significant portion of the local population.     

SED 10/FP 9 Possibly.  This combination of alternatives 
would impact 0.5 acre and 500 lf of riverbank 
within Priority Habitat.  While this work would 
result in direct mortality of any plants and the 
removal of any seed bank in the affected 
areas, the affected areas are limited. 

No.  Even though all of this work would occur 
within the floodplain, which is the primary 
habitat for this species, this combination of 
alternatives would impact only 3% of the total 
Priority Habitat for this species.   
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GG. Tuckerman’s Sedge (Carex tuckermanii) MESA Assessment  

GG-1. Summary of Species Life Cycle and Habitat Requirements 

Tuckerman’s sedge (Carex tuckermanii) is an Endangered Species under the Massachusetts Endangered 
Species Act (MESA) (NHESP 2008).  It is a perennial herbaceous plant species that ranges from 1.5 to 4 feet 
tall.  The inflorescence (cluster of flowers) usually consists of 2 - 4 cylindrical, pistillate (female) spikes and 
1-3 terminal staminate (male) spikes. The flowering period of this plant is from June to August.  Preferred 
habitats are deciduous forest swamps, stream borders, pond margins, oxbows, vernal pools, and wet 
meadows (NHESP 2010a).  The achenes (dry seeds) of this species are distributed by moving water and by 
wildlife.  Germination occurs when suitable soil conditions and hydrology are present at the locations where 
the seeds are dispersed.  According to NHESP, this species has reported occurrences in 4 counties in 
western Massachusetts (Berkshire, Franklin, Hudson, and Worcester Counties).    

GG-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, there are two areas of Tuckerman’s sedge Priority 
Habitat between the Confluence and Reach 8, totaling approximately five acres.  The first mapped Priority 
Habitat area, 0.9 acre in size, occurs in Reach 5A along the margins of EPA-identified vernal pool 27A-VP-1 
within the floodplain to the west of the Housatonic River, as shown on Figure GG-1. This seasonal pool has a 
closed canopy and is bordered by shrub swamp habitat to the north and high terrace floodplain forest on the 
other three sides.  All of the area within the mapped Priority Habitat in Reach 5A would be suitable for this 
species.   

A second area of approximately four acres of mapped Priority Habitat is located in Reach 7 within forested 
wetland habitat located between the Willow Mill Dam and South Street in Stockbridge, Massachusetts, as 
shown on Figure GG-2.  This mapped Priority Habitat is located approximately 900 feet south of the 
Housatonic River and outside of its 100 year floodplain. 

Based upon the Priority Habitat mapping of Tuckerman’s sedge and the characteristics of this species, the 
two areas of mapped Priority Habitat represent separate local populations.  The extent of the local population 
of Tuckerman’s sedge within Reach 5A is coextensive with the entire 0.9-acre area of mapped Priority Habitat 
within that reach.  The additional approximately four acres of Tuckerman’s sedge Priority Habitat in Reach 7 
reflect the presence of a separate local population, given that this area is over 10 miles away from the 
population within Reach 5A and is located outside of the Housatonic River floodplain, indicating that seeds 
were not dispersed downriver to this area by floodwaters.  

As all the natural community types within both mapped Priority Habitat areas are suitable for this species, it is 
assumed that each local population of Tuckerman’s sedge is broadly and uniformly distributed within the 
boundaries of its respective Priority Habitat. 

GG-3. Impacts of Remedial Alternatives on Tuckerman’s Sedge Habitat 

GG-3-1. Impacts to Tuckerman’s Sedge Habitat from Individual Sediment and Floodplain Alternatives  

No impacts would occur to the Priority Habitat of Tuckerman’s sedge under any of the sediment alternatives 
in Reach 5.  The entire Priority Habitat area in Reach 5A is located in the floodplain beyond the riverbanks, so 
none of the riverine or riverbank remediation activities would impact that habitat, and no access roads or 
staging areas for those alternatives would be constructed in the Tuckerman’s sedge Priority Habitat.  The 
Priority Habitat in Reach 7 is located beyond the floodplain and would not be impacted by any sediment 
remediation in that reach.   
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Floodplain remedial activities under FP 1, FP 2, FP 5, FP 6 and FP 9 would have no impact on the 
Tuckerman’s sedge Priority Habitat. FP 3, FP 4, FP 7 and FP 8 would impact approximately 0.2 acre or 22% 
of the Priority Habitat in Reach 5A through soil remediation.  No additional direct impacts would occur from 
access roads/staging areas under any of the floodplain alternatives, as the vernal pool area would be 
accessed from the north outside of the Priority Habitat.  There would be no impacts to the Priority Habitat of 
Tuckerman’s sedge mapped in Reach 7 under any of the floodplain alternatives. 

GG-3-2. Impacts to Tuckerman’s Sedge Habitat from Combinations of Sediment and Floodplain Alternatives  

In addition to assessing the impacts of individual remedial alternatives, we have evaluated the impacts of the 
selected combinations of sediment and floodplain alternatives (described in the Revised CMS Report) on the 
Priority Habitat of the Tuckerman’s sedge. Total impacts to the Priority Habitat of the Tuckerman’s sedge in 
Reach 5A would be similar to those described for the individual floodplain alternatives.  Specifically, 
SED 3/FP 3, SED 5/FP 4, SED 6/ FP 4, SED 8/FP 7, and SED 9/FP 8 would each impact 0.2 acre of suitable 
habitat (22% of total Priority Habitat) in Reach 5A.  SED 10/ FP 9 would have no impacts on the Reach 5A 
Tuckerman’s sedge Priority Habitat.  

There would be no impacts to the Priority Habitat of Tuckerman’s sedge mapped in Reach 7 under any of the 
combinations of alternatives. 

GG-3-3. Impacts to Tuckerman’s Sedge Habitat from Treatment/Disposition Alternatives 

There would be no impacts to Tuckerman’s sedge Priority Habitat from any of the treatment/disposition 
alternatives, since no work would be conducted within the mapped habitat for this species. 

GG-4. Assessment of Take of Tuckerman’s Sedge 

As noted above, no impacts, and therefore no take of Tuckerman’s sedge, would occur under any of the 
sediment alternatives or any of the treatment/disposition alternatives in Reach 5 or Reach 7.    

The attached tables – Table GG-1 for the floodplain alternatives and Table GG-2 for the combination of 
sediment and floodplain alternatives – identify, for each such alternative (or combination):  (a) whether a take 
would occur and the type of take; and (b) whether any take would be likely to impact a significant portion of 
the local population of this species. 

As shown in Table GG-1, FP 1, FP 2, FP 5, FP 6 and FP 9 would not impact the mapped Priority Habitat for 
Tuckerman’s sedge.  Impacts under FP 3, FP 4, FP 7 and FP 8 would alter approximately 0.2 acre or 22% of 
the mapped Priority Habitat and would result in a take.  Remediation work under these alternatives would 
involve alteration of the substrate, vegetative community, and hydrology associated with vernal 
pool 27A-VP-1.  These activities would occur in suitable wetland habitat for the Tuckerman’s sedge.  
Excavation, backfilling, clearing, and/or grubbing in areas that currently support Tuckerman’s sedge would 
result in direct removal of plants of this species.  Soil excavation is also likely to substantially remove the seed 
bank of this species, which also constitutes a take.   

These alternatives would include remediation of vernal pool 27A-VP-1, which would result in both the direct 
impacts described above and other indirect impacts (e.g., hydrologic changes, invasive species colonization) 
that would have substantial adverse impacts on the habitat of this sedge.  Given the extent of impacts to 
vernal pool 27A-VP-1, these alternatives would impact a significant portion of the local population in 
Reach 5A.   

As shown in Table GG-2, the combinations of alternatives that include FP 3, FP 4, FP 7, and FP 8 would also 
result in a take, for reasons similar to those described for the individual floodplain alternatives, and would 
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similarly impact a significant portion of the Tuckerman’s sedge population in Reach 5A.  SED 10/FP 9 would 
have no impact on Tuckerman’s sedge Priority Habitat in Reach 5A. 

Reseeding or replanting of Tuckerman’s sedge, if feasible, in areas where the plants had been removed 
would not eliminate the takes described above, nor would it change the above conclusions regarding the 
extent of Reach 5 local population impacts.  Numerous factors – including invasive species proliferation, 
grazing by wildlife such as white-tailed deer, disease, improper hydrology, changes in soil characteristics or 
other environmental conditions, and/or differences in genetic suitability of commercially available plants or 
seeds – could impair the success of any plantings or seed stock.  Moreover, as described in Section 5 of this 
CMS, re-establishing the hydrology of the vernal pool area that supports this species is highly susceptible to 
failure, which would jeopardize the success of any restoration efforts for this species.  As a result, replanting 
or reseeding efforts would not reliably lessen the impacts of the remedial construction activities on the 
Reach 5 local population under the alternatives where a significant portion of that population would be 
affected.  

References: 

Flora of North America. 2010. FNA Volume 23: Cyperaceae. Accessed at http://www.efloras.org.  

NHESP. 2010. Rare Plant Fact Sheet for Tuckerman’s Sedge (Carex tuckermanii). Natural Heritage & 
Endangered Species Program, Westborough, MA. 

NHESP.  2008.  Massachusetts List of Endangered, Threatened and Special Concern Species as published 
in the Code of Massachusetts Regulations (321 CMR 10.00).  Natural Heritage & Endangered Species 
Program. Westborough, MA. 

United States Department of Agriculture. Natural Resources Conservation Service Website Accessed April 
2010. http://plants.usda.gov/  
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Table GG-1. Assessment of Take of Tuckerman’s Sedge Under Floodplain Alternatives 

Alternative Would Take Occur? 
Impact on Significant Portion of Local 

Population? 

FP 1 No take due to no remediation work. NA 

FP 2, FP 5, 
FP 6, and 

FP 9 

No in Reach 5 or Reach 7 due to no 
remedial work in Tuckerman’s sedge 
Priority Habitat.   

NA 
 

FP 3, FP 4, 
FP 7, and 

FP 8 

Yes in Reach 5.  Remediation work 
would involve alteration of the substrate, 
vegetative community, and hydrology 
associated with vernal pool 27A-VP-1.  
These activities would occur in suitable 
wetland habitat for the Tuckerman’s 
sedge.  Excavation, backfilling, clearing, 
and/or grubbing in areas that currently 
support Tuckerman’s sedge would result 
in direct removal of plants of this 
species.  Soil excavation is also likely to 
substantially remove the seed bank of 
this species, which also constitutes a 
take.   
 
No in Reach 7 due to no remedial work 
in Tuckerman’s sedge Priority Habitat.   

Yes in Reach 5.  These alternatives would 
directly impact 22% of the Tuckerman’s 
sedge Priority Habitat in Reach 5A; all 
work would occur in suitable habitat for this 
species.  Additional indirect impacts may 
also occur due to changes in hydrology 
from the remedial work, as well as from 
potential invasive species colonization 
after restoration.  
 
 
 
 
 
 
NA in Reach 7.  
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Table GG-2. Assessment of Take of Tuckerman’s Sedge Under Combinations of Sediment and 
Floodplain Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes in Reach 5.  Remediation under 
the floodplain component of these 
combinations would involve alteration of 
the substrate, vegetative community, 
and hydrology associated with vernal 
pool 27A-VP-1.  These activities would 
occur in suitable wetland habitat for this 
species.  Excavation, backfilling, 
clearing, and/or grubbing in areas that 
currently support Tuckerman’s sedge 
would result in direct removal of plants 
of this species.  Soil excavation is also 
likely to substantially remove the seed 
bank of this species, which also 
constitutes a take.   
 
No for Reach 7 due to no remedial work 
in Tuckerman’s sedge Priority Habitat.   

Yes in Reach 5.  These alternative 
combinations would impact 22% of the 
Tuckerman’s sedge Priority Habitat in 
Reach 5A; all work would occur in suitable 
habitat for this species.  Additional indirect 
impacts may also occur due to changes in 
hydrology from the remedial work, as well 
as from invasive species colonization after 
restoration. 
 
 
 
 
 
 
 
NA for Reach 7. 

SED 10/FP 9 No in Reach 5 or Reach 7 due to no 
remedial work in Tuckerman’s sedge 
Priority Habitat.   

NA 
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HH. Wapato (Sagittaria cuneata) MESA Assessment  

HH-1. Summary of Species Life Cycle and Habitat Requirements 

Wapato, or northern arrowhead (Sagittaria cuneata), is an aquatic, herbaceous perennial in the water-plantain 
or arrowhead family (Alismataceae).  The wapato is a Threatened Species under the Massachusetts 
Endangered Species Act (MESA) (NHESP 2008).  Plants may grow either entirely submersed or, more 
commonly, with their leaves and flower clusters at least partly above the water's surface, where individuals 
may reach 1-3 feet in height.  Wapato is highly variable in growth form in response to different hydrologic 
conditions, ranging from plants with entirely submersed, bladeless, ribbon-like leaves to plants with three-
lobed, arrowhead-shaped leaves that are entirely out of the water.  Wapato has unisexual flowers arranged in 
whorls of white petaled flowers on a long-stalked raceme.  Wapato flowers are present from mid July to early 
September and later form spherical clusters of flattened achenes (dry, one-seeded fruits).  The dry achenes 
are dispersed by water and wildlife.  This species thrives in riverine floodplain habitats on muddy substrates 
along the shores of rivers, ponds, oxbows, and marshes, preferring shallow and very slow-moving alkaline 
waters.  Wapato occurrences have been recorded in Berkshire and Hampden Counties (NHESP 2010). 

HH-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8 

According to the 2010 NHESP database information, the Priority Habitat of wapato extends from the 
Confluence of the East and West Branches of the Housatonic River to the south along the river corridor in 
Reach 5 and ends in the northern section of Reach 6, as shown on Figure HH-1.  No Priority Habitat for 
wapato is mapped in Reaches 7 and 8.  

The total mapped Priority Habitat for this species in Reaches 5 and 6 comprises 389 acres, all of which 
occurs within the boundaries of the PSA.  Principal natural communities identified within the mapped Priority 
Habitat include muddy substrates along the shallow edges of the main stem of the river, backwater habitats, 
and a variety of floodplain habitats, including emergent marsh, floodplain forest, and shrub swamps bordering 
the river channel.  This species requires total to partial submersion in water during most of its life cycle.  Thus, 
seasonally exposed muddy substrates along the river channel, toe of the riverbank slopes, backwater areas, 
emergent marshes, and seasonal pools in the floodplain forest constitute the primary habitat for this species.  

Based on the Priority Habitat mapping and the characteristics of the wapato, the local population of this 
species consists of the plants (and seeds or other propagules) of this species throughout the entire 389 acres 
of mapped habitat within Reach 5 and the northern section of Reach 6.  While some forested floodplain 
habitat is included in the Priority Habitat, most of the mapped area consists of habitats favorable for the 
growth of this species; accordingly, it is assumed that this species is distributed broadly throughout the 
Priority Habitat and equally along all of the subreaches. 

HH-3. Impacts of Remedial Alternatives on Wapato Habitat 

HH-3-1. Impacts to Wapato Habitat from Individual Sediment and Floodplain Alternatives 

Table HH-1 summarizes the areal extent of the remediation work within wapato habitat in Reaches 5 and 6 for 
all the sediment and floodplain alternatives.  SED 1 and SED 2 involve no construction activities.  SED 3 
would involve sediment removal or thin-layer capping in approximately 79 acres of riverine habitat within the 
Priority Habitat.  SED 4 through SED 9 would involve 184 to 203 acres of impact to riverine and backwater 
areas within the mapped wapato Priority Habitat through some combination of sediment removal, thin-layer 
capping, and engineered capping.  Remediation activities would cause direct mortality to any wapato plants 
within the work area and would reduce the seed bank within the sediment.  SED 3 through SED 9 would also 
impact approximately 83,000 linear feet of riverbank habitat (the entire length of riverbank in Reaches 5A 
and 5B, all of which is included in the mapped wapato Priority Habitat) through stabilization/remediation.  The 
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muddy substrates and shallow water environments found along the base of the riverbanks are favorable 
habitat for this species.  Access road and staging area construction activities under SED 3 through SED 8 
would alter 21 acres of mapped Priority Habitat, while such activities under SED 9 (in which remedial work 
would be performed from within the river) would impact approximately 2 acres of mapped habitat.  Filling, 
clearing, and grubbing activities associated with the construction of access roads and staging areas in 
floodplain habitats would result in direct mortality of this species where that construction work alters muddy 
substrates and shallow water and wetland environments likely to support populations of wapato.  Under 
SED 10, the impacts would be reduced to approximately 23 acres for sediment remediation and 5 acres for 
access road/staging area construction within the Priority Habitat.  Riverbank stabilization/remediation would 
also be reduced under SED 10 to approximately 8,600 linear feet of alteration within Priority Habitat.     

FP 1 would not involve construction activities.  FP 2 and FP 9 would impact approximately 3 acres (<1% of 
Priority Habitat) of floodplain areas within the Priority Habitat.  FP 3 through FP 8 would impact between 21 
and 95 acres of Priority Habitat through remediation and access road/staging area construction (6% to 24% of 
Priority Habitat).  Where these activities alter suitable wapato habitat in the floodplain (emergent marsh and 
open pools), they would result in the direct mortality of any wapato plants present and a reduction in the seed 
bank.  

Table HH-1. Impacts to Wapato Priority Habitat by Remedial Alternative  

Alternative 

Impacted Area (acres) - 
Remediation 

Impacted Area (acres) - 
Staging/Access Grand 

Total 
(Acres) 

% of 
Total 

Priority 
Habitat 5A 5B 5C 6 Total 5A 5B 5C 6 Total 

Sediment Alternatives1 
SED 1 No Action 0.0 0% 

SED 2 Monitored Natural Recovery 0.0 0% 

SED 3 39.4 -- 36.1 3.4 78.9 14.0 6.4 0.3 -- 20.7 99.7 26% 

SED 4 43.1 28.5 108.8 3.4 183.8 14.0 6.8 0.3 -- 21.1 204.9 53% 

SED 5 43.1 28.5 108.8 3.4 183.8 14.0 6.8 0.3 -- 21.1 204.9 53% 

SED 6 44.7 32.8 107.2 3.4 188.0 14.0 6.8 0.3 -- 21.0 209.0 54% 

SED 7 44.7 32.8 107.2 3.4 188.0 14.0 6.8 0.3 -- 21.0 209.0 54% 

SED 8 45.0 34.7 119.8 3.4 202.8 14.0 6.8 0.3 -- 21.0 223.8 58% 

SED 9 44.7 32.8 107.3 3.4 188.1 1.8 0.0 -- -- 1.8 189.9 49% 

SED 10 19.7 -- -- 3.4 23.1 4.1 0.5 -- -- 4.6 27.7 7% 

Floodplain Alternatives 
FP 1 No Action 0 0% 

FP 2 1.1 0.2 0.3 -- 1.6 0.6 0.2 0.2 -- 1.0 2.6 <1% 

FP 3 7.6 5.2 5.2 -- 18.0 2.4 0.6 0.5 -- 3.5 21.5 6% 

FP 4 12.7 6.8 6.2 -- 25.7 2.3 1.0 0.6 -- 3.9 29.6 8% 

FP 5 9.6 3.6 8.0 0.0 21.2 1.9 0.7 1.0 0.1 3.7 24.9 6% 

FP 6 24.9 18.5 17.5 0.4 61.4 1.8 0.8 1.5 0.2 4.2 65.6 17% 

FP 7 40.8 22.1 28.7 0.0 91.7 1.7 0.7 0.9 -- 3.2 94.9 24% 

FP 8 17.1 9.2 11.8 0.0 38.2 2.8 1.2 1.2 0.1 5.3 43.5 11% 

FP 9 1.1 0.3 0.4 -- 1.8 0.6 0.4 0.2 -- 1.3 3.0 <1% 

1.  In addition to the impacts listed in this table, SED 3 through SED 9 would each require 82,686 linear feet of riverbank 
stabilization/remediation within wapato Priority Habitat and SED 10 would require 8,559 linear feet of riverbank 
stabilization/remediation within wapato Priority Habitat.   
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HH-3-2. Impacts to Wapato Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of the individual sediment and floodplain alternatives, we have evaluated 
the impacts of the selected combinations of sediment and floodplain alternatives (described in the text of the 
Revised CMS Report) on the Priority Habitat of wapato.  Those impacts are shown in Table HH-2 (except for 
the combination of SED 2/FP 1 which does not involve any remedial construction activities).  Under all 
combinations except SED 10/FP 9, the adverse impacts in the Priority Habitat would be extensive and 
substantial, ranging from approximately 118 acres under SED 3/FP 3 (30% of the total Priority Habitat) to 
approximately 290 acres under SED 8/FP 7 (75% of the total Priority Habitat), plus approximately 83,000 
linear feet of riverbank habitat.  These activities, much of which would occur in suitable habitat for this species 
(muddy river edge substrates, backwaters, emergent marshes, and seasonal pools), would cause direct 
mortality to any wapato plants growing in the work areas and a material reduction in the seed bank of this 
species within the PSA.  SED 10/FP 9 would impact approximately 30 acres (8%) of the Priority Habitat and 
8,600 linear feet of riverbank.  Its impacts would thus be considerably reduced in extent from those of the 
other combinations of alternatives.    

Table HH-2. Impacts to Wapato Priority Habitat from Combinations of Sediment and Floodplain 
Alternatives  

Alternative 
Combination 

Remediation Impacts 
(acres) 

Access & 
Staging 
Impacts 
(acres) 

Total 
Impact 
(acres) 

% of 
Total 

Priority 
Habitat* 5A 5B 5C 6 

SED 3/FP 3 47.0 5.2 41.3 3.4 21.4 118.3 30% 
SED 5/FP 4 55.8 35.3 115.0 3.4 19.3 228.9 59% 

SED 6/FP 4 57.4 39.5 113.4 3.4 19.3 233.0 60% 

SED 8/FP 7 84.3 56.2 136.4 3.4 9.5 289.8 75% 

SED 9/FP 8 61.8 42.0 119.1 3.4 6.1 232.4 60% 

SED 10/FP 9 20.8 0.3 0.4 3.4 5.0 29.9 8% 

* Includes 389 acre Priority Habitat between the Confluence and Woods Pond Dam.   

Note:  In addition to the impacts listed in this table, all combinations except SED 10/FP 9 
would require 82,686 linear feet of riverbank stabilization/remediation within Priority 
Habitat and SED10/FP 9 would require 8,559 linear feet of riverbank 
stabilization/remediation within Priority Habitat.    
 

HH-3-3. Impacts to Wapato Habitat from Treatment/Disposition Alternatives 

The impacts of the treatment/disposition alternatives for removed sediment and soil on the Priority Habitat of 
the wapato have also been evaluated (except for TD 1, the off-site disposal alternative). These impacts are 
shown in Table HH-3.  For TD 2, the extent of impacts would depend on the number and configuration of the 
areas used for the in-water Confined Disposal Facility(ies) (CDFs), as the extent of mapped Priority Habitat 
within the footprint of the CDF(s) would vary among the potential CDF locations.  The impacts would range 
from none (assuming use of only the smaller CDF area in Woods Pond) to approximately 22 acres (assuming 
use of combination of larger Woods Pond CDF area plus backwater BWL_07).  Impacts to backwaters under 
TD 2 would occur in suitable habitat for this species and would result in direct mortality of any wapato plants 
in the CDF area and a reduction of available seed bank within the PSA. 

TD 3, TD 4, and TD 5 would have no impact on wapato habitat, since none of the identified facility locations 
under these alternatives is within the mapped Priority Habitat for this species. 
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Table HH-3. Impacts to Wapato Priority Habitat from Treatment-Disposition Alternatives 

Alternative 
Treatment/Disposition 

Location Extent of Impacts (acres) 

TD 2 

BWL_07 21.4 (Reach 5C) 

BWL_09 8.2 (Reach 5C) 

Woods Pond A None 

Woods Pond B 0.4 (Reach 6) 

TD 3 
Woods Pond,  
Forest Street,  
Rising Pond 

None 

TD 4 and 
TD 5 Off New Lenox Road None 

 

HH-4. Assessment of Take of Wapato 

The attached tables – Table HH-4 for the sediment alternatives, Table HH-5 for the floodplain alternatives, 
Table HH-6 for the combinations of sediment and floodplain alternatives, and Table HH-7 for the 
treatment/disposition alternatives – identify, for each alternative (or combination):  (a) whether a take would 
occur and the type of take, and (b) whether any take would be likely to impact a significant portion of the local 
population of this species.   

As shown in Table HH-4, all of the sediment alternatives except for SED 1 and SED 2 would result in  a take 
of wapato.  Removal and/or capping of river bottom and backwater sediments, as well as stabilization of 
riverbanks, would result in the loss of muddy substrates and shallow water areas that provide suitable habitat 
for wapato, would cause direct mortality to plants, and would reduce the seed bank for this species in the 
PSA.  

Impacts to riverine habitats under alternatives SED 3 through SED 9 would be extensive, ranging from 99 
acres to 224 acres (26% to 58% of the total Priority Habitat), and including riverbank stabilization/remediation 
along the full length of riverbank in Reaches 5A and 5B (approximately 83,000 linear feet).  As remediation 
work would extend contiguously from Reach 5A downstream into the northern section of Reach 6, waterborne 
seed dispersal from upstream areas would be eliminated or greatly disrupted, limiting the long-term potential 
for the wapato to re-establish itself following remediation and restoration.  These widespread effects under 
SED 3 through SED 9 would impact a significant portion of the local wapato population.  In contrast, the 
substantially less extensive disturbances under SED 10 would not impact a significant portion of the local 
wapato population.  SED 10 would alter approximately 28 acres (7% of the Priority Habitat), and riverbank 
stabilization/remediation within the wapato Priority Habitat would be greatly reduced (from roughly 83,000 to 
8,600 linear feet).  In addition, no backwaters would be impacted under SED 10, stabilization would affect 
primarily erodible outer banks that do not provide suitable muddy substrate for this species, and the work 
would occur only within intermittent portions of the river and along its banks, retaining some of the plant’s 
seedbank within the PSA to allow for natural re-colonization of this species post-remediation.   

As shown in Table HH-5, FP 3 through FP 8 would result in a take of wapato.  Soil removal and access road 
and staging area construction under these alternatives would alter emergent marsh and seasonal pools within 
the mapped Priority Habitat, which provide suitable habitat for the wapato.  Impacts to these areas would 
cause direct mortality of any plants in the work zone and would reduce the seed bank within the PSA.  FP 2 
and FP 9 would involve much smaller impacts to the mapped Priority Habitat, resulting in the alteration of 
approximately 3 acres (less than 1%) of the mapped Priority Habitat, but would cause a take where work in 
suitable habitat removes plants and reduces seed bank of the species.  
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FP 3, FP 4, and FP 5, which would alter 6% to 8% of the total Priority Habitat, are unlikely to result in an 
impact to a significant portion of the local wapato population.  FP 6 and FP 8 would alter 11% and 17%, 
respectively, of the total Priority Habitat.  Along with causing direct mortality to plants and loss of seedbank, 
these alternatives would involve disturbance of sufficient area to create a potential for long-term hydrologic 
changes and invasive species proliferation that would also adversely affect the habitat quality for the wapato.  
As such, these alternatives could impact a significant portion of the local population.  FP 7 would alter very 
extensive floodplain areas (95 acres, or 24% of the Priority Habitat), including substantial areas of suitable 
wapato habitat.  In addition, it would involve disturbance of sufficient area to create a potential for long-term 
hydrologic changes and invasive species proliferation that would also adversely affect the habitat quality for 
the wapato.  Thus, FP 7 would impact a significant portion of the local wapato population. 

As shown in Table HH-6, all of the combinations of sediment and floodplain alternatives under evaluation 
(except SED 2/FP 1) would involve a take of the wapato, for reasons similar to those discussed above for the 
individual sediment and floodplain alternatives.  All of the alternative combinations other than SED 10/FP 9 
would alter extensive portions of Priority Habitat within areas suitable to support the wapato – ranging from 
118 acres (30% of total mapped Priority Habitat) under SED 3/FP 3 to approximately 290 acres (75% of total 
mapped Priority Habitat) under SED 8/FP 7, along with approximately 83,000 linear feet of riverbank 
alteration in that Priority Habitat.  These activities would remove muddy substrates and shallow water 
environments suitable for the wapato throughout the continuous length of river corridor in the Priority Habitat, 
causing extensive direct plant mortality and loss of seedbank and greatly limiting the potential for 
recolonization of disturbed areas following remediation.  These major alterations would therefore impact a 
significant portion of the local wapato population.  SED 10/FP 9 would involve a lesser alteration of 
approximately 30 acres or 8% of the mapped Priority Habitat, along with the stabilization/remediation of 
approximately 8,600 linear feet of riverbank.  The more limited bank stabilization would primarily affect 
erodible outer banks that do not provide suitable muddy substrate habitat for this species, and the intermittent 
nature of disturbances under this combination would allow for recolonization of the work areas by the 
remaining plants and seed bank.  Therefore, these activities would not be extensive enough to impact a 
significant portion of the local wapato population.    

As shown in Table HH-7, among the treatment-disposition alternatives, only TD 2 could cause a take of 
wapato.  That alternative would not cause a take if a CDF is built in the smaller location in Woods Pond 
(layout A), which would not impact wapato Priority Habitat.  However, a take would occur if a CDF is built in 
the larger location in Woods Pond (layout B), which would affect a limited area (0.4 acre) of suitable wapato 
habitat at the edge of Woods Pond, or if a CDF is located in a backwater area, which would impact 8 acres 
(for BWL_09) or 22 acres (for BWL_07) of wapato Priority Habitat.  Such construction would cause direct 
mortality to any wapato plants growing in the affected areas and a reduction in the seed bank of this species.  
However, even the maximum CDF configuration under TD 2 would impact only 6% of the total mapped 
Priority Habitat, and thus would not impact a significant portion of the local wapato population.  

Replanting or reseeding of wapato, if feasible, in areas where the plants had been removed would not 
eliminate the take, nor would it change the above conclusions regarding the extent of population impacts.  
Numerous factors – including invasive species proliferation, grazing by wildlife such as Canada geese, 
disease, improper hydrology, changes in soil characteristics or other environmental conditions, and/or 
differences in genetic suitability of commercially available plants or seeds – could impair the success of any 
plantings or seed stock.  As a result, replanting or reseeding efforts would not reliably lessen the impacts of 
the remedial construction activities on the local wapato population where a significant portion of that 
population would be affected.  
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Table HH-4. Assessment of Take of Wapato Under Sediment Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
SED 1 No, due to no construction activities. N/A 

SED 2 No, due to monitored natural recovery only.  N/A 

SED 3  
 

Yes.  SED 3 would involve 79 acres of 
remediation in the river channel, as well as 
about 83,000 linear feet of riverbank 
stabilization/remediation and 21 acres of 
access road/staging area construction, in 
wapato Priority Habitat.  These activities 
would cause direct mortality to any wapato 
individuals growing in the work areas and a 
reduction in the seed bank of this species 
within the PSA. 

Yes.  SED 3 would impact 26% of the 
mapped Priority Habitat of the wapato, 
including substantial portions of the 
suitable habitat in the river channel in 
Reaches 5A, 5C, and 6, plus suitable lower 
riverbank habitat along 83,000 linear feet 
of riverbank (all bank habitat in 
Reaches 5A and 5B).  Remedial 
construction activities would cause direct 
and extensive alteration of suitable muddy 
substrates, riverbanks, and shallow water 
environments colonized by wapato.  

SED 4 
through 
SED 9  

 

Yes.  These alternatives would involve 
between 184 and 203 acres of remediation 
in the river channel, as well as about 83,000 
linear feet of riverbank stabilization/ 
remediation and 21 acres of access 
road/staging area construction (2 acres for 
SED 9), in wapato Priority Habitat.  These 
activities would cause direct mortality to any 
wapato individuals growing in the work 
areas and a reduction in the seed bank of 
this species within the PSA. 

Yes.  These alternatives would impact 49% 
to 58% of the mapped Priority Habitat, plus 
83,000 linear feet of riverbank within 
Priority Habitat (all bank habitat in 
Reaches 5A and 5B).  Remedial 
construction activities would cause direct 
and widespread alteration of suitable 
muddy substrates, riverbanks, and shallow 
water environments colonized by wapato.  

SED 10 Yes.  Remedial work in Reach 5A and 
Reach 6 would impact approximately 23 
acres of mapped Priority Habitat due to 
excavation and capping, and an additional 
approximate 5 acres due to access 
road/staging area construction.  Riverbank 
remediation would alter approximately 8,600 
linear feet of suitable habitat along the river 
channel.  These activities would cause 
direct mortality to any wapato individuals 
growing in the work areas and a reduction in 
the seed bank of this species within portions 
of the PSA.   

No.  While remedial work would alter 
suitable habitat within the river corridor due 
to excavation and capping activities, the 
overall impacts of this alternative would be 
limited to 7% of the total Priority Habitat 
and riverbank impacts would be limited to 
about 8,600 linear feet. Most of the 
riverbank stabilization under this 
alternative would occur on erodible outer 
bank sections that do not provide suitable 
muddy substrate habitat for the wapato.  
The intermittent remediation within 
Reach 5A would allow for remaining plants 
to recolonize the disturbed areas fairly 
quickly due to existing seedbank and 
plants both upstream and downstream of 
the work areas.  
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Table HH-5. Assessment of Take of Wapato Under Floodplain Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
FP 1 No due to no action. NA 

FP 2 and 
FP 9 

Yes.  Remedial work and access 
road/staging area construction would 
involve the alteration of  2 to 3 acres of 
floodplain habitat.  Where impacts occur 
in suitable open water and emergent 
wetland habitats, this work would cause 
direct alteration of habitat and mortality 
of any wapato plants within the work 
area, as well as removal of the seed 
bank of the wapato.  

No.  These alternatives would impact less 
than 1% of the overall Priority Habitat of the 
wapato, which would not affect a significant 
portion of the local population. 

FP 3 
through 

FP 5 

Yes.  These alternatives would impact 
between 21 and 30 acres of the mapped 
Priority Habitat, including open water 
and emergent wetland habitats suitable 
for this species.  This work would result 
in direct mortality of any wapato plants 
within the work area, as well as removal 
of the seed bank of the wapato.  

Unlikely.  These alternatives would impact 6 
to 8% of the total mapped habitat, likely 
leaving sufficient suitable wapato habitat 
such as seasonal pools or emergent marsh 
to support the local wapato population.          

FP 6 and 
FP 8 

Yes.  These alternatives would impact 
between 43 and 66 acres of the mapped 
Priority Habitat, including open water 
and emergent wetland habitats suitable 
for this species.  This work would result 
in direct mortality of any wapato plants 
within the work area as well as removal 
of the seed bank of the wapato.  

Possibly.  These alternatives would impact 
11 to 17% of the total mapped habitat, 
causing direct mortality to plants and loss of 
seedbank.  Further, work under these 
alternatives would involve disturbance of 
sufficient area to create a potential for long-
term hydrologic changes and invasive 
species proliferation that would also 
adversely affect the habitat quality for the 
wapato. 

FP 7 Yes.  This alternative would impact 95 
acres within the wapato Priority Habitat, 
resulting in a take via direct mortality of 
any wapato plants within the work area, 
and seed bank removal. 

Yes.  This alternative would impact 24% of 
the wapato Priority Habitat, including 
extensive alteration of areas of pools and 
marshes that provide suitable habitat for this 
species, causing direct mortality to plants 
and loss of seedbank.  Further, work under 
FP 7 would involve disturbance of sufficient 
area to create a potential for long-term 
hydrologic changes and invasive species 
proliferation that would also adversely affect 
the habitat quality for the wapato.  These 
activities would result in an impact to a 
significant portion of the local wapato 
population.  
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Table HH-6. Assessment of Take of Wapato Under Combinations of Sediment and Floodplain 
Alternatives 

Alternative 
Combination Would a Take Occur? 

Impact on Significant Portion of Local 
Population? 

SED 3/FP 3 
 

Yes.  These combinations would impact 
118 acres of mapped Priority Habitat and 
an additional approximately 83,000 linear 
feet of riverbank habitat.  These activities 
would cause direct mortality to any 
wapato plants growing in the work areas 
and a reduction in the seed bank of this 
species within the PSA.   

Yes.  This combination would impact 30% 
of the mapped Priority Habitat, plus 83,000 
linear feet of riverbank within that mapped 
habitat (all bank habitat in Reaches 5A 
and 5B).  Remedial construction activities 
would cause direct and extensive alteration 
of suitable muddy substrates, riverbanks, 
and shallow water environments inhabited 
by wapato in various portions of the PSA.   

SED 5/FP 4 
SED 6/FP 4 
SED 8/FP 7 
SED 9/FP 8 

Yes.  These combinations would impact 
229 to 290 acres of mapped Priority 
Habitat and an additional approximately 
83,000 linear feet of riverbank habitat.  
These activities would cause direct 
mortality to any wapato plants growing in 
the work areas and a reduction in the 
seed bank of this species within the 
PSA.   

Yes.  These combinations would impact 
well over half (59% to 75%) of the mapped 
Priority Habitat, plus 83,000 linear feet of 
riverbank within that mapped habitat (all 
bank habitat in Reaches 5A and 5B).  
These impacts would be widespread and 
continuous throughout the PSA.   

SED 10/FP 9 Yes.  This combination would impact 30 
acres of mapped Priority Habitat and an 
additional approximately 8,600 linear feet 
of riverbank habitat.  These activities 
would cause direct mortality to any 
wapato plants growing in the work areas 
and a reduction in the seed bank of this 
species within portions of the PSA.  

No.  This alternative would impact 8% of the 
total Priority Habitat and riverbank impacts 
would be reduced to about 8,600 linear feet. 
Riverbank stabilization would occur 
primarily along erodible outer bank sections 
that do not provide suitable muddy 
substrate habitat for the wapato.  The 
intermittent nature of the remediation in the 
Priority Habitat areas would allow for 
recolonization of the work areas by the 
remaining plants and seed bank.  
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Table HH-7. Assessment of Take of Wapato under Treatment/Disposition Alternatives 

Alternative Would a Take Occur? 
Impact on Significant Portion of Local 

Population? 
TD 1 No take due to no impacts. NA 

TD 2 No under the footprint that uses a 
smaller portion of Woods Pond for a 
CDF (layout A), since that footprint 
would impact no wapato Priority 
Habitat.    
 
Yes under the footprint that uses a 
larger portion of Woods Pond 
(layout B), which would affect a limited 
area of suitable wapato habitat at the 
edge of Woods Pond, and for the CDF 
footprints located in backwater areas, 
which would impact 8 to 22 acres of 
wapato Priority Habitat.  Such 
construction would cause direct 
mortality to any wapato plants growing 
in the affected areas and a reduction in 
the seed bank of this species.   

No.  Even under the maximum impact 
scenario (a CDF footprint that uses 
backwater BWL_07), this alternative would 
impact only 6% of the total mapped Priority 
Habitat of this species.     

TDs 3, 4, and 5 No take due to no impacts. NA 
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II. White Adder’s-Mouth (Malaxis monophyllos var. 
brachypoda) MESA Assessment  

II-1. Summary of Species Life Cycle and Habitat Requirements 

White adder’s-mouth (Malaxis monophyllos var. brachypoda) is a member of the orchid family (Orchidaceae).  
It is classified as an Endangered Species under the Massachusetts Endangered Species Act (MESA). 
(NHESP 2008).  This plant arises from a plump bulb-like stem with a slender herbaceous stem growing to a 
height of 4 to 10 inches.  The stalked inflorescence (cluster of flowers) consists of green or greenish white 
irregular flowers.  The flowering season for this plant is from June to August.  In Massachusetts, white 
adder’s-mouth occurs in wet woods and shady, wet areas such as swamps and bogs, where it may be found 
growing in sphagnum moss with little else.  It also favors communities with accumulations of incompletely 
decomposed organic material, or peat, dominated by coniferous trees and influenced by highly calcareous 
water (NHESP 1985; Schultz 2003).  White adder’s-mouth has been found in Massachusetts in Berkshire, 
Franklin, and Hampshire Counties.  

II-2. Species’ Mapped Priority Habitat from the Confluence to Reach 8  

According to 2010 NHESP database information, the Priority Habitat for white adder’s-mouth occurs in the 
northern section of Reach 5A, as shown in Figure II-1.  The mapped Priority Habitat is comprised of 
approximately 37 acres, of which approximately 16 acres are located within the PSA.  Mapped habitat 
consists of floodplain forests and a backwater area associated with an unnamed stream system which flows 
into Sackett Brook and from there to the Housatonic River.  No mapped Priority Habitat for the white adder’s-
mouth occurs in Reaches 6, 7 or 8. 

Based on the Priority Habitat mapping of the white adder’s-mouth and the characteristics of this species, the 
local population of the white adder’s-mouth includes the plants (and seeds) of this species within the entire 
37-acre area of mapped Priority Habitat in Reach 5A.  Based upon the habitat types in which this species 
occurs, and considering the habitats in the mapped white adder’s-mouth Priority Habitat, it is assumed that 
this species is broadly and uniformly distributed throughout the Priority Habitat in Reach 5A, except within the 
riverine habitats and the backwater area which would not be used by this species.  No mapped Priority 
Habitat for the white adder’s-mouth occurs in Reaches 6, 7 or 8. 

II-3. Impacts of Remedial Alternatives on White Adder’s-Mouth Habitat  

II-3-1. Impacts to White Adder’s-Mouth Habitat from Individual Sediment and Floodplain Alternatives 

The only sediment remedial alternatives that would have any impact on the white adder’s-mouth Priority 
Habitat are SED 6, SED 7, SED 8, and SED 9.  Under each of these alternatives, sediment remediation in a 
backwater area (thin-layer capping under SED 6 and SED 7 and sediment removal with backfilling or capping 
under SED 8 and SED 9) would affect 0.3 acre of the Priority Habitat for this species, which comprises less 
than 1% of the overall Priority Habitat.  This remediation would not be expected to impact white adder’s-
mouth plants since backwaters do not offer suitable habitat for this species and the potential for a reduction in 
seed bank is very low given the small area of impact.  These alternatives would not involve any riverbank 
remediation or construction of access roads or staging areas in portions of the white adder’s-mouth Priority 
Habitat that provide suitable habitat for this species.     

None of the floodplain alternatives would involve any work in or impacts to the mapped Priority Habitat of the 
white adder’s-mouth.     
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II-3.2. Impacts to White Adder’s-Mouth Habitat from Combinations of Sediment and Floodplain Alternatives 

In addition to assessing the impacts of individual alternatives, we have evaluated the impacts of the selected 
combinations of sediment and floodplain alternatives (described in the Revised CMS Report) on the Priority 
Habitat of the white adder’s-mouth.  The only such combinations that would impact that Priority Habitat are 
SED 6/FP 4, SED 8/FP 7, and SED 9/FP 8, each of which would again impact only 0.3 acre of that mapped 
habitat (less than 1% of the overall Priority Habitat) due to sediment remediation in a backwater area that 
does not provide suitable habitat for this species.    

II-3-3. Impacts to White Adder’s-Mouth Habitat from Treatment/Disposition Alternatives 

None of the treatment/disposition alternatives would impact any portion of the mapped Priority Habitat of the 
white adder’s-mouth.  

II-4. Assessment of Take of White Adder’s-mouth 

As noted above, the only remedial alternatives that would have any impact on the white adder’s-mouth 
Priority Habitat are SED 6, SED 7, SED 8, and SED 9 (and the combinations involving those alternatives).  
Those alternatives would not result in a take of white adder’s-mouth, since the remediation would be confined 
to a backwater area, which does not provide suitable habitat for this species, and the potential for a reduction 
in seed bank is very low given the small area of impact (less than 1% of the overall Priority Habitat).   
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