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Introduction and Methods

Fish population surveys were conducted at twengy-stations in the French and Quinebaug Watershsitg u
techniques similar to Rapid Bioassessment Protdcas described originally by Plafkin et al. (19&8)d later by
Barbour et al. (1999) (See Figures 1 and 2). Stan@perating Procedures are described-ish Collection
Procedures for Evaluation of Resident Fish Populations (MassDEP 2006). Surveys also included a habitat
assessment component modified from that describéuki aforementioned document (Barbour et al 1999).

Fish populations in the French and Quinebaug wa¢els were sampled during August and September @f B9

electrofishing using a Smith Root Model 12 battpowered backpack electrofisher. A reach of betw&@m and
100m was sampled by passing a pole mounted anaglesite to side through the stream channel aadidnaround
likely fish holding cover. All fish shocked weretterl and held in buckets. Sampling proceeded fromlestruction
or constriction, upstream to an endpoint at anotfstruction or constriction such as a waterfalSoallow riffle.

Following completion of a sampling run, all fish meddentified to species, measured, and releaBabults of the
fish population surveys can be found in Tables d 2nit should be noted that young of the year Jyfish from

most species (with the exception of salmonids) raretargeted for collection. Young of the year éishthat are
collected, either on purpose or inadvertently,reoted in Tables 1 and 2.

Habitat Assessment

An evaluation of physical habitat quality is créticto any assessment of ecological integrity (Ketrral. 1986;
Barbour et al. 1999). Habitat assessment suppodsratanding of the relationship between physiahitht quality
and biological conditions, identifies obvious caoasits on the attainable potential of a site, &séisthe selection of
appropriate sampling stations, and provides badmrmation for interpreting biosurvey results (USA 1995).
Before leaving the sample reach during the 2004dfrend Quinebaug watershed fish population surveafsitat
qualities were scored using a modification of theleation procedure in Barbour et al. (1999). Tharix used to
assess habitat quality is based on key physicabcteaistics of the water body and riparian areastvparameters
evaluated are instream physical attributes oft&ate® to overall land use and are potential sounEdimitation to the
aquatic biota (Barbour et al. 1999). The ten hap#sameters are as follows: instream cover fbr, fpifaunal substrate,
embeddedness, sediment deposition, channel ateraglocity/depth combinations, channel flow statight and left
(when facing downstream) bank vegetative protectight and left bank stability, right and left barparian vegetative
zone width. Habitat parameters are scored, tqtaled when appropriate compared to a referencerstiat provide
relative habitat ranking (See Tables 3 and 4).

Fish Sample Processing and Analysis

The RBP V protocol (Plafkin et al. 1989 and Barbetumal. 1999) calls for the analysis of the dataegated from
fish collections using an established Index of Bidhtegrity (IBI) similar to that described by Kaet al. (1986).
Since no formal IBI for Massachusetts currentlysexi the data provided by this sampling effort wesed to
qualitatively assess the general condition of #&dent fish population as a function of the oveahlundance
(number of species and individuals) and speciesposition classifications listed below (See Tablemd 2).

1. Tolerance Classification - Classification of toleca to environmental stressors similar to that jolex) in
Plafkin et al. (1989), Barbour et al. (1999), andllidell et al. (1999). Final tolerance classes trese
provided by Halliwell et al. (1999).

2. Macrohabitat Classification — Classification by aoon macrohabitat use as presented by Bain and
Meixler (2000) modified regionally following discsisns between MassDEP and MA Division of Fish and
Game (DFG) fishery biologists.

3. Trophic Classes- Classification which utilizes bdtiminant food items as well as feeding habitae tgp
presented in Halliwell et al.(1999).
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Figure 1. Locations of sampling stations in the Fanch River Watershed
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Figure 2. Locations of sampling stations in the Qunebaug River Watershed




Station Habitat Descriptions and Results
French River Watershed
Burncoat Brook adjacent to Pine Street in Leiceste(BUO1)

Burncoat Brook is a first-order stream with a dagje area of approximately 9.8 Knit was sampled approximately
350 meters upstream of its confluence with Town did@aBrook. The station was located in an active pagture just
downstream from a small un-named impoundment. Silkeoseven primary habitat parameters scoredeifidptimal”
category. Sediment deposition scored “suboptimak tb the presence of what appeared to be newarsiltsand
deposits. For secondary parameters bank vegetatdtection and bank stability scored “sub-optimaii the right
bank, and riparian vegetative zone width scoredrgmal” and “poor” on the left and right bank respeely. Other
secondary parameters scored optimal. The bankbiligteand compromised riparian zone can be atteduo the
presence of livestock and the cow pasture. Thé ffiakitat score was 153 (See Table 3). The watdrapstream of
the sampling station is primarily forested, howewee shorelines of Cedar Meadow Pond and the souttortion of
Burncoat Pond are heavily developed with residences

Fish species captured in order of abundance indluddifish Semotilus corporalis, white suckerCatostomus
commersonii, brown bullheadAmeiurus nebulosus, Eastern blacknose daBhinichthys atratulus, and chain pickerel
Esox niger. The large numbers of (n=140) and heavy dominagdallfish, as well as the presence of white suekel
eastern blacknose dace (all fluvial dependantsisfsts), are indicative of a stable flow regimeéneTimpoundment
located a short distance upstream is most likedystiurce of three brown bullhead and one chaireptkvhich were
also collected. All fish present are classifiedamg either tolerant or moderately tolerant ofyd@n, however, water
quality data (temperature, dissolved oxygen, angqutlected by DWM during 2004 appeared normal ared Class
B warmwater standards (MassDEP 1996 and 2005 af8).2@ should be noted that benthic macroinveetebr
assessment resulted in rating of “moderately ingaiiavith “habitat and water quality degradatiorgimg noted as the
probable causes. (Fiorentino 2007). In light ofttiree impoundments located upstream, the presdracevarm-water
fish assemblage made up of tolerant to moderattdyant species is not surprising. Future monitpdould include an
additional station upstream of the small un-namgabiundment (downstream of Bouchard Pond).

Grindstone Brook downstream of Route 56 in Leicest§ GR01)

The sampled reach of this small second-order stigasnof moderate gradient and contained a mixfiésj pools,
boulders, and undercut banks, with mostly shallomsr The terminal end of the reach was locateddmshstream of
the large pool at the Route 56 bridge. Six of tsees primary habitat parameters scored in the rtegdti category.
Sediment deposition scored “suboptimal” due toghesence of some new bars and sandy sedimentois. pAll
secondary parameters also scored “optimal”. Trad fiabitat score was 174 (See Table 3).

The watershed upstream of the sampled reach idynfoststed or forested wetland with some agrigeltand low -
density residential land use mixed in. The upstrdeainage area is approximately 7.3Km

Fish species captured in order of abundance indlydenpkinseed_epomis gibbosus, brown bullhead, bluegill
Lepomis macrochirus, American eelAnguilla rostrata, yellow bullheadAmeiurus natalis, and chain pickerel. The
presence of tolerant macrohabitat generalists stgjgecompromised flow regime and possibly reflémsinfluence
of Henshaw Pond and Great Cedar Swamp locateceapstias well as Rochdale Pond located downstreaan &e
optimal fish habitat present, the overall low nunsbef fish and relative absence of fluvial fisheggeption was a
single American eel) is troubling. It is possibifat periodic low flow events may have resultedhia lbss of fluvial
fishes with re-population being hindered due toupstream and downstream impoundments. It shoultbbeel that
water quality data (temperature, dissolved oxygen, pH) collected by DWM during 2004 appeared nbamd were
well within Class B warmwater standards (MassDE®61&nd 2005).

Little River downstream of Turner Road in Charlton (LR01)
The sampled reach of this third-order stream wasaderate gradient and contained a mix of boultens small

waterfalls, runs, and deep pools. Flows were hidtickv made electrofishing difficult. Nine of the tdrabitat
parameters scored in the “optimal” category. Oipgnian vegetative zone width on the left sidehaf stream scored



“sub-optimal”. This was due to the presence of BuffRoad. The final habitat score was 183 (the lsigbeore of the
French River Watershed sites). (See Table 3). Tatershed upstream of the sampled reach is mostgtéml/forested
wetland with some agriculture and low-density restéhl land use.

Fish species captured in order of abundance indllthestern blacknose dace, fallfish, yellow bullhdaok trout
Salvelinus fontinalis, brown bullhead, and pumpkinseed. The heavy damméy blacknose dace and fallfish (both
fluvial dependants) is indicative of a stable flmgime. Impoundments located upstream are mody like source of
the brown bullhead and pumpkinseed. The streamlde atocked seasonally with trout by MassWildlife
(http://www.mass.gov/dfwele/dfw/dfw_trout watersitCENT ) as is evidenced by the collection of three stdck
brook trout. It is impossible to comment on totshfnumbers and assemblage as sampling efficieasyestimated to
be poor due to high flows and highly colored wathile the presence of holdover trout suggests liextewater
quality and thermal refugia, it should be notedt thater quality data (temperature, dissolved oxygerd pH)
collected by DWM during 2004 revealed low dissoh@d/gen concentrations and percent saturationslichrae
sampling dates (ranges from 4.1 — 5.1 mg/l and 3@, respectively). Unless “naturally occurringistis a violation
of Class B warmwater standards for dissolved oxy{dassDEP 1996 and 2005). Although it is unclehatimay be
causing the low dissolved oxygen levels, it isrie¢#ing to note that benthic macroinvertebratessssent resulted in a
rating of “moderately impacted” and suggestedatygen-stressed” community (Fiorentino 2007).

Un-named tributary to South Fork “Potter Brook” dow nstream of Potter Village Road in Charlton (W1197)

This un-named tributary (locally known as Potteod) to South Fork is the outlet of South CharlReservoir.
South Fork then flows into Pierpoint Meadow Ponakté Brook drains approximately 36.26 Kincluding South
Charlton Reservoir, Baker Pond, and Shepherd P®hd.sampled reach is just upstream from Potteol&’o
confluence with South Fork. The reach was of maeegeadient and contained an excellent mix ofejffiool, and
run habitat with boulders, undercut banks and watelyris providing excellent habitat for fish.

Five of the seven primary habitat parameters scioréfie “optimal” category. Velocity-depth combiimats, and
channel flow status scored “sub-optimal”. For selzg parameters, bank vegetative protection sctugtimal”,
bank stability scored “sub-optimal”, and riparisggetative zone width scored “optimal” and “subotihin the
right and the left zones, respectively. The subrogitscore in the left zone was due to the preseheeresidence in
this location. The final habitat score was 166 @R200). Fish sampling efficiency at “Potter Bréakas rated as
good.

Fish species captured in order of abundance indlydbow bullhead, Eastern blacknose dace, fallfargemouth
bassMicropterus salmoides, pumpkinseed, and bluegill. Although two fluvialecies (Eastern blacknose dace and
fallfish) were present, their numbers were low @)=dnd the fish population was dominated by yelmhead, a
macrohabitat generalist that is tolerant to pahutjincluding high temperatures and low dissolveghen). All
macrohabitat generalists present are likely cordmgnstream from South Charlton Reservoir or miggatipstream
from South Fork or Pierpoint Meadow Pond.

It should be noted that water quality data (temipeea dissolved oxygen, and pH) collected by DWMiry 2004
appeared normal and was well within Class B warremstindards (MassDEP 1996 and 2005). Water tetnpesan
single dates in July, August and September werertegh to be 18.5, 18.4, and 19.2 degrees C, régplgctit should
also noted that, despite the fact that coldwasér firere not collected at this station (and thetfzattits classified Class
B warmwater by MassDEP), “Potter Brook” is desigafs a Coldwater Fishery Resource (CFR) by Maskif#il
(MassWildlife 2007).

The watershed is largely forested, however, the large sand and gravel operation located justtagm from the
sampling reach. Although there was no evidenceadnmt sedimentation, the moderately high gradiétiteosampled
reach and the very high gradient topography justrapm were not conducive to deposition. Therelsg a fair
amount of development surrounding South CharltoseR®ir that may ultimately threaten the water iyalf the
Reservoir and un-named tributary. The presencéh@fimpoundments (and their resident fish commug)itheoth
upstream and downstream of the un-named tributady outh Fork will most likely continue to impadiet
composition of the fish assemblage in these frewifig reaches. Future monitoring should includexgranded search
for coldwater fish species within this sub-watetshe



Sucker Brook downstream of Kingsbury Road in Webste(SU01)

Sucker Brook is a small-second order stream of madeleyradient containing mostly shallow rifflespsuand pools.
Three of the ten habitat parameters scored in dpértal” category and six others scored “sub-opfinfiparian

vegetative zone width scored “suboptimal” and “Pamr the left and right banks, respectively. Lawhat extend to
the stream bank in the lower-most section of thepdiag reach resulted in the aforementioned “pamdring. In
addition, sedimentation was noted in the pools. fiited habitat score was 144 (the lowest scorehefRrench River
Watershed sites) (See Table 3).

Although instream cover for fish was rated in thetimal” category, flow was low on the day of thexey (resulting
in some exposed stream bottom). Only three chatkeptl and one pumpkinseed were collected. A nunolber
pumpkinseed were also observed in a large poobusnhstream of the Kingsbury Road bridge, but pluisl was not
part of the sampled reach. All fish collected os@lved were macrohabitat generalists that areifedgsas tolerant or
moderately tolerant to pollution. A small impoundrhdocated just upstream is most likely the sowtall fish
collected or observed. The absence of any fluwdgleddants/specialists suggests an altered flouneegnd possibly
episodic low or no-flow events. It should be notleak the benthic macroinvertebrate assessmentedsola rating of
“moderately impacted” and suggested “organic pigliihitas the main stressor. (Fiorentino 2007).

Mine Brook downstream of Mine Brook Road in Webste (MI01)

The sampled reach of this small second-order streasnof moderate to high gradient and containedxaofriffles,
runs, and pools. Eight of the ten habitat pararaeteored in the “optimal” category. Velocity-degthmbinations and
channel flow status scored “sub-optimal” and “niaatj, respectively due to the absence of deep gpaod the
amount of exposed channel substrate. Substrateamgupéo be lightly covered in fine silt, howeveer was no
appreciable deposition in pools or formation ofipdiars. This may be the result of flashy high 8qwshing sediment
further downstream. The final habitat score was (%8¢ Table 3). The Mine Brook watershed upstream fthe
sampled reach is approximately 2.66 ¥and almost entirely forested.

Despite adequate instream cover for fish (mostiylders), no fish were collected or observed in teech of Mine
Brook. Given the small drainage area and the flemsountered on the date of the survey it is cdytaiassible that
Mine Brook periodically dries up. In light of thedeveloped watershed located upstream, episodadgelow or no-
flow events are most likely naturally occuring. Afugure fish population monitoring should be coricated further
downstream.

Browns Brook upstream of Gore Road in Webster (BWOL

The sampled reach of this second-order stream faasderate gradient and contained a mix of rifftess, and small
pools. Eight of the ten habitat parameters scandtie “optimal” category. Velocity-depth combinattoand channel
flow status scored “sub-optimal” due mostly to Hiesence of deep pools and a small amount of egtpdsmnel

substrates. The final habitat score was 170 (Sd#eTd). Browns Brook originates in a small pondakecd

approximately 0.6 Km to the north. It picks up aiddial flow from a small un-named tributary whidbvis from the

south to it's confluence with Brown Brook just ugstm of the sampled reach. In between these tearst lies LKQ
Auto Parts an automobile salvage/recycling opeamatithe site is currently listed by the MassDEP BW&Ca 21E
disposal site. (Seéttp:/db.state.ma.us/dep/cleanup/sites/Site_Isfp@xtfield RTN=2-00128%1 Aside from this

one industrial/commercial operation, the watersiggstream of the sampled reach is a mix of mostigsted and low
density residential land uses. During the recosaaise survey, which was conducted in March of 2Q@as noted
that there were a number of areas where runoff flmrauto salvage yard was entering the streamnahee of the
runoff varied and included milky white dischargesjdish colored seeps, and rusty deposits.

Despite optimal instream cover for fish, no fishreveollected or observed in this reach of BrownsdBr On the date
of the survey all substrates were coated with vapgieared to be algae and silt. It should be ndtatdthe benthic
macroinvertebrate community was rated as “modearatmpacted” in the2004 French and Quinebaug River
Watershed 2004 Benthic Macroinvertebrate Assessment. The total absence of fish from this second-otdbutary is
un-explainable and is most likely the result ofieitinstream toxicity and/or flow problems suctdewatering.



Additional biomonitoring surveys within this anchet reaches of Browns Brook (as well as the un-datmileutary to
the South) should be performed in the future. Elation of runoff from the auto salvage/recyclingdyaeeds to be
part of any restoration effort in Browns Brook.

Quinebaug River Watershed
Mountain Brook downstream of Route 20 in Brimfield (MOO01)

Located in the far northwestern corner of the Quoeng River Watershed, and originating off the e#lt of West
Mountain, Mountain Brook flows south to join an mamed impoundment which is tributary to Mill Brodk first-
order tributary with a drainage area of 3.5 Kthe sampled reach of Mountain Brook was of vewy gradient and
contained a mix of shallow runs and riffles. Thel efthe sampled reach was just downstream frontéRa. Only
three (embeddedness, sediment deposition, and elhifow status) of the seven primary habitat patansescored in
the “optimal” category. The four other primary paeters scored “suboptimal” or “marginal”. The \a@tg-depth
combination “marginal” score was due mostly todabsence of deep water (fast or slow). Secondaanpeters scored
“optimal” except for riparian vegetative zone widtbhich scored “marginal” within the right zone.i$hwas mostly
due to the presence of a large grass lawn usethioraction with a flea market. The final habitabcwas 155 (See
Table 4). The watershed upstream from the samplachris almost entirely forested and undevelopbdrérwas a
beaver impoundment located just upstream fromahgpted reach.

Fish species captured in order of abundance indlygdlow bullhead, white sucker, golden shimdatemigonus
crysoleucas, brown bullhead, and chain pickerel. Total fishminers were very low (n=20) and many of the fish
observed were young of the year. Only white suekerconsidered “fluvial” species and two of thesthisuckers
collected appeared to be young of the year. Thivelabsence of fluvial fish species may reflecompromised flow
regime. Given the relatively small watershed arpstream and the presence of beaver within the sradrit's
possible that this reach of Mountain Brook hasding in the past. The presence of many young ofyta
macrohabitat generalists suggests fish either tmgraipstream from the impoundment, downstream ftieenbeaver
pond, or both.

Development within the Mountain Brook sub-watersigedery light and confined to that area just ab&oute 20
and one small road to the east. Water quality (lataperature, dissolved oxygen, and pH) collecie®WM during
2004 appeared normal (MassDEP 1996 and 2005). Ugtinthe water temperature on July 13, 2004 was lvedtiw
Class B coldwater fishery standards (19.4 degrgesdlwater fish species were absent. Additionaimonitoring
could be conducted in the higher gradient reachésoantain Brook but given the small watershed shese reaches
may suffer from periodic severe low flow conditions

West Brook approximately 0.4 Km downstream of Route20 in Brimfield. (WS01)

West Brook is located in the far northwestern cowfethe Quinebaug River Watershed, and originateseast of
West Mountain (and Mountain Brook). West Brook Insgas a high gradient stream flowing south thraugbuple of
small un-named impoundments. It then enters a bvalidy before joining Mill Brook just downstreani an un-
named impoundment. A first-order tributary with @pstream drainage area of 3.5 ¥rhe sampled reach of West
Brook was of very low gradient and contained a dafigshallow runs, riffles, and pools. Only threes{ieam cover for
fish, embeddedness, and channel alteration) ofdkien primary habitat parameters scored in tharait category.
Sediment deposition, channel flow status, and ¥glaiepth combinations scored “sub-optimal”. Epifalisubstrate
scored “marginal”. For secondary habitat parametesk vegetative protection and bank stabilityredd'optimal”.
Riparian vegetative zone width scored “optimal” dsdb-optimal” in the right and left zones, respesly. The “sub
optimal” scoring in the left riparian zone was niysiue to the presence of a large grass lawn usednjunction with
a flea market. The final habitat score was 156 (Bd#e 4). The watershed upstream from the samphkch is a mix
of forests and open fields.

Fish species captured in order of abundance indlddHlfish, yellow bullheadcentral mudminnowdmbra limi,
largemouth bass, tessellated dari#eostoma olmstedi, and one each of blacknose dace, white suckemyrbro
bullhead, and chain pickerel. The sample was dastnby “fluvial” species, however, overall numberfsfluvial
fishes were low (n=21). All fish present are clsdi as being either tolerant or moderately tolemnpollution.
Central mudminnow are considered to be extremédyanot of low dissolved oxygen conditions and “afalébreathe



atmospheric oxygen and survive in waters whererdisie are excluded” (Hartel et. al. 2002). It slibalso be noted
that, according to Hartel et.al. 2002, this spebi@s never been documented in the Quinebaug Riaterghed. In
addition, many of the macrohabitat generalists weneng-of-the-year fish. This suggests that thésee$ are most
likely being flushed downstream from the two afoesioned impoundments.

Water quality data (temperature, dissolved oxygen, pH) collected by DWM during 2004 appeared nband met
Class B warmwater standards (MassDEP 1996 and 20@&er temperatures on single dates in July, Augod
September were reported to be 20.0, 19.0, and d§gPees C, respectively. Future monitoring shootdude
sampling a station upstream from the two un-namgmbundments.

Un-named tributary to Mill Brook (East Brook) upstr eam of Route 20 in Brimfield (W1183)

This third-order stream is the combined flow of tEa®d Sessions brooks. Both of these brooks ilitilmw through

wetlands before merging and flowing through someécatjural land, and then into Sherman Pond. Thehamed
tributary (East Brook) leaves Sherman Pond andsfleauth through a low-gradient reach eventuallygingrwith

Mill Brook. The sampled reach was of low to modermgtadient with a mix of riffle, run, and pool hié. This reach
seemed fairly eutrophic as evidenced by moderateuata of marcophytes, algae, and other organicemafthe
sampled reach ended at an old beaver dam. Onlg flstennel alteration, sediment deposition, andélaflow

status) of the seven primary habitat parametersedcion the “optimal” category. Instream cover fwhf epifaunal
substrate, embeddedness, and velocity depth cofidnisascored “sub-optimal”. For secondary habit@tameters,
bank vegetative protection scored “optimal”, batdbsity scored “sub-optimal”, and riparian vegetatzone width
scored “marginal”. The less than optimal scoringnfb stability and riparian vegetative zone width}he result of
erosional areas on both stream banks as well gzxéisence of lawns and a parking lot in the ripaziane. The final
habitat score was 149 (See Table 4). The watengbstleam from the sampled reach is a mix of foregpsculture,
wetlands, and low density residential (except addhie pond which is medium to high density resiadnt

Fish species captured in order of abundance indlugentral mudminnow, common shiner, tessellatededar
Etheostoma olmstedi, common shinet.uxilus cornutus, chain pickerel, white sucker, fallfish, yellowllnead, creek
chubsuckerErimyzon oblongus, and golden shiner. The sample was dominated hyidf” species and overall
numbers were moderate (n=70). Macrohabitat gestsaliere most likely migrating from a large wetldodated
downstream or being flushed downstream from Sheifreenal. All fish present are classified as beinlgegitolerant or
moderately tolerant of pollution. The most dominapecies, central mudminnow, is considered to hisemely
tolerant of low dissolved oxygen conditions andléab breathe atmospheric oxygen and survive iemgavhere other
fish are excluded” (Hartel et.al. 2002). It shobkl noted that according to Hartel et al. (2002 #pecies has never
been documented in the Quinebaug River Watersheel. pfesence and dominance by central mudminnowestsyg
the potential for low dissolved oxygen.

As a result of the benthic macroinvertebrate agsess the biological condition was rated as “moti#yampacted”
and the macroinvertebrate assemblage is assesbeihgs‘indicative of water quality impairment redd to organic
enrichment” (Fiorentino 2007). Water quality datanfperature, dissolved oxygen, and pH) collectedheyDWM
during 2004 revealed low dissolved oxygen on attéhsampling dates (range from 3.6 - 4.4 mg/l). piesence of
wetlands may contribute to this condition. Unlegatlirally occurring”, this is a violation of Clag& warmwater
standards for oxygen (MassDEP 1996 and 2005). Miéatgperatures on single dates in July, August@emutember
were reported to be 20.7, 19.7, and 18.9 degreess@ectively. Although MassWildife lists an un-rexhiributary to
Mill Brook as a coldwater fishery resource, it ixclear if this is the same waterbody which was dadhpy MassDEP
in 2004 (MassWildlife 2007). Inputs from agricubiirlands and development around Sherman Pond leely i
contributors of non-point sources of nutrients. nAINt source nutrient controls in the upper waited need to be
implemented in order to protect this un-named tabuto the Mill River. Future monitoring shouldclnde additional
sampling upstream of Sherman Pond.

Stevens Brookupstream from Brimfield Road in Holland (SB0O)

The sampled reach of this large second or smatl-thider stream was of moderate to low gradient@mained a
diverse mix of riffles, runs and pools. Five of eavprimary habitat parameters scored in the “opticategory.
Sediment deposition and channel flow status sctagaloptimal”. All secondary parameters scored “spbimal”’ due
to the fact that the sampled reach flowed betweerrésidential properties. The final habitat soses 156 (See Table



4). The watershed upstream of the sampled reaclbstly forested and relatively undeveloped. Theeeaa least three
small ponds and a large wetland located upstreahtHamilton Reservoir is located just downstreantailiage area
upstream from the sampling station is approximatéhKnr.

Fish species captured in order of abundance indlydibow perchPerca fleavescens, yellow bullhead, blacknose dace,
largemouth bass, pumpkinseed, white sucker andrbtovat Salmo trutta. Total fish numbers were relatively low
(n=36). Only six of the thirty-six fish collectedeaconsidered “fluvial specialists/dependantsfs linclear whether or
not the brown trout that was collected was stoaked “native” fish. The fish community present seento be more a
reflection of the reservoir than it did a flowinigeam.

Although the relative absence of fluvial fish sgscmay reflect a compromised flow regime, it issiae that it is a
reflection of the sampled reaches’ proximity to Hléon Reservoir. It should be noted that Mass Vifédtlassifies
Stevens Brook as a Coldwater Fishery Resource (QAR3sWildlife 2007) and that water quality daenfperature,
dissolved oxygen, and pH) collected by the DWM nigir2004 appeared normal (MassDEP 1996 and 2003grWa
temperature on July 13, 2004 was reported to bé d8grees C. Additional fish population monitoristgpuld be
conducted in the higher gradient reaches of SteBemsk to document the possible presence of n&uproducing
brook trout or other salmonids.

Brown Brook adjacent to intersection of May Brook Road and Stagecoach Road in Holland (BWO01)

The sampled reach of this large second or smatl-tiider stream was of moderately high gradient @ndained a
diverse mix of boulder strewn riffles, runs, andlso All seven primary habitat parameters scorethén“optimal”
category. Bank vegetative protection, bank stgbdlitored “sub-optimal” and riparian vegetative zevidth scored
“optimal” and “marginal” on the right and left bamkespectively. The presence of May Brook Roatiéneft riparian
zone accounts for the “marginal” scoring withintthane. The final habitat score was 171 (out obssjble 200). The
watershed upstream of the sampled reach is masthgted and relatively undeveloped. There areaat three small
ponds located a short distance upstream. Drainageugstream from the sampling station is approteipd 4.3 Knf.

Fish species captured in order of abundance indludhite sucker, eastern blacknose dace, yellowhéad,
largemouth bass, yellow perch, common shiner, ahdieg shiner. Overall fish numbers were low giviee amount
and quality of fish habitat present. The slight dwance by fluvial species is indicative of a stafitev regime,
however, the presence of four different macrohalgigmeralists reflects the presence of small ptowiged upstream
and/or the presence of Hamilton Reservoir locatshoat distance downstream. In addition, most sgembllected (as
well as the dominant fish present) are consideariedant of pollution.

Although this stream was considered a least imgdtederence” site by the benthic macroinverteblatdogists, the
presence of small ponds located upstream and/oprésence of Hamilton Reservoir a short distancgndtream
appears to be negatively affecting the fish pomratvith regard to species compostion and total lmens of fish. It
should be noted that Brown Brook is classified &okllwater Fishery Resource (CFR) by MassWildlifagsWildlife

2007). Additional fish population monitoring shoudd conducted farther upstream to document thelpegsesence
of naturally reproducing brook trout or other sairiais.

Leadmine Brook adjacent to the abandoned rest areaff of Mashapaug Road in Sturbridge (LEO1)

Originating as the outlet of Leadmine Pond in Stdde, Leadmine Brook flows south along and thetenriRoute 84
before emptying into a small un-named impoundmdrichthen flows into Hamilton Reservoir. The sardpleach of
this small third-order stream was of moderate ¢ lyradient and contained a mix of riffle, pooldaan habitat. All
ten habitat parameters scored in the “optimal”g@te resulting in a final habitat score of 184 (§eeond highest
score of the Quinebaug River Watershed sites).

The watershed upstream of the sampled reach isstlemtirely forested. There is a fairly large weddocated just
upstream to the west and 2005 orthophotos reveat agpear to be two beaver ponds just downstreanthjsof this
wetland. Development is limited to the area inlwnity of Leadmine Pond. The total drainage anpatream from
the sampling location is 6.4 KmFish species captured in order of abundance dediuargemouth bass, chain
pickerel, yellow bullhead and white sucker. Tdigth numbers were very low (n=17). The dominancenagrohabitat
generalists and the presence of mostly young oféhe or year two fishes leads one to believetti@aflow regime of
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Leadmine Brook may have been compromised in the phis may have been a result of the damming afdbaine
Brook by beavers.

The benthic macroinvertebrate assessment scoredirie@ Brook as “slightly impacted”, however no déiie
reason for this scoring was suggested. Water guidita (temperature, dissolved oxygen, and pHgc@t by DWM
during 2004 appeared normal (MassDEP 1996 and 2@isgn the excellent fisheries habitat present ahat
appears to be excellent water quality, flow iss(lssaver dams or others) and/or impacts resultiog fthe
macrohabitat generalists (pond species) migratimgndtream from the beaver ponds (or Leadmine Para)Xwo
likely contributors to the relatively limited figtopulation encountered in Leadmine Brook.

Hamant Brook off of Shattuck Road in Sturbridge (HA01)

Topographical features of the southern portionhef Quinebaug River Watershed in the vicinity ofrlStidge and

Southbridge result in a number of brooks and stseaith long narrow sub-watersheds flowing southdah. Hamant

is one such brook. A second-order tributary witiderate gradient and a drainage area of 6.5 (Kipstream from the
sampling station), the sampled reach of HamantIBvems a mix of riffle, run, and pool habitat. Niokthe ten habitat
parameters scored in the “optimal” category. Qydyk stability scored “sub-optimal” due to smakas of erosion
noted on each bank. The final habitat score of W&2 the third highest of the Quinebaug River watsissites (See
Table 4). The watershed upstream of the samplexth isgartly forested, however, Hamant Brook oagf#is as an un-
named pond outlet and flows parallel with Inters®4 for much of it's length. There are a numbeotbkr ponds, as
well as a few sand and gravel operations, scattdoend) it's course.

Fish species captured in order of abundance indlugastern blacknose dace, brook trout, white sucked
largemouth bass. The presence of mostly fluviatigfist/dependant species is indicative of a stéllble regime. The
large number and heavy dominance by Eastern blaekti@ce suggests some degree of nutrient enrichhmemtver,
the presence of reproducing brook trout, an intmlecoldwater fish species, is indicative of exadiwater and habitat
quality. It was noted that on the date of the syrtlee water was slightly turbid and milky lookirdg. addition, water
quality data collected during July, August, and t8efber revealed elevated conductivity and totadali®d solids
concentrations. Although Hamant Brook is classifisch Class B water without fishery designatiossalived oxygen
and temperatures met Class B coldwater criteria.

The presence of numerous sand and gravel operati@hshe proximity of Hamant Brook to the highwagka this

brook vulnerable to degradation from both point aweah-point sources of pollution. Efforts to protect enhance
riparian areas along Hamant Brook should be puramedfuture monitoring should include further doeuntation of

the distribution of brook trout in this sub-watezdhlt should be noted that Hamant Brook is claesbifs a Coldwater
Fishery Resource (CFR) by MassWildlife (MassWikllf007). In light of the presence of reproducingpkrtrout and

data that suggest appropriate water quality, trgsreent should be considered for coldwater fishesyghation.

Hatchet Brook upstream from South Street in Southbddge (HCO01)

Located to the east of Hamant Brook, Hatchet Bralek flows south to north through a long narrolw-a@tershed.
The drainage area upstream from the sampling stiti®.3 Knf. A small third order tributary to the Quinebaugdi
Hatchet Brook originates as the outlet of Hatchenhd® and flows north through a series of three vesér
impoundments. The watershed upstream of the samplch is almost entirely forested and undeveloféu:
sampled reach was of moderate to high gradientanthined a mix of riffle, run, and pool habitahelreach included
a very old breached boulder dam. Five of the seur@mary habitat parameters scored in the “optinwtegory.
Velocity-depth combinations scored “suboptimal” disea lack of deep fast habitat. Channel flow stadoored
“marginal” based on the amount of exposed subspegeent on the day of the survey. For the secgnidabitat
parameters bank vegetative protection scored “@btjrhank stability scored “sub-optimal”, and rifzar vegetative
zone width scored “optimal” and “sub-optimal” orethight and left sides of the brook, respectivélye final habitat
score was 169 (See Table 4).

Fish species captured in order of abundance indligstern blacknose dace and brook trout. The mresef two
fluvial specialist/dependant species is indicatife stable flow regime. While the dominance byt&msblacknose
dace can sometimes be indicative of nutrient emrétt the presence of a very robust reproducinglptipn of brook
trout, an intolerant coldwater fish species, igdative of excellent water and habitat quality.hlitigh Hatchet Brook
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is currently classified as a Class B water withiighiery designation, dissolved oxygen and tempegatwere well
below Class B coldwater criteria.

Responsible reservoir management practices thattamaiyear round flows in lower Hatchet Brook aez@ssary to
protect this excellent cold water trout fisherye$a flows should be reflective of seasonal flowttiations that could
occur naturally (i.e. higher in the spring and)fdll should be noted that Hatchet Brook is clésdifis a Coldwater
Fishery Resource (CFR) by MassWildlife (MassWikll#007). In light of the presence of reproducirapkrtrout and
data that suggest appropriate water quality, #gsrent should be considered for coldwater fishesjghation.

Cohasse Brook downstream of culverts in Oak Ridge &netary in Southbridge (CO01)

Like Hatchet and Hamant Brooks, Cohasse Brook déachtrther east, is another of the streams witly lwgrrow sub-
watersheds which flow south to north. A secondeptdbutary with a drainage area of 10.59 Krthe sampled reach
of Cohasse Brook was a mix of shallow runs antesffvith a large pool at the upper end of the rgasthdownstream
of two culverts. Only one (epifaunal substrate)tled seven primary habitat parameters scored in‘dpgmal”
category. Five others scored “suboptimal’ and okbfiow status scored “marginal”. For the secoypdaarameters,
bank vegetative protection scored “optimal”, batdbgity scored “sub-optimal” and riparian vegetatizone width
scored “optimal” and “poor” in the right and lefparian zones, respectively. The presence of tHeRidge Cemetary
in the left riparian zone accounts for the “poardie. The final habitat score of 142 was the lowéshe Quinebaug
River watershed sites (See Table 4). The watersvedt upstream of the sampled reach is mostly fecksind
relatively undeveloped. There are two impoundmewsils Pond and Cohasse Brook Reservoir locatetoat s
distance upstream. The watershed just upstreamtfrersampling station is mostly high-density resiidé.

Fish species captured in order of abundance indlunedreds of Eastern blacknose dace, fallfish itenducker,
common shiner, longnose ddRlainichthys cataractae and one largemouth bass. In addition, young-ofytee (YOY)
Eastern blacknose dace, fallfish, and common shirge also collected. Eastern blacknnose dace Y@Ne woo
numerous to count while fallfish and common shivi&Y were mixed in much lower abundances. The preserf
mostly fluvial specialist/dependant species isdative of a stable flow regime. The large nhumbdyrsand heavy
dominance by, Eastern blacknose dace suggests degnee of nutrient enrichment. The shallow rifflesd runs
provided excellent habitat for YOY fishes as wedl@der age classes. Although the benthic macrdigtvate crew
reports observing “several salmonid fish”, norexewcollected or observed during the fish poputesiorvey.

Water quality data (temperature, dissolved oxygew, pH) collected by the DWM during 2004 appearaanal and
met Class B standards (MassDEP 1996 and 2005gr\Wésthperatures on single dates in July, AugustSamdember
were reported to be 19.3, 18.9, and 17.5 degreesespectively. As a result of the benthic macroitelzrate
assessment, the biological condition was ratedresl&rately impacted” and the resident biota wesessed as being
“structured in response to organic enrichment” igitino 2007). Non-point source nutrient contral$he lower more
developed sections of the watershed need to besimgited in order to protect Cohasse Brook. It waldd be
interesting to conduct fish population further ugai above the influence of the residential devakg.

Lebanon Brook upstream of Route 131 in Southbridgé.B01)

Located to the east of Cohasse Brook, Lebanon Batsakflows south to north through a long narrow-siatershed.
The drainage area upstream from the sampling stii@pproximately 25 Kfn This is much larger than the three
watersheds (Cohasse, Hatchet, and Hamant broalagtbto the west. A large second or small thidkptributary to
the Quinebaug River, Lebanon Brook originateshasoutlet of Potter Pond in Woodstock, Connecticuthe upper
section of the watershed it flows through and draietlands and is twice impounded. The sampledchress of
moderate gradient and contained a mix of riffl&, mnd pool habitat. The reach appeared to beatgher end or just
upstream from a drained beaver pond. Six of thersgvimary habitat parameters scored in the “ogticetegory.
Channel flow status scored “sub-optimal” basedhenamount of exposed substrate present on thefdhg survey.
All secondary habitat parameters scored “optimalie final habitat score was 179 (See Table 4). Watershed
upstream of the sampled reach is mostly forestéful seime low density residential. It appeared thaik been beaver
activity just downstream (north) of the samplinatisin.
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Fish species captured in order of abundance indltaléfish, white sucker, Eastern blacknose daoeraon shiner,
pumpkinseed, yellow bullhead, golden shiner, andirctpickerel. In addition, young-of-the-year (YOY4llfish,
eastern blacknose dace, common shiner, and whiteeiswere also identified. Fallfish YOY were toonmerous to
count while other YOY were mixed in much lower atiances. The dominace by fluvial specialist/depensipecies
is indicative of a stable flow regime. The shalloffles and runs provided excellent habitat for Y @shes as well as
older age classes. The benthic macroinvertebrate ssed Lebanon Brook as a “reference” site follahger streams
sampled in the Quinebaug River watershed (Fiorer2D07). Water quality data (temperature, dissolwegyen, and
pH) collected by the DWM during 2004 appeared noriassDEP 1996 and 2005). Water temperature on1Rjl
2004 was reported to be 20.3 degrees C.

The presence of a few macrohabitat generalist issaprising given the impoundments located upsiread the
amount of beaver activity which appears to be gowyiwithin this watershed. Water temperaturesuly dvere just
above the Class B Coldwater Fishery criteria. tiusth be noted that Lebanon Brook is not considerétbldwater
Fishery Resource (CFR) by MassWildlife (MassWikl007).

McKinstry Brook upstream of Pleasant Street in Soutbridge (MK01)

Flowing south through the Town of Charlton, McKiysBrook is a large second or small third-ordeeatn with a
drainage area (upstream from sampling stationppfaximately 21.0 Krh Much of the sampled reach of McKinstry
Brook was channelized. It contained a mix of sheltans and riffles interspersed with limited poabitat. The end of
the sampled reach was downstream from a beaver@alyniwo of the seven primary habitat parameters
(embeddedness and sediment deposition) scored foptimal” category. The five other primary parders scored
“suboptimal”. Secondary parameters scored “optireatept for riparian vegetative zone width, whicbred
“marginal” within the left zone. This was mostlyealto the presence of lawns and an industrial pgudkit The final
habitat score of 152 was the third lowest of thin€aug River watershed sites (See Table 4). Thersteed
upstream of the sampled reach is mostly forestddasmall amount of low-density residential andcadtural land
uses mixed inApproximately 6.5 kilometers upstreaiicKinstry Brook passes under the Massachusettspiken
and adjacent to the municipal airport. In additiom area in close proximity to the sampled reatte#vily developed
residentially.

Fish species captured in order of abundance indltalfish, Eastern blacknose dace, white suckemmon shiner,
longnose dace, tessellated darter, golden shimaynbtrout (presumed stocked), pumpkinseed, armgeiaouth bass.
In addition, numerous (un-counted) young-of-thery@#Y) fallfish, eastern blacknose dace, and whiteker were
also presentAltough fish habitat was rated as “suboptimal” dodow flows, the high total numbers of fish ane th
dominance by fluvial specialist/dependant spedéasadicative of a stable flow regim&€he shallow riffles and runs
provided excellent habitat for YOY fishes as well @der age classes. Although water quality daengerature,
dissolved oxygen, and pH) collected by DWM durifi2 appeared normal (MassDEP 1996 and 2005), ctivitiuc
and total dissolved solids concentrations werehsligelevated. Non-point source nutrients may beichimng
McKinstry Brook. It should be noted that McKinstBrook is classified as a coldwater fishery resoubge
MassWildlife (Masswildlife 2007).

Non-point source nutrient controls in the McKinsBgook watershed need to be implemented in ord@rdtect the
abundant and diverse fish community currently presethis location. It should be noted that theveyed reach was
full of trash and waste debris. A stream cleanupld/go a long way towards improving the aesthaticthis reach.
Future monitoring should include an upstream locetd document the presence or absence of coldfisttes.

Unamed tributary (Keenan Brook) to Quinebaug Riveroff Route 31 in Southbridge (W1186).

The un-named tributary that is locally known as éKan Brook” is a third-order tributary to the Quineg River
which originates in the Morseville section of Chanl It receives the discharge from a small wastewagatient
plant located in it's headwaters and has a draiaage of 20.9 Km. The watershed is a mix of fogségricultural,
and low to medium density residential land use& dmpled reach was a straight moderate gradigrafmiffle, run,

and pool habitat with very rocky substrates thasrparallel and adjacent to Dresser Hill Road (R&1). Four of the
seven primary habitat parameters scored in therfigit category. Channel alteration and velocity-tthegombinations
scored “sub-optimal”. Channel flow status only sebfmarginal” due to the low flows which resulted moderate
amounts of exposed substrate. For secondary hghitameters bank vegetative protection and batkistascored
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“optimal”. Riparian vegetative zone width scoregbtimal” and “sub-optimal” in the left and right zes respectively.
The final habitat score was 161 (See Table 4).

Fish species captured in order of abundance indlitkestern blacknose dace, white sucker, longnose, d@own
bullhead, common shiner, fallfish, yellow bullheadd two each of tessellated darter, and largemmagh. Sampling
efficiency was rated as only fair at about fiftyrgent. This was primarily due to the presence ofiesawvery wide
shallow pool and/or braided areas. Although floveseMow on the date of the sampling, the presendedaminance
by fluvial specialist/dependant species is usuaibjicative of a fairly stable flow regime. Non-pbisources of
nutrients may beenriching “Keenan Brook” resulting in the overaligih numbers of fish. Water quality data
(temperature, dissolved oxygen, and pH) collectedhe DWM during 2004 appeared normal (MassDEP 1296
2005). Water temperatures on single dates in August and September were reported to be 17.2, 468 15.6
degrees C, respectively. It should be noted thgitkethe fact that coldwater fish were not coédcat this station (and
the fact that it is classified Class B by MassDERgenan Brook” is designated as a Coldwater Fisli®esource
(CFR) by MassWildlife (MassWildlife 2007). In ligluf the cool temperatures documented in 2004, dutaonitoring
should include an expanded search for coldwatersfigcies within this sub-watershed.

Tufts Branch downstream of Route 197 in Dudley(TUO1)

The sampled reach of this large first or small sdeorder stream was of moderate gradient and cetdah mix of
riffles, runs and pools. Two of the seven primaapitat parameters scored in the “optimal” categbrstream cover
for fish, channel alteration, sediment depositiang velocity depth combinations scored “sub-optiraald channel
flow status scored “marginal”’. Although bank vegeta protection scored “optimal”, bank stabilityosed “sub-
optimal”, and riparian vegetative zone width scofeab-optimal” and “poor” in the right and left zenrespectively.
Low flow conditions on the date of the survey ahd fact that the stream flowed between two resiglepitoperties
accounted for much of the “less than optimal” sogrirhe final habitat score was 145 (See Table 4). Waiershed
upstream of the sampled reach is a mix of forestgdculture, and low to medium density residenflalfts Branch
originates in a wetland and there are a few vergllgponds located within the watershed upstreamn fiite sampling
station. Drainage area upstream from the sampiatips is approximately 6.2 Kmn

Fish species captured in order of abundance indlpdenpkinseed, white sucker, brook trout (natitzedwn bullhead,
bluegill, largemouth bass and chain pickerel. Aliio the sample was dominated by macrohabitat gesterdour of
the five macrohabitat generalists present (largemdiass, bluegill, chain pickerel, and brown budite were
represented by a total of only six fish. The presesf white sucker and brook trout (both fluviaésies) is indicative
of a stable flow regime. The presence of “wild” dkotrout indicates excellent water quality (suppdrby water
quality survey data), however, overall numbers @neand young of the year fish were absent.

Low flow and habitat alteration (i.e. sedimenta}iappear to be the largest threats to Tufts BraWtter quality data
(temperature, dissolved oxygen, and pH) collectedhe DWM during 2004 appeared normal (MassDEP 1296
2005). Water temperatures on single dates in August and September were reported to be 18.5, and 16.7
degrees C, respectively. It should be noted thdtsTBranch is classified as a Class B coldwatdnefig and a
Coldwater Fishery Resource (CFR) by MassDEP andsWadlife (MassWildlife 2007), respectively. Future
monitoring should include further documentatiorhf distribution of brook trout in this sub-watezdh

Rocky Brook downstream of dirt footpath off of Thompson Road aghcent to High Street in Douglas (RB01)

Located in the easternmost section of the QuinelBivgr Watershed within Massachusetts, Rocky Braddinates
within and just to the east of Douglas State RorAssmall second-order stream with a drainaga af@approximately
11.8 Knf (upstream of sampling reach), Rocky Brook passesigh a large beaver enhanced wetland just upsioéa
the sampling location. Just downstream from thepdiagnlocation the stream completely disappearsatina section
of heavy cobble and boulders and re-emerges a distaince downstream. The sampled reach was a fnsixatiow
riffle, run, and pool habitat. All ten primary h&dii parameters scored in the “optimal” categorylte®) in a final
habitat score of 188 (See Table 4). This was itieelst score of the 2004 Quinebaug or French Rietershed sites.
The watershed upstream of the sampled reach relgrforested and undeveloped.

Fish species captured included mostly brook troefi8), plus two chain pickerel. Although the preseof a fluvial
specialist/dependant species such as brook trandlisative of a stable flow regime, overall nunterere low given
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the amount of habitat present. In addition, thevbeegond located upstream and the area of subesuffaw
downstream, may be restricting migration into and of this particular reach of Rocky Brook undewldlow
conditions. A reproducing population of brook troah intolerant coldwater fish species, is indi@tof excellent
water and habitat quality.

It is interesting to note that the benthic macremebrate biologists classified Rocky Brook as “evadely impacted”
and that dissolved oxygen was below Class B stdadan all three dates that it was measured. Thisbea natural
condition resulting from the presence of the beawdranced wetland located just upstream. Watergranpes were
well within the Class B standards (cold and warnewabn the three occasions on which it was measiitesl biggest
threat to Rocky Brook appears to be habitat maatifim (and associated water quality conditionskediby beavers.
Although not specifically classified as a coldwdtshery in the water quality standards, Rocky Braoclassified as a
Coldwater Fishery Resource (CFR) by MassWildlifea@gwildlife 2007).
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Table 1.List of fish population biomonitoring station ktions and fish population data for the 2004 FreRister Watershed survey.

U

Station Survey Species Code
Description Date Comments
AE | BND FF WS BB YB CP EBT LMB P
BUO1
Burncoat Brook, Leicester, reach beginning 22 Sept| 2 140 14 3 - 1 - - -
- . 2004
downstream of Pine Street in cow pasture.
GRO1
Grindstone Brook, Leicester, reach beginning | 22 Sept| i i i 16 1 1 i i 29
approximately 80 m downstream of Rte 56 end|ng2004
downstream of pool at road crossing .
LROL Pick-up efficiency could not be estimat
Little River, Charlton, reach beginning 16 Sept| 43 9 i 2 4 ) 3 ) 2 |due to high flows and highly colored
downstream of Turner Road and upstream of 2004 water
Buffumville Lake. '
w1197 16 Sept
Un-named tributary to South Fork Potter Brook 004p - 10 9 - - 20 - - 4 4
Charlton, reach downstream of Potter Village Roal
SuUo1 There were a number of pumpkinseed
Sucker Brook, Webster, reach beginning 200 m 13 Sept i i ) i i 3 ) i 1 observed in large pool just downstrear
downstream of Kingsbury Road at block wall 2004 of the road crossing but these fish wer
behind houses. not within the sampling reach
MI01
Mine Brook, Webster, reach beginning 100 metes3 Sept i i ) i i i ) i i '
downstream of Mine Brook Road and ending af 2004 No fish were collected or obged.
road crossing.
BWO01
Browns Brook, Webster, reach beginning 150 m 13 Sept| i i ) i i i ) i i '
upstream of Gore Road and ending approximately2004 No fish were collected or @nged.
25 meters downstream of a small pond.

SPECIES CODE

COMMON NAME

AE American eel
BND blacknose dace
FF fallfish
WS white sucker
BB brown bullhead
YB yellow bullhead
CP chain pickerel
EBT brook trout
B bluegill
LMB largemouth bass

P pumpkinseed

SCIENTIFIC NAME
Anguillarostrata
Rhinichthys atratulus
Semotilus corporalis
Catostomus commer sonii
Ameiurus nebulosus
Ameiurus natalis
Esox niger
Salvelinus fontinalis
Lepomis macrochirus
Micropterus salmoides
Lepomis gibbosus

* stocked fish
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Table 2. List of fish population biomonitoring station lttons and fish population data for the 2004 QuangbRiver Watershed survey.

Station
Description

Date

Species Code

BND

CS

FF

GS

LND

CCs

WS

BB

YB

CP

CM

BT

EBT

LMB

YP

TD

Comments

MOO01, Mountain Brook,
Brimfield, downstream of
Route 20 adjacent to large
flea market field

31 Aug
2004

3(2

©)

5(2)

WSO01, West Brook,
Brimfield, off of Mill Road
approx. .4 km downstream
from Route 20 adjacent to
flea market field (SW
corner).

31 Aug
2004

13

10

W1183, Unnamed Tributar
to Mill Brook, Brimfield,
just upstream of Route 20
from bridge at old beaver
dam.

31 Aug
2004

10

@)

28

SBO0O0, Stevens Brook,
Holland, reach beginning 5
m upstream from Brimfield
Road

0 1 Sept

2004

17

BT appeared to be 3
stocked fish

BWO01, Brown Brook,
Holland, reach beginning
adjacent to intersection of
May Brook Road and
Stagecoach Road and
proceeding approximately
100 meters.

1 Sept
2004

13

33

12

10

LEO1, Leadmine Brook,

Sturbridge, reach beginnin
about 1400m downstream
Vinton Road adjacent to th
old abandoned rest area of
of Mashapaug Road

)

=Y

f

of 1 Sept

2004

3(1)

(11)

Largemouth bass , an
chain pickerel smallen
than 80 and 60 mm
respectively
considered young of
the year (yoy).

HAO1, Hamant Brook,
Sturbridge, off of Shattuck
Road, reach beginning
approximately 100m
downstream of sand pit
access road culvert and

ending at the culvert.

1 Sept
2004

69

15

22

10

EBT appeared to be
representative of a
reproducing populatig
Largemouth bass
smaller than 50 mm
considered young of
the year (yoy).
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Table 2 ( continued). List of fish population biomonitoring station kttons and fish population data for the 2004 QuangpRiver Watershed survey.

: Species Code
DeSst?rtilotri]on Date Comments
p BND CSs FF GS LND | CCS WS BB YB CP CM BT EBT LMB P YP D
HCO1, Hatchet Brook, tlirool%rout Sm"’c‘i”er
Southbridge, upstream from an 71 mm an
’ . 2 Sept blacknose dace smalle
South $treet reach ending 2004 68 (53)| - - - - - - - - - - | 33(11 - - * lthan 46 mm consider¢
approximately 40 m young of the year
upstream of old dam. (yoy)
CO01, Cohasse Brook,
Southbridge, reach Blacknosetdace yctJy to
P ; numerous to count,
?gg'm‘ggwﬁ?ﬁ;me'y 2Sept | 45| 25 - 2 - 9 - ; . ) ] ] 1 . _ |yoy fallfish and
- . 2004 common shiner were
culverts in Oak Ridge also present in lower
Cemetary and ending at numbers
aforementioned culverts.
Young of the year FF
LBO1, Lebanon Brook, (Bnlllogt :r?gr\]/?/gnxérce&
Sou.thb.rldge, reach 2 Sept 8 6 38 1 - - 14 - 4 1 - - - - 6 - [too n‘umerous to count.
beginning .4 km upstream pf 2004 Evidence of recent
Route 131 road crossing. beaver (impoundment)
activity
. Young of the year FF
MKO1, McKinstry Brook, BND and WS were
Southbridge, reach 7 Sept numerous. BT
beginning .3 km upstream of 2002 60 12 84 3 11 - 28 - - - - 1 - 1 1 6 (4pppeared to be a
Pleasant Street adjacent td stocked fish. TD less
industrial building. than 44 mm consider
young of the year
W1186, Unnamed Tributary, ShOCE'”tg efilﬁéenf:yk
; poor. Estimated pic
g %eliﬁnuirs?r%ziogft "Preoq 7 sept 245 | 12 | 4 - | 23| - | 23| 15| 3 - - - - 2 - 2| Up 50%. A number o
) : . 2004 darters were missed
confluence with Quinebaug during the start of thd
River. sampling run.
TUO1, Tufts Branch,
Dudley, reach beginning 7 Sept EBT appeared to be
just downstream of Route 2004 - - - - - 18 3 - 1 - - 5 1 22 representative of a
197 and extending 80 meters reproducing populatig
upstream.
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Table 2 ( continued). List of

fish population biomonitoring station Et@ons and fish population data for the 2004 QuanigbRiver Watershed survey.

) Species Code
Dessz'tiIStri]on Date P Comments
BND Cs FF GS LND| CCS| Ws BB YB CP CM BT EBT LMB YP TD
RBO01, Rocky Brook,
Douglas, reach beginning
100 m downstream of dirt 13 Sept EBT appeared to be
footpath in Douglas State 200 4p - - - - - - - - - 2 - - 13 - - - representative of a
Forest. Access located off pf reproducing populatig
Thompson Road adjacent to
High Street.
1 2 number in parentheses indicate young-of-the-year
sggtc)lles COMMON NAME  SCIENTIFIC NAME P young-orhey
BND Eastern blacknose dace Rhinichthys atratulus
CSs common shiner Luxilus cornutus
FF Fallfish Semotilus corporalis
GS golden shiner Notemigonus crysoleucas
LND longnose dace Rhinichthys cataractae
CCs creek chubsucker Erimyzon oblongus
WS white sucker Catostomus commer sonii
BB brown bullhead Ameiurus nebulosus
YB yellow bullhead Ameiurus natalis
CP chain pickerel Esox niger
CM central mudminnow Umbra limi
BT brown trout Salmo trutta
EBT brook trout Salvelinus fontinalis
B Bluegill Lepomis macrochirus
LMB largemouth bass Micropterus salmoides
P Pumpkinseed Lepomis gibbosus
YP yellow perch Perca flavescens
D tessellated darter Etheostoma ol mstedi
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Table 3. Habitat assessment summary for fish populatiatiosts sampled during the 2004 French River wagersturvey. For

primary parameters, scores ranging from 16-20 inght 11-15 = suboptimal; 6-10 = marginal; 0-5 =opd~or secondary

parameters, scores ranging from 9-10 = optimal=6s8boptimal; 3-5 = marginal; 0-2 = poor. RefeiTtable 1 for a listing and

description of sampling stations.

w 5 c
S ol c 2312 | =|%
a = = o3 =) 5 s
. S |Z3| @ |85 | ® 5
Stations | £ S & z %3 = fos] 2
o 3 w | @ e
2175 |3 |§3| s |8 |3
o = o
s | S| %85| 8% |¢
Primary Habitat Parameters Score (0-20)
INSTREAM COVER (for Fish) 18 19 19 18 17 1 1B
EPIFAUNAL SUBSTRATE 17 18 18 16 17 18 16
EMBEDDEDNESS 18 18 19 18 18 17 1
CHANNEL ALTERATION 16 19 19 18 11 19 18
SEDIMENT DEPOSITION 13 12 19 18 15 1§ 1
VELOCITY-DEPTH
COMBINATIONS 18 18 18 15 14 14 15
CHANNEL FLOW STATUS 18 16 16 13 13 8 1
Secondary Habitat Parameters Score (0-10)
BANK VEGETATIVE  left 9 9 10 9 8 10 9
PROTECTION right 7 9 10 9 8 10 9
BANK left 8 9 10 7 8 8 9
STABILITY right 6 9 10 7 8 8 9
RIPARIAN VEGETATIVE left 3 9 6 8 6 9 9
ZONE WIDTH right 2 9 9 10 1 10 9
Total Score| 153 174 183 170 144 169 17

" epifaunal substrate scores taken from benthic nra@tdebrate habitat assessment forms
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Table 4.Habitat assessment summary for fish populatiofostasampled during the 2004 Quinebaug River wiagersurvey.
For primary parameters, scores ranging from 16-2ptimal; 11-15 = suboptimal; 6-10 = marginal; &-Hoor. For secondary
parameters, scores ranging from 9-10 = optimal=6s8boptimal; 3-5 = marginal; 0-2 = poor. RefeiTtable 1 for a listing and

description of sampling stations.

=
5 Slgle|g|8|F|8|8 7502 | 2
c = g @ 3 o = = =3 < l = o
=1 @ =3 < 3 3 o o |83 =+ o
. 5 @ -9 @ g 3 @ = a 5 o % a D 7] 3
Stations | = w |23 3 5 =1 @ @ S 32|83 o
& s 2 o ® w w 2 | wd| g o
o S |2 @ 3 W 3 3 @ w 3|3 5 3
o  |~4| ¢ <] 3 8 8 S 5] 83| o o)
= S| 2| Tl | X[ x ]2 | & ~5 | ~ >
Primary Habitat Parameters Score (0-20)
INSTREAM COVER (for Fish) 13 18 15 16 19 1 19 15 19
EPIFAUNAL SUBSTRATE 15 9 11 19 19 19 19 18 19
EMBEDDEDNESS 16 18 15 16 18 17 1P 18 1819
CHANNEL ALTERATION 15 19 18 17 18 20 18 14 18
SEDIMENT DEPOSITION 18 12 17 14 19 18 ] 17 13 19
VELOCITY-DEPTH
COMBINATIONS 10 14 14 18 18 19 15 2 15
CHANNEL FLOW STATUS 16 12 16 15 18| 17 10 10 16
Secondary Habitat Parameters | Score (0-10)
BANK VEGETATIVE  left 10 10 9 6 6 9 9 9 9 9 9 10
PROTECTION right 9 10 9 6 6 9 9 9 9 9 10 10
BANK left 9 9 7 7 8 9 8 8 9 9 7 10
STABILITY right 9 9 8 7 8 9 8 8 9 9 7 10
RIPARIAN VEGETATIVE left 10 6 5 7 5 10 8 2 10 9 2 10
ZONE WIDTH right] 5 10 5 8 9 10 10 9 10 7 7 10
Total Score| 155 | 156 | 138| 156 | 179| 184 164 2 b6 145

not assessed

of a possible 180
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