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EXECUTIVE SUMMARY

Exelon Generation Company, LLC (Exelon) received a license from the Federal Energy Regulatory
Commission (FERC) oecember 22, 2015 for the Muddy Run Pumped Storage Project (Muddy Run
Project). An American EelAnguilla rostrata Passag Plan (Eel Plan) was developed by Exelon and
included as a condition of the Pennsylvania 401 Water Quality CertifiqqtiQC) (DEP He No. EA 36

033; dated December 10, 201d) the Muddy Run Project, and is a condition of the new FERC license for
the Muddy Run Project.

Pursuant to the FERC License and the Pennsylvania Department of Environmental Protection (PADEP)
401 WQC, Exelorbegan operation of a temporary eel trapping facility at Octoraro Creek in 26&5.
temporary eel trapping facility at Octoraro Creek is required to operate for three 5&88dn 2016, and

2017. Reports for 2015 and 2016 have been previously subntt@&DEP and FERCThis report has

been prepared to review the operation of the temporary eel trapping facility for 2017 isvtiiehthird

year of thehreeyear studyEelscollectedn Octoraro Creek eretransported to and held at tBenowingo

Eel Colection Facility(CECF)at Conowingo Dam and subsequently transported and released at designated
points in the Susquehanna River watershié&d temporary facility has the potential to become a permanent
trappingfacility dependentipon the success ofisithreeyear evaluation.

The purpose of thithreeyearstudyis to determine if Octoraro Creek ispgactical/successfidource of
juvenile eels for stockingnd to evaluag the effectiveness of the temporary eel ra@pecifically, the
PADEP 401 WQC states that:

il f, after three years of operati on, PADEP i n
temporary eel trapping facility at Octoraro Creek is successful, Exelon will design, install,

and operate a permanent eel trapping faciléty this location in accordance with a

schedule established by PADEP in consultation

The report willalso provide details orthe following objectivedor the 2017 field investigatioand will
summarize the findings acro$ee three years of study

1 Renstall a temporary eel collection facility on Octoraro Creek immediately downstre@hester
Wat er AuCWA Pine Grovideow-eadDam;

1 Operate, maintain, and monitor the temporary eel collection facility (dailyreezted basis) from
May 1through September 15, 201

9 Cadlect catchandlengthdata (by substrate type), water quality, stream flow, and moon ghtse
during the entire sampling period;

9 Stock at designated sites oelider eels collected by the temporary ramps to @teCF at
Conowingo Dam;

1 Conduct weekhguality control (QC) checks and cleaning of the eel collection faciitynaintain
proper attraction water flow

1 Document any modifications made to the facility idgrthe course of the season to improve
functionality and eel attraction capability.

The facility was installedand placed in service day 1, 2017. The fadity operated a total 0138 days
from May 1to September 15, with monitoring cheaccurring or86 days.
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A total of 11,347juvenile eelsverecollected;5,801from theEnkamatsubstrate anfl,546from theMilieu
substrateThe greatestumber of juvenile eels weoellected during the twday sample period of July4-

16 (3,238eels and comprise2B.5% of the season totalyhe first peak occurred between June 25 and 27,
accounting for 1,504 of the 11,347 (13.3%) juvenile eels collected at the fadilgyseconénd largest

peak (July 1618) yielded 6,989 of the 11,347 (61.6%) juvenile eels. Thalth&#gak occurred between
August 20 and 23, accounting for 1,705 of the 11,347 (15.0%) juvenile eels collected at the facility. Nearly
90% of the juvenile eels collected at this facility occurred during these 10 days (10,198 of the 11,347,
89.9%).

Increased flow in the Octoraro Creekere associated with increaseguvenile eel catch i2017. During
periods of time when flows increased, the number of juvenile eels collected within a dayalgp so
increasedThe thregpeaks incaptureoccurredduring peiods of relatively low lunar fractionew moons)
which ceoccurred with increases in creek flow

A total of 11,339live juvenile eels collected at the facility were transported within 48 tafurapture to
the CECF at Conowingo Dawhere they were heldefore transporOf the 11,347 juvenile eels that were
captured at this facility, 6 eellied in one ofthe collectiontanks (99.95% survival).Two juvenile eels
(0.02% mortality) died during transport to the CECF at Conowingo Dam.

Cleaning andalibrationof the trapping facilitywasperformedweekly. Scrubbing of the barrdiat held
the pumpandthe spray barsccurred prior to angalibration.The pump,manifold, and gardemoses were
alsocleanedor changeasneeded during theeason

Exelonsubmits the findings from the 2017 study along with the information submitted in 2015 and 2016

for the eel trapping facility Based on previous assessments of alternative locations and the results of the

three years of this study, we believe the Octo@reek Eel Facility is a highly suitable and preferable

location for installation of a permanent trapping facility. The facility was successful in capturing a
substanti al number of eels for suppl ementing Exe
Conowingo Dam, and even greatly surpassed the catch at the CECF during one of the study years.
Additionally, the location of the facility is suitable for the construction and consistent operation of a
permanent trapping facility. We therefore encourage PRDEconsultation with the EPAG to consider all

of these factors and information for determining the success of the Octoraro Creek temporary trapping
facility.
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1 INTRODUCTION

Exelon Generation Company, LLC (Exelon) received a license from the Federal Energy Regulatory
Commission (FERC) oecember 22, 2015 for the Muddy Run Pumped Storage Project (Muddy Run
Project). An American &, Anguilla rostrata, Passage Plan (Eel Plan) was developed by Exelon and
included as a condition of the Pennsylvania 401 Water Quality Certification (DERd=IIEA 36033;

dated 10 December 2014) for the Muddy Run Project, and is a condition of the new FERC license for the
Muddy Run Project.

The Eel Plan required Exelon to investigate the feasibility of installing and operating a juvenile eel trapping
facility on Octoraro Creek. The evaluation was conducted at a location identified on Octoraro Creek
immediately downstream of the Chester Water Authority (CWA) Pine GroveH®ad Dan{Dam) This

site was approved by the Pennsylvania Department of Environmewtaicisn (PADEP) and other
members of the Eel Passage Advisory Group (EPAG)

In 2015, Exelon designed, installed, and operatedetimporary eel trapping facilitgdjacent tocCWAS s

small hydroelectricite on Octoraro CreekThe trap was operated in 2046d again in 2017 making this
thethird year ofathreeyear evaluation. Eels collected in Octoraro Creek were transpbireadly toand

held at the Conowingo Eel Collection Facility (CECF) at Conowingo Dam and subsequently transported
and released atesignated points in the Susquehanna River waterdlinesl temporary facility has the
potential to become a permanent trapping facility dependent upon the success of thieathegaluation.

The purpose of this three year study is to determine if Qot@eeek is a viable source of juvenile eels for
stocking and to evaluate the effectiveness of the temporary eel &magfically the PADEP 401 WQC
states that:

il f, after three years of operati on, PADEP in
temporaryeel trapping facility at Octoraro Creek is successful, Exelon will design, install,

and operate a permanent eel trapping facility at this location in accordance with a
schedul e established by PADEP in consultation

The reporprovides details relativie the following objective$or the 2017 field investigatioand provides
a summary of the 2013017 studies

T Re nstall a temporary eel collection facility o
Pine Grovd.ow-HeadDam;

1 Operate, maintain, and monitor the temporary eel collection facility (daily or as needed basis) from
May 1through September 15, 201

9 Collect catch and length data (by substrate type), water quality, stream flow, and moon phase data
during thesampling period;

1 Stock at designated sites or deliver eels collected by the temporary ramps to the CECF at
Conowingo Dam;

1 EPAG members include the Pennsylvania Department of Environmental Protection, United States Fish and Wildlife
Service, Pennsylvania Fish and Boat Commission, Maryland Department of Natural Resources, Susquehanna River
Basin Commission, and Exelon.

1-1
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Conduct weekhguality control (QC) checks and cleaning of the eel collection facility to maintain
proper attraction water flow

Document any modifications made to the facility during the course of the season to improve
functionality and eel attraction capiity.

1-2
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2 BACKGROUND

Areas of lowelOctoraro Creekip to and includinghe areanga CWAOG s Pi n-ldeaddamweee L o w

surveyed over a 13 week period from June 16 through Septemp2014 using fyke netsedlight
headlamps and fine mesh dip netsFigure 2.01 and NormandeauAssociates and Gomez and
Sullivan2014). Based on the information gathered during the Xilidey eek were consistently fourid

the north corner of the spillway adjacent to the Datmereaseelsdid not seem to be as abundant at the
downstreansites duing the same period-hereport reommended that a site near thenbbeconsidered
for futurejuvenile eel trappingNormandeaAssociates and Gomez and Sullin2014). Exelon and EPAG
discussed the possibility of utilizirthis north corner of the spillwagite for the temporary eel collection
facility in 2015. However,due to concerns by thEWA relating to existing structures at the site, an
alternative sitealong the south shore of the Davas selected and approvedthg CWAandEPAG. The
alternative site is locatathmediatelydownstream of thért Building (Figure 2.02).

Recent trapping efforts by the USFWRBlinkkinen and Park 2014nd personal communicatiowith
USFWS, Christopher Reily, October 27, 2Dk the west shoref the Susquehanna Rivéelow
Conowingo Dam have shown ththe bulk of thguvenile eelmigration occus from May into September
with most eels collected in June and Jiig(re 2.03).

2-1



Muddy Run Pumped StorageProject
FERC Project Number 2355

3 METHODS
3.1 Design, Construction and Installation of Facility

The 2017temporary trapping facility was identical to the 2t 2016&rapping facility (Appendix A
Normandeaw\ssociatesind Gomez and Sulliva2015 and 2016 Thejuvenile eerampswereconstructed

of two aluminum cable trays. One cable tcaptairedlandscape fabric climbingubstratg Enkamaf7010)
attached to the tray bottom, similarttmtusedpreviouslyby USFWS for th&Conowingo Daneelpassage
facility and currently at the CECF at Conowingo Défigure3.1-1). This substrateonsistedf a densge
threedimensionaimesh of fused filamentswhich provided a climbing surfacdor thejuvenile eelsThe
other cable tragontairedMilieu smallsubstratewith staggeredertical tubes that the eels push against as
they climb the substrai&igure 3.11). Milieu small substrat¢25 nilli meterdiameter pipesyvas chosen
instead of Awadrain, as it has proverery effectivefor similar size eelsit other site¢RoanokeGaston
Hydropower Project 20)1Each ramgonsisedof approximately? meter (m)x 305millimeter (mm) wide
cabletrayspositioned at 30° angle plusa continuous length ofray that was benand shaped at a 90°
angleover a25 mmradiusat the topof the rampto conveyjuvenile eelanto separatéioldingtanks one
for each substrate typ&he baseof eachramp wasunderwateruring all flow conditions and the base
allowed fora smooth transitiofrom theexisting riverbed adjacent toquiescenpoollocated in the creek
Ramps were held in place by thresAaped solid metékaceseverty spread across the length of the ramp,
anddriven into the ground beneath the ranibgiure 3.12). On either side of these braca hole was
drilled into the fla bar and a piece tfireaded rodhent tofasten theamps to these bracasingwing nuts.
Ramps were covered from the top dowméar thetail watermedian flow heighto protectjuvenile eels

when ascendin@Figure 3.13).

Water flowto each ramp was supplieth a 38 mm water linffom a%2 horsepower submersible pump
(Gorman RuppModel 2XH5) (rated at approx. 250 liters/minuteéhstalledin a 114 liter (L) barrel
submerged about 1.2 m below the water suriiatee forebg aboreCWA 6 s Pi ne-HGadbDame L ow
The barrel containef0 holes (38 mmdiameter) that werecovered withonemm mestscreen to prevent

any material from entering the punimselines and manifoldthat could cause clogginghe barrel was
secureday cable to a railingThe original trash rack for the old pump hou&et Building) was used to

keep the barrel away from the shoreline. The depth of the water at this trasis eggkoximatelythree

meters The undergroun®8 mmwater line wasencasedn 101 mmPVC to protect the line from being
crushed under the driveway. TB8 mmwater line was attached to a manifold with seven garden spigots

that suppkd water to the spray bars and additional attraction flmes (Figure 3.1-4). Water was
continuously dischargedbwn the ram@and into the collection tankda a spray bakeeping the substrate

moist andcreating a flow to attraguvenile eelgFigure 3.15). Climbing ramp flow was augmented by
addtional attraction flowfrom the overflow of the collection tanks via a gravity feed garden Hage.
additionalattraction flow hosewereattached to the cover ndle entrance of theramptath e wat.er 6 s e c
One of these hoses was turned upward tate@aplashing effect while the other original hose created a
laminar attraction flowKigure 3.13).

Thefacility contairedtwo collection tank, onefor eachof the two ramp substrate types. Each collection
tank was 292 mmwide with a length o#32 mm The depth of the water in the collection tank for the
Enkamat substratgasabout330 mm with a volume ofipproximately1.65 liters(L) (Figure 3.16). The
depth of the water in the collection tard the Milieu substratevas about305 mm with a volume of

31
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approximately38.44L. The collection tankeerefilled by allowing some of the spray bar flow to enter the
collection tank, thusprovidinga constanflow of freshwater teeachtank. Each collection tank contaith

a drain comprised of &1 mmPVC pipe with holes drilled through it and wrapped ione mmmesh to
prevent juvenile eetscapemenfFigure 3.15). Each collection tankrain linewasdirected tathe higlhest
point possible (gravity feed)f theramp, thus providing eel sceinbm the eels in the collection taidkthe
ramp. The bend afachramp was custom fitted into the collection tank and ended &fommabove the
high water mark in the tanEach collection tank was custom fitted with a lid that was held down by a C
clamp.Whenthe dissolved oxyge(DO) approached 5.filligram per Liter (ng/L) in the forebayanair
stone from an aeratwrasadded to each tarik supply additional aeratiofhe aerator was connected to a
deepcycle marine battery connected to a portable solar panel by a trickle cliargere3.1-7)

3.2 Data Collection

All sampk datg including eel couns and lengthsvererecorded, verified, tabulated, and entered into an
electronic format for each ramy/aterquality and environmentadonditions(includingstream flow, moon
phase, and weather conditjowere recorded verified, tabulated and entered into an electronic format
duringeach sampling event

Eel omunt data includd actualcountsor volumetric estimatesVolumetric estimates &re performed by
placing 200milliliter s (mL) of water irio a 1000mL graduated container and then ptacanesthetized
juvenile eels in thigraduated container and filling to the 400 mhrk (Figure 3.21). These juvenile eels
werecountedwhile placingthemin the1000 mLgraduated container for a known number in the 200 mL
displacement in the containef water volumeA known liter of waterwasadded into a 14iter graduated
bucket, the remainm eels from the collection tankere added to the L8ter bucket, and the resulting
displacement of water indicat¢he number okelg (Figure 3.22). This processvas repeated until all
juvenile eelsvereremoved from the collection tankhe bulk estimate of eels from the-li®r wasthen
added to the known number in 200 mL displacement to provide antotdder of eels in the samplEhe
volumetricestimatesvere performedor each of the collection tanks due to the size difference seen in the
eels

Length measurements were takefith a maximum of 25 individuals per substrate (when available) per
samplirg event. Eels were measured to the nearest millimeter (mm) after being anesthajired(23).

Water quality (temperature an®0) was measuredh each of the collection tanks, and also in hiead
pond near the pumguring eactsampling eventwith a YSIP 550A water quality meter that was calibrated
prior to each sampling evet.Hobo Water Temp Pfomonitorwas also installed inside the water supply
manifoldthat recorded hourly water temperaturbe Hobo monitor was downloadat season end.

2 Forexample, if 100 eels were counted in the displaced 200 mL graduated container, the resulting ratio would be 500
eels per liter. If the displacement of water in thdit® bucket is four liters, then 2,000 eels are in thdité® bucket.
A total of 2,100were in the sample.

3-2
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3.3 Juvenile EelTransport

All juvenile eels that were capturedm theOctoraro Creeleelfacility were transportetb the CECF at
Conowingo Danwhere they were held befosebsequentransport and release at designdteationsin
the Susquehanna River watershed.

When less than 50ets werecollected during a sampling evetiteeelsweretransported iraerated 9-liter
bucketswith lids that contained thmaximum amount of water to prevent sloshéhen counts of juvenile
eek weregreater than 5ihdividuals,a smallenclosedransport tank (250 ).thatwas filled completely to
prevent sloshingnd equippeavith supplementabxygento maintainDO levelsin thetank was used

3-2
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4 RESULTS

The Exelon juvenile eel trapping facility on Octoraro Creek was installed and put into selajc with
continuedoperationthroughSeptember 15, 201 The facility operated 38 days with monitoringchecks
occurring onB6 days.Daily checks werénitially scheduled but due tdow numbersof individuals (<100
juvenile eelger collection tankper day during portions of the sampling seasenery other day checks
wereinstituted with the concurrence of the EPAGBEe everyother day checksccurredrom May 13June
25, June & July 14, July 193, August 119, and Augus24 through season end (September T%)e
greateshumber of juvenile eels wasllected diring the two-day sampleperiodof July 14-16 (3,238eels
and comprise@8.5% of the season todalA total of 11,347juvenile eelsverecollected during th017
seasor{Table 4.01).

4.1 Juvenile Eel Collection and Length Distribution by Substrate Type

Enkamat

Of the 11,347juvenile eelscollected 51.1% (5,801 eels)were caughin the rampcontainingEnkamat
substrat€Table 4.11). The averag&engthof juvenile eds from this substrate wd80.0mm, with a median
size of 1@ mm. Thelengthof juvenile eels ranged fro89 1 165mm. Only onejuvenile eeimeasured less
than 100 mnandzero eelsneasuredjreater thad75mm (Table 4.12). The highest onéay total of1,495
juvenile eels occurred oduly 18 (Table 4.01). During the sample period of Juli4-16 (two-day
collection), this subséite collected,,606 individuals.Volumetric estimates were taken from the Enkamat
substrate on Jun26 as well as fromJuly 1618. For the 2017 seasonnly nine (roughly 1®%6) of the
monitoring check$or the Enkamat sulrstterecorded juvenile eel numbers greater than 100 individuals

Milieu

A total 0f5,546(48.9% of 11,347 juvenile eelsverecollectedin the rampwith theMilieu substrat¢Table

4.0-1 andTable4.1-1). The average length of eels caughtthig substrate was41.4mm, with a median
size of B9mm. The smallest eel caught was0lmm,; the largest was4® mm (Table 4.11). No juvenile
eels using this substrate measuess than 100 m, but16 juvenile eels measured greater tiath mm

(Table 4.12). The highest onday collection of juvenileelsoccurred onJuly 18with 1,215individuals

(Table 4.01). Duringthetwo-day sample period of Juli4-16, this substrate collecteg632juvenile eels.
Volumetric estimates were takénom the Milieu substraten June26 as well as fronduly 16-18.

4.2 Juvenile Eel Collection by Week

The majority (62.3%, 7,067 individualsof thejuvenileeek were caughtiuringWeek 12(July 1622, Table
4.2-1 andFigure 4.21). A total of 3,486juvenile eels were collecteith the Enkamatsubstrate duringhis
week accouning for 60.1% of theseasoriotal for that substrate typé\ total of 3,581juvenile eels were
collectedfrom the Milieu substrate durintipe sameaveekaccouning for 64.6% of the total ealcollected
during the seasdior that substrate type

Week17 (August 2026) andWeek 9(June 25July 1) of samplingcollectedthe next greatest percentage
of eels,15.8% (1793 individuals)and13.8% (1,565 individualsyespectivelyTable 4.21 andFigure 4.2
1).Weeks 13and19 rankedfourth and fifth, respectively, in numbers ek caughand were the only two
other weeks that collected over 100 e@&lsn of the weekq50%) collected less than(2eet per week,

4-1
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which included the firsthreeweeks and the lasteekof operationWeekly cath data aralsoprovided in
Appendix B

4.3 Peak Periods of Eel Collections

During the sason,there were some obvious peak perjassch occurring overtavo or threeday period

The first peak occurred between JubeaRd27, accounting forl,5040f the 11,34713.3%) juvenile eels
collected at the facilitfTable 4.01). The second peakndthe larges(July 16-18) yielded 6,989 of the
11,347(61.8%) juvenile eelsThe third peak occurred between Aug@tand 23, accounting for 1,705 of

the 11,347 (15.0%) juvenile eels collected at the facility. Nearly 90% of the juvenile eels collected at this
facility occurred during these 10 days (10,198 of the 11,347, 89.9%).

4.4 Juvenile Eel Catch in Relation to Environmental Factors

SeeAppendix Bfor weekly averages of juvenile eel capture, river flow, lunar fraction, water temperature
andDO.

CreekFlow

Creekflow andjuvenile eel catch appeared to be directly relathating the2017 seasonWhen flows
increasd, the number of juvenile eels collected within a day oralkm increasedThe United State
Geological Survey (USGS) 01578475 Octoraro Creek near Richardsmere, MD gage is located
approximateh2lkmd own st r e am o Grov€El\WrHEa] D&riTime highest daily averageeek

flow value pethe USGS gage statiatcurred orduly 14 2017 (557 cubic feet per secondfs, Table 4.4

1). This single highest daily average creek flow value occurred at the end of Week 11 just prior to the
highest collection of eels that occurred in the beginning of WeekVE2k 16 had the highest average
weekly flows butonly 68 juvenile eels were capturéileek 17ranked seondin number of ealcaptured
(Figure 4.41). Thetwo lowest aiily averagecreekflow weeks Weeks7 and6) correspond with théwo

lowest eel cdection weeks2 and 7 eelsaptured respectively A slight increase ofreekflow occurred
duringWeek B which correspondto increassin juvenile eel collection for this time perio@ihe higher

catch numbersluring Week9 of the study andvithout an increasef flow may be a function obther
variabkes (e.g.migration timing.

Lunar Cycle

The two peaks irelabundance also occurred near the new moahlé 4.42 andFigure 4.42). Increases
in streamflow and the lower illuminance associated witheav moon have been reported to be associated
with increases in eel catch at eel tré@p&elshet al 2015andSchmidtet al 2009.

Water Temperature

Water temperature areklcatch dd not appear to be related thisasonWhen temperatures webelow
19.0°C, Weeks 1 throughdmrresponded with some of the lowest eel catches of the sdadun ¢.43).
Over the course of the studhe average weekly water temature ranged from high 0f26.9C during
Week12to a low 0of14.2C during Week (Table 4.43 andFigure 4.43).

Dissolved Oxygen

Eel collection numbers and Dd)d not appear to be related thesason The data indicatd that the water
above the dam was not stratified ahd teadings were similar to those observed in the collection tanks
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prior to the installation of the aerator which occurred on June 13 prior to any high eel cat(higlas
4.4-4). Thehigh eel catches during Week d@ncide withtheweekly lowest averageO readingsDetailed
DOreadings are presentedlinble 4.44 andweekly averages are displayedtigure4.4-5. Measurements
of DO wereusuallytaken in the morning whethe lowest DO would be more likely b observed.

4.5 Juvenile Eel Transport and Mortality

SeeTable 4.51 for detailed information of transpoend mortality data.

Transport

Juvenile eels collected at tlixtoraroCreek eel facilitywere transported within 48 houn$ capture All
live juvenile eels werebserved to bé&ee of fungus and injurylransport time from Octoraro Creé&el
Facility to the CECF at Conowingdamwas about 30 minutes.

Mortality

Of the 11,347juvenile eelsthat wee captured at this facilitysix eelswerefound dead in the collection

tank (99.95% survival). Themortality occurred ontwo occasions from the Milieaollection tank four
juvenile eels on July 16 antivo juvenile eels on July 18 hesetwo events happenaghen the greatest
numberof eelswasobservedn the collection tankThe other collection tanfEnkama} had no mortality
despite there beingimilar or more eelsin that tankduring these two occasion¥he number of eels
observed irthe Milieu collectiontankon July 16 waghe highest observed this yeard was not checked

the day before becausaly seven eels were collected durthg prior check on July 14. The temperature
was 25.9°C, and thehead pondO readingwas6.4 mg/L, but theDO reading in the tank was 1.3 mg/L
(Table 4.52). Two juvenile eels were found dead in the Milieu collection tank on July 18. Thigred

on the greatest one day collection of eels for the Milieu ramp. The water temperature was 25.9 °C and the
DO was 2.0 mg/L with aeration and a head pB@reading of 5.3 mg/LAs seen o able 4.51, on July

16, two juvenileeels died during the transport from the Octoraro facility to the CECF (2 of 11,341, 0.02%
mortality).

4.6 Quality Control Activities

Cleaning andalibrationactivitieswereconductedt least weeklguring the seasofcrubbing of the barrel
housingthe pumpalong withthe spray barsvasperformedprior to performingany calibrations. Garden
hoses pump, barrelandthe manifold were cleanedsneeded during the seas@uality control was also
performed on the volumetric eel estimates.

Calibration of the ramglow wasexecutedeach week after cleaningsing al9%liter graduated bucket.
Three different locationsf each rampvere checkefbr calibration purposesthe spray bar, the collection
tankdrain, and the additional attractiorofks at the entrance adachramp. The attraction flowat the top

of the ramp(top attraction flow)was calculated by subtracting the spray bar amount from the drain of the
collection tankDetails and calibration records are listedable 4.61.

The amount of algae growth within the hoses and spray bar indtbaseghout the season. In an effort to
increase the flow of attractiowaterto the ramps, the pump waschangedfour timeswith the same
horsepower and model submersiplenpon June 5, July 3, August &nd August 21, 2017The nside of
the barrel was cleaned cdiddisfly casings antiofilm during thesetimes. The attraction flow hoses were
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replaced or snaked clean on three dalgenthe pump was replace@®n four other occurrence@ay 29,
June 19, July 25and August 28 the hoses were cleanadthout exchanging the pump.

Volumetric eel estimates were performaa each rampgluring the season to check the estimated counts
compared to actual counts. Quly 17, 2Q.7, a quality control check was performed on this method. The
estimate for juvenile eels from the Enkamat substrate was 68 in the 200 mL displacement 840pkng

liter. The total enountof displacement in the H&er container wa®.8 L which equaled272 eels. The
displaced eels (272) plus the 68 eel in the 200 mL sample totaled 340 estinmtedeared to the actual
count of 337 eels. The estimate for juvenile eels from the Milieu substrate was 40 in the 200 mL
displacement equaling 200 per lit€he total amount of displacement in thelitér container wa8.15 L

which equaled®30eels. The displaced eeB30) plus the40 eel in the 200 mL sampljgus an additional

31 eeldotaled701 estimated eel copared to the actual couof 695eels.Due to thesmall differencsin
numberswe believehis methods accurate and no changes are warranted

4.7 Other Species Caught

Two additional aquatic species were caughb addition to American Eel. Thirteen River Crayfish
(Cambaridae familywere nettedrbm the collection tank of tHenkamatubstratentenoccasionsluring

the seasanSixteen River Crayfiskvere netted from the collection tank of the Milieu substratenaive
occasions during the season. A Northern Water SfiNdwdia sipedoywas ale removed from the Milieu
subgrate collection tank on July 12, 2QTZvo other northern water snakes were observed near the entrance
of the Octoraro ramps on May 15, 2017.
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5 DISCUSSION

The purpose of thithreeyearstudy is to evaluate theffectiveness of the temporary eel ramp(s) and to
determine if Octoraro Creek is a viable source of juvenile eels for stodkieECF at Conowingo Dam
has one Enkamat ramp compared to the OctdCaeek eel facilitywhich contains one Enkamat and one
Milieu ramp.Both rampoperated simultaneously (Mayl ISeptember 5Conowi ngodés faci l it
122,300eels compared to the Octoraeeek eel facilitythat captured 1,34 7juvenile eelsluring the 2017
seasonWith both ramps opermig simultaneouslythe CECF at Conowingo Daroaptured roughlyen
times the number of eetsllected bythe OctoraroCreek eel facilityDuring this time, he sizerange of the
juvenile eels caught at tteECF atConowingoDam facility was 77-192 mm with an average length of
122 mm (Normandeau Associates a@dmez and Sulli@n 218). Thesize of thguvenile eels caughh

the ramp with thé&Enkamatsubstratet the Octorar€reek eel facilitywas similawith a siz2 range 009
165mm andan average length df30.0mm. Juvenile eels that were captured using the Milieu substrate
were larger (average sizd 11 mm), butthis substratdid not capture anyeds under 11énmandcaptured

eels as large as 245 m@verall,the ramps at the Octora€reek eel facilitycollected awider size range

of eels, but the CECF at Caningo Dam collected much smaller eels.

The attraction flow to the ramspluring the season was labanthe desigrspecificationgor the system
although the pump was sized to meet the specified parameétersiesign specifications of the ramps were
to have a total attraction flow of 222B0 L/min,andthe actual total attraction flawvere betweer®4.6
and92.2L/min (average 74.1/min). The distanc¢hat the pump must push the source water to the facility
may be the reason for the lower attraction flow volufie hardiness of this species d@sdbility to adjust

to parametersutside of thoseevelopedvas evidencetly the numbers captured here

The scaffolding, collection tanks, arftbsesare not shaded at this tim@ollections tanks were cleaned,
hoses inspectednd spray barsheckedduring each sample msureflow. Due to the algae build up inside
the hoses, aoutine (weekly)clearrout of the hoses and manifoltielped maintain amore consistent
attraction flow.

Additional waer temperature andO readings were takeon sample days the head pondat the pump
level. Thedata indicatd that the water above the dam was not ifigdtand hese readings wegsémilarto
thoseobservedn the collection tankgrior to the installation of the aerator which occuroedJune 13
(Table 4.52). Unlike in 2016 when mortality of over 400 juvenile eels occurred on a singleatdy,six
juvenile eels total were found de#lds seasonOnJuly 16 and 18, 201 Mortality was observed ithe
Milieu collection tank but not all individuals in this tank were morbidnd the Enkamatcollection tank
which contained nearly the same number of individuals during these twamdgirculated with the same
river water showed no mortalitA DO levelof 1.3 and 2.0ng/L was observedh the collectiontanks
during these two day Aerationwasaddedto help supplement theO levels in the collection tanken
June 13 and continued constantly until the end of the sellmst.of the temperature and DO reading
were taken early in the morning, possilsiyrrelatingto a DO sag thaits usually observed in the early
morning hours.The DO values were generally higher after the aeration was added to supplement the
col | ect DO values Riguie$.44). During the end of July and Augushe observedO values
were higher from the head podde totheincreasediumber of eels in the collection tanks.

The highest daily average stream flow value per the USGS gage station occultewe drt, 2017 (557
cubic feet per second, cfs) compared to the highest dailpgevetream flow value of 1,490 cfs in 2015
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and 512 cfs in 201¢Table 4.41 andNormandeawAssociatesand Gomez and Sulliva2015and 2018.
Similar to the2015 seasonhe CWA operatd their small hydranfrequently. CWA only operated this
facility on 3 of the 86monitoring checldays this yeawhen creek flows were high enoudtith the creek
flow below normalon some monitoring check days, water was flowing only through the mininmm fl
notch adjacent to th&rt Building and not through the hydro on the other side of the ri&ppéndix A).
No differences in eel catches were noted when either of the above situationsdccurr

Over the three years when the flow in @reek has increased, the catch of juvenile eels has also increased
within a few days of the flow increase. The average creek flow in 2015 was greater than any other year and
has a larger range of creek flow throonghthe seasoriTéble 5.01). Figure 5.801 shows comparison of

2015, 2016, and 2017 weekly catch and average creek flow data. In 2016 and 2017, the high flow events
co-occurred with a new moon phageeAppendix Cfor additional weekly data comparing 2015, 2016,

and 2017During the 20X Octoraro Creek eel season, Octoraro Creek had a lower than normal river flow.
Shortly after an episode of increased flfivom 62 cfs to over 500fs) in the creekJuly 1319), a pulse

of eels was evident in the collection tanksheteel facility, resulting in the highegbur day (7,057 eels

collected betweeduly 1671 July 19 total observed during the entire seastms high water event afte

low creek flow was much like the six day period (JulyAigust 5) in 2016 when over 9,213 juvenile eels

were collected. The average size of eels has also increased over the three years by six mm (129.4 to 135.4
mm, Table 5.01). The Octoraro Creek eel ramp caught juvenile eels smaller than 100 mm all three years.
The size range of these eels have been roughly the same except some much larger eels were captured in
2017 with the Milieu ramp.
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6 CONCLUSIONS AND RECOMMENDATIONS

The urderlying purpose of this threggear study was to determine if Octoraro Creek is a viable source of
juvenile eels to supplement eels collected at the CECF at Conowingo Dam for subsequent stocking upriver.
Specifically, the PADEP 401 WQC states that:

i | ffter thiee years of operation, PADEP in consultation with EPAG determines the
temporary eel trapping facility at Octoraro Creek is successful, Exelon will design, install,
and operate a permanent eel trapping facility at this location in accordance with a

schedule established by PADEP in consultation
OR

Al f, after three years of operation, PADEP i n

temporary eel trapping facility at Octoraro Creek is unsuccessful;dgitermination

s udies for an additional permanent trap will b

Operation ofthe OctorardCreek eel facilityresulted in a substantial number of eels captured, coupled with
high survival of eels trapped and transported from the facilitgpping at the Octorar@Greek eel facility
during 2015, 2016, and 2017 resulted in the capture of 39,638 eels, ofaphrdximately98.6%survived
collection, holding, and transpoth comparison, 183,428 eels were captured at the CECF at Conowingo
Damduring the same three yea@®n an annual basis, thetch per Unit Effort (CPUE = number of eels
per operational day)f the OctorarcCreek eel facilityranged between 80.9 and 154 eels per operating day,
and the CPUE at the CECF ranged between 21.38862 eels per operating dayjhe CPUE at the
OctoraroCreek eel facilitywas approximately 15.5%, 722.8%, and 9.3% of the CPUE for the CECF for
2015, 2016, and 2017, respectivelith a 3yeartotal CPUE of 22.3% relative to the CECFable 6.01
and6.0-2).

Though the 3/ear combined catch and CPUE was lower at Octoraro Creek relative to the &8ECF
Conowingo,the catch aDctoraro Creekaccounted forl7.8% of the juvenile eelsinitially capturedfor
stockng in the Susquehanna watersh&dis number is substantial, especially considering that Octoraro
Creek has a drainage area of 540? kwhich isless than 1%of the size of the drainage area of the
Susquehanna River at Conowingo Dam (71,250.§.km

Importantly, the Octoraro Creek eel trapping facility nago provide the benefit of capturing relatively

large numbers of eels at times when the CECF at Conowingo Dam may not capture m&oy exdsnple,

in 2016, the Octorar@reek eel facilitycaptured 2094 eels compared to only 2,684 eels at the CEXF.

the three years of study, this was the highestualcatch observed at the Octoraoeek eel facilityand

the lowestannualcatch observed at the CECFiough the reasons for this occurrence are not known,
periods of high catch in Octoraro Creek when catches are low at the CECF could be an important component
for providingeelsteEx el onds eel t r a puriagrcaettain passages seasdpaatiprrob gr a m
the OctorarcCreek eel facilitycould therefore offeresilience to thdrap and transpomrogramduring
conditionswhen eels are either not actively migratinghe mainstem Susquehannar are not successfully
attractedo a trap in the Cowaingo Dam area.

I 't i s Ex e lheeeldrappioggacilityion @ctoraffreekis ata suitablelocation for capturing eels
because:
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1 Octoraro Creek isne of thawo major tributaries on the lower Susquehanna Rier other being
Deer Creek) with the potential for large numbers of juvenile eels to enter during upstream
migration

1 The Chester Water AuthorityéCWAGOG )sPine Grove Dam is a barrier for passage where eels
passing upstream would congregate and be susceptible to capture inTaisapas confirmed
during Exel on 6 4-timk yidua surveys on DatatarorCregkhin 2014 as part of
PADEP 401WQC requirementgNormandeau Associates and Gomez and Sullivan)2014

In addition tatheOctoraroCreekeel facilitylocation being conducive for eel capture, it was ditermined
to be feasible for the installation of a permanent trap based on land ownership, access, construction space,
and power supplyNormandeau Associsgeand Gomez and Sullivan 2014

Trapping of juvenile eels has bepreviouslyevaluated at several locations, all of which have exhibited

low catch rates anderesubject to physical issu@gich would limit operation of a permanent trapthe

future Sites for an eel trap were evaluated by the USFWS in 2008 (May 13 through August 4) and by
Exelon in 2010 (June 15 to September 30) and 2011 (June 23 to September 5). The USFWS eel sampling
captured 824 eels in the east corner of the Conowingodpalmay, compared to 43,182 eels on the west
shoreline(Minkkinen and Park2008, which prompted trapping during subsequent years at the current
location of the CECFThe locations evaluated by Exelon included the placemeetgiorary ramystyle

traps adjacent to the dividing wall between the tailrace and East Fish Lift (EFL) and on the east abutment
end of the Conowingo Dam Spillway (Spillway Bay $@bmez and Sullivaand Normandeau Assoagat

2012. The purpose of the 2011 study was to improve on the ramp attraction and fdesighe 2010

study. Relatively low numbers of eels (1581d 539 eels/season at Spillway Bay 02010 and 2011
respectively 8 to 569 eels/season at the EFL spillveagain 2010 and 2011 respectivehyt should be

noted that the studies were hindered by high flow events, which resulted in damage to the trapping
equipment and/or periods when trapping wassafe to performThe areas near the spillway and EFL can

be extremely volatile with regard to changing flows; attracting eels to a trap waeneot effective, and
maintaining operation of a permanent trigpnot feasible for consistent and safe collection of eels.
Alternatively, the Octorar@reek eel facilityis at a far more suitable location for trapping eels during a
range of stream flowsAn eel trap herevould operate more often and more effectively than areas near the
Conowingo Dam spillway or EFL.

Thearea inside of th€onowingo EFL has been discussedsemneral occasions as a potential site for the

coll ection of juvenile eels. At this ti me, we cCa
successful locatiorit should be notethat the wesside spillway area adjacent to the EFL was samgded

part of Exelonés 2010 an dAddithdally, the ERLdhoegh nowdiesighed | i mi t
to collect eelsseldom passe=els during its operating periotio properly consider the EFL as a potential

site, a similar type of evaluation ahat was done for the Octora@reek eel facilitywould need to be

performed An evaluation of this typerould be difficult in the near future as Exelon moves forward with

its commitments to modify the EHor American Shad and river herring passageartof its settlement

agreement with the DOI. Also, due to the annual EFL operations for the passage of Americandshad

river herring an eetrapping facilitycould not be installednd operatedntil after June 1% each yeaat

the earliestresulting in a45-day shorter season for eel collectisach yearAlternatively, he Octoraro

Creek eel facility can be installed safely and efficiently to meet the Mastatt dateeach yearas is

mandated for operation of trapping facilities in B¥eDEP 401 WQC
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Therefore, based on previous assessments of alternative locations and the results of the three years of this
study, we believe the Octoraro Creek Eel Facility is a highly suitable and preferable location for installation

of a permanent trapping facility. The facility was successful in capturing a substantial number of eels for
supplementing Exelonds trap and transport progranm
surpassed the catch at the CECF during one of the saaig.fdditionally, the location of the facility is

suitable for the construction armbnsistentoperation of a permanent trapping facilitfe therefore

encourage PADER consultation withthe EPAG to consider all of these factors and information for
determining the success of the Octoraro Creek temporary trapping facility.
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Table 4.0-1: Daily Number of Juvenile Eels Caught by Substrate

Substrate Type

Date Enkamat Milieu Total
5/1/2017 0 0 0

5/2/2017
5/3/2017
5/4/2017
5/5/2017
5/6/2017
5/7/2017
5/8/2017
5/9/2017
5/10/2017
5/11/2017
5/12/2017
5/13/2017
5/15/2017
5/17/2017
5/192017
5/21/2017
5/22/2017
5/24/2017
5/26/2017
5/28/2017
5/30/2017
6/1/2017
6/3/2017
6/5/2017
6/7/2017
6/9/2017
6/11/2017
6/13/2017
6/15/2017
6/17/2017
6/19/2017
6/21/2017 28
6/23/2017 19
6/25/2017 172 243 415
6/26/2017 620 279 899
6/27/2017 120 70 190
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Substrate Type
Date Enkamat Milieu Total
6/28/2017 32 20 52
6/30/2017 6 3 9
71212017 4 1 5
7/4/2017 3 0 3
7/6/2017 4 1 5
7/8/2017 3 3 6
7/10)2017 1 5 6
7/12/2017 0 0 0
7/14/2017 5 2 7
7/16/2017 1606 1632 3238
7/17/2017 340 701 1041
7/18/2017 1495 1215 2710
7/192017 41 27 68
71212017 4 6 10
71232017 14 5 19
71242017 29 27 56
71252017 108 175 283
71262017 25 23 48
7/28/2017 4 5 9
7/29/2017 4 0 4
7/130/2017 5 3 8
7/131/2017 10 5 15
8/1/2017 2 1 3
8/3/2017 5 14 19
8/5/2017 3 0 3
8/6/2017 10 1 11
8/7/2017 3 0 3
8/9/2017 2 0 2
8/11/2017 0 0 0
8/13/2017 0 1 1
8/15/2017 0 0 0
8/17/2017 0 0 0
8/192017* 28 40 68
8/20/2017* 362 230 592
8/21/2017* 24 35 59
8/23/2017 520 534 1054
8/24/2017 32 53 85
8/26/2017 2 1 3
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Substrate Type
Date Enkamat Milieu Total
8/28/2017 2 5 7
8/30/2017 1 4 5
9/1/2017 0 0 0
9/3/2017 23 28 51
9/4/2017 3 2 5
9/5/2017 2 0 2
9/7/2017 2 3 5
9/92017 2 84 86
9/11/2017 3 3 6
9/13/2017 3 0 3
9/15/2017 0 3 3
5,801 5,546 11,347

Volumetric Estimates are italics
*Bolded numbers are peak days

** The peak periods are showrfioxes$
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Table 4.1-1: Number of Juvenile Eel Captured and Length Measurements

Substrate Enkamat Milieu Total
Number eels collected 5,801 5,546 11,347
% per substrate 51.1% 48.9%

Range on lengths (mm|  99- 165 110- 245
Average length (mm) 130 141.4
Number measured 643 573 1,216
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Table 4.12: Juvenile Eel Length Frequency, 201

TL (mm) Enkamat | Milieu Total
90-94 - - 0
95-99 1 - 1

100-104 3 - 3
105109 21 - 21
110114 28 6 34
115119 76 19 95
120124 81 39 120
125129 122 59 181
130134 100 84 184
135139 68 82 150
140144 63 80 143
145149 33 49 82
150-154 25 53 78
155159 14 36 50
160164 7 20 27
165169 1 19 20
170174 - 9 9
175179 - 5 5
180184 - 4 4
185189 - 1 1
190194 - 1 1
195199 - 1 1
200204 - 4 4
205209 - - 0
210214 - - 0
215219 - - 0
220224 - 1 1
225229 - - 0
230234 - - 0
235239 - - 0
240-244 - - 0
245249 - 1 1
Total 643 573 1,216
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Table 4.21: Weekly Juvenile Eel Collectionby Weekand Ranks

Wkl | Wk2 | Wk3 | Wk4 | Wk5 | Wk6 | Wk7 | Wk8 | Wk9 | Wk 10
Enkamat 10 4 6 25 14 4 1 48 950 14
Milieu 7 5 3 14 7 3 1 13 615 5
Total 17 9 9 39 21 7 2 61 1565 19
Rank 12 T-17 T-17 9 10 19 20 7 3 11
# Sampling Dayy 6 7 3 4 4 3 4 3 5 4
Wk 11 | WKk 12 | WKk 13 | Wk 14 | Wk 15 | Wk 16 | Wk 17 | Wk 18 | Wk 19 | Wk 20
Enkamat 6 3486 184 25 15 28 940 3 32 6
Milieu 7 3581 235 23 1 41 853 9 117 6
Total 13 7067 419 48 16 69 1793 12 149 12
Rank 14 1 4 8 13 6 2 T-15 5 T-15
# Sampling Dayy 3 5 6 5 4 4 5 3 5 3
Top 3 ranked weeks ashiown in boxes.
Wk 1: May 1- May 6 Wk 11: July 9 July 15
WKk 2: May 7- May 13 WKk 12: July 16 July 2
Wk 3: May 14- May 20 Wk 13: July 23 July 29
WKk 4: May 21- May 27 WKk 14: July ® - August 5

Wk 5: May 8B - June3
WKk 6: June 4 June D
WK 7:June 1% June 17
WKk 8: June 8 - June 24
Wk 9: June 25 July 1
WKk 10: July 2- July 8

WKk 15:
WK 16:
WK 17:
Wk 18:
Wk 19:
Wk 20:

August 6 August 12
August 13 August 19
August 20 August 26

August 27 September 2

September 3September 9
September@- September 15
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Table4.4-1: USGS01578475 Octoraro Creek at Richardmere, MD Gage Flows(cfs)

Day May June July August | September
1 141 110 81 119 93
2 130 98 138 80 104
3 122 87 118 84 222
4 108 80 92 85 172
5 155 79 87 244 134
6 201 84 83 223 280
7 167 96 106 161 283
8 141 93 120 172 195
9 124 84 98 125 145
10 116 74 79 107 123
11 111 67 68 102 113
12 112 62 64 95 107
13 237 58 62 91 106
14 349 55 557 86 114
15 223 52 440 142 111
16 166 51 179 172

17 143 58 188 132

18 130 66 171 476

19 122 83 131 479

20 114 178 98 241

21 106 129 86 210

22 108 101 83 180

23 118 86 88 137

24 117 220 251 77

25 142 251 238 70

26 348 137 158 70

27 233 116 119 72

28 154 101 87 75

29 139 87 111 85

30 129 78 111 107

31 122 101 102

Bolded value represent the highdatly average river flow
*Daily average river flows are represented in cubic feet per second (cfs
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Table 4.4-2: Fraction of Moon Illumination, 2017 Est (1.0 Equals Full Moon)

Day May June July August | September
1 0.29 0.47 0.52 0.65 0.76
2 0.40 0.57 0.62 0.74 0.84
3 0.51 0.67 0.71 0.82 0.90
4 0.62 0.76 0.79 0.88 0.95
5 0.72 0.84 0.86 0.94 0.99
6 0.8 0.9 0.92 0.98 1.00
7 0.88 0.95 0.96 1.00 0.99
8 0.93 0.98 0.99 1.00 0.96
9 0.97 1.00 1.00 0.98 0.90

10 0.99 0.99 0.99 0.94 0.82
11 1.00 0.97 0.96 0.88 0.73
12 0.98 0.94 0.91 0.80 0.62
13 0.95 0.88 0.85 0.70 0.51
14 0.9 0.81 0.77 0.60 0.39
15 0.84 0.73 0.67 0.48 0.29
16 0.77 0.63 0.57 0.37
17 0.68 0.53 0.46 0.26
18 0.58 0.42 0.34 0.17
19 0.48 0.31 0.24 0.09
20 0.38 0.21 0.15 0.03
21 0.28 0.13 0.07 0.00
22 0.18 0.06 0.02 0.00
23 0.10 0.01 0.00 0.03
24 0.04 0.00 0.01 0.07
25 0.01 0.02 0.04 0.14
26 0.00 0.06 0.10 0.21
27 0.03 0.13 0.18 0.30
28 0.09 0.22 0.27 0.39
29 0.16 0.32 0.36 0.49
30 0.26 0.42 0.46 0.58
31 0.36 0.56 0.67
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Table 4.43: Water Temperature (Daily Average, °C) HOBO Water Temp Pro

Day May June July August | September
1 19.8 19.3 24.2 25.7 17.8
2 19.0 19.8 25.6 24.8 15.2
3 17.7 19.6 27.0 25.3 19.4
4 15.9 19.5 26.3 25.9 20.1
5 16.1 19.8 25.7 24.0 19.6
6 15.9 20.3 24.1 24.8 21.2
7 14.6 19.7 25.3 23.9 21.6
8 14.0 20.0 25.8 24.6 21.3
9 14.1 20.7 25.3 24.7 20.6

10 15.5 21.3 24.9 23.9 20.4

11 14.1 22.0 25.2 23.7 20.3

12 14.2 21.2 25.9 23.2 20.5

13 12.8 21.6 25.8 24.2 19.9

14 16.3 21.8 25.2 21.4 21.4

15 16.6 21.4 27.0 23.0 20.0

16 17.8 21.4 26.7 25.4

17 19.1 21.9 25.7 24.0

18 20.7 22.7 26.0 24.0

19 21.8 23.0 27.4 26.2

20 19.5 25.0 27.5 23.0

21 18.0 25.2 27.4 21.5

22 17.2 24.9 27.4 24.6

23 18.2 24.5 26.2 24.4

24 18.5 25.3 26.1 23.6

25 18.0 26.3 27.4 23.0

26 19.1 25.6 26.7 23.0

27 18.7 25.0 26.3 22.0

28 18.6 24.7 25.7 21.2

29 18.5 24.2 25.0 21.1

30 18.0 24.1 24.9 22.0

31 18.5 25.7 22.2
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Table 4.4-4: Dissolved Oxygenifig/L) Reading Takenin Collection Tank

Day May June July August | September
1 16.5 6.5 3.1 3.8
2 6.4 5.9
3 5.5 2.5 6.5
4 8.4 3.7 6.0
5 7.8 5.5 5.5 5.8
6 8.3 3.8 5.5
7 8.6 5.62 4.3 7.1
8 9.8 4.5
9 8.4 5.9 4.5 6.0

10 8.2 2.8

11 7.7 4.6 3.8 5.3

12 7.7 2.2

13 7.5 4.5 4.3 5.9

14 1.8 4.3

15 8.6 4.2 4.3 5.3

16 6.4

17 7.3 4.2 6.0 5.5

18 5.3

19 6.6 4.5 4.9 6.5

20 3.4

21 6.8 5.5 3.1 1.9

22 6.9

23 4.6 4.2 3.6

24 7.8 6.4 3.8

25 6.6 6.0

26 8.5 5.4 5.6 2.3

27 6.1

28 6.7 3.6 4.1 3.5

29 3.8

30 6.9 3.6 4.3 4.6

31 4.5
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Table 4.51: Eel Transport/Stocking Data, 2017

Died in
. Died in . Transporf[ed Transport to .
Location of , Died in to Conowingo : Removed for , Available for
Collected Collection . . Conowingo : Mortality % :

Capture Holding Eel Collection : Analysis Stocking

Tank . Eel Collection

Facility "
Facility

Octoraro Creel 11,347 6 (0.05%) 0 11,341 2 (0.02%) 0 0.07% 11,339
Conowingo 122,300 17 (0.01%) | 3,447(2.82%) n/a n/a 193 2.83% 118,643
Total 129,982

Bolded value is assumedtheworst casescenario These eels could Hem Octoraro or Conowingo.
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Table 4.5-2: Water Quality Parameters at Associated Locations at Octorar&reek, 2017

Date Time Enkamat Milieu Head Pond
Temp DO Temp DO Temp DO
5/1/2017 | 1040 17.7 16.4 17.1 16.8 17.6 16.5
5/2/2017 | 1040 19.0 8.6 18.0 8.6 18.1 6.4
5/3/2017 | 1010 17.9 -- 17.9 -- 18.2 --
5/4/2017 | 1132 18.1 8.6 17.8 8.7 17.2 8.4
5/5/2017 | 1040 16.4 8.3 16.4 8.3 17.0 7.8
5/6/2017 815 16.9 9.0 16.9 8.8 17.1 8.3
5/7/2017 | 1000 16.0 9.0 15.8 9.1 16.2 8.6
5/8/2017 | 1110 16.2 10.2 16.1 10.3 16.1 9.8
5/9/2017 1025 14.7 7.5 14.9 8.2 15.5 8.4
5/10/2017 915 15.9 7.8 15.9 9.2 15.8 8.2
5/11/2017 938 16.2 8.3 16.3 8.2 16.3 7.7
5/12/2017 745 15.8 8.2 15.7 8.3 15.9 7.7
5/13/2017 800 15.2 7.6 15.1 7.9 15.5 7.5
5/15/2017 | 1000 16.1 8.5 26.2 8.5 16.1 8.6
5/17/2017 745 16.5 7.6 16.5 7.7 16.6 7.3
5/19/2017 740 19.3 6.9 19.2 6.9 19.2 6.6
5/21/2017 815 184 6.8 18.4 6.7 18.5 6.8
5/22/2017 930 17.8 7.4 17.7 7.5 17.7 6.9
5/24/2017 730 18.0 7.4 18.0 7.5 18.0 7.8
5/26/2017 800 18.6 8.2 18.6 8.3 18.8 8.5
5/28/2017 900 18.6 5.9 18.4 6.3 18.3 6.7
5/30/2017 | 1100 17.7 7.7 17.7 7.8 17.9 6.9
6/1//2017 805 18.1 8.0 18.1 7.6 18.2 6.5
6/3/2017 700 18.4 5.9 18.4 6.3 18.7 5.5
6/5/2017 | 1025 19.7 6.2 19.6 6.5 19.5 5.5
6/7/2017 815 194 6.3 194 6.4 19.6 5.6
6/9/2017 | 1525 19.7 6.2 19.8 6.4 19.6 5.9
6/11/2017 800 20.3 6.2 20.2 6.3 20.2 4.6
6/13/2017 800 21.2 5.6 21.2 5.6 21.0 4.5
6/15/2017 815 21.0 5.2 21.0 5.2 20.9 4.2
6/17/2017 757 21.7 4.8 21.6 5.0 - -
6/19/2017 815 23.0 5.2 22.9 5.3 22.7 45
6/21/2017 830 24.3 5.6 24.3 5.6 24.4 5.5
6/23/2017 840 24.0 6.2 24.0 6.2 23.9 4.6
6/25/2017 715 25.4 7.0 25.3 6.1 25.5 6.6
6/26/2017 800 24.5 54 24.4 3.7 24.5 54
6/27/2017 930 24.3 7.6 24.4 7.4 24.3 6.1
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Date Time Enkamat Milieu Head Pond
Temp DO Temp DO Temp DO
6/28/2017 725 23.5 6.4 23.4 6.6 23.7 3.6
6/30/2017 700 23.4 6.9 23.4 7.0 23.5 3.6
71212017 710 24.9 7.0 24.8 7.3 25.0 5.9
714/2017 704 25.5 6.9 25.5 6.9 25.7 3.7
71612017 848 24.7 6.2 24.7 6.6 24.8 3.8
7/8/2017 700 24.5 6.7 24.9 6.8 25.1 4.5
7/10/2017 720 24.6 4.1 24.5 6.2 24.7 2.8
7/12/2017 833 25.0 5.3 25.0 5.2 24.8 2.2
7/14/2017 800 25.2 4.9 25.2 5.0 25.1 1.8
7/16/2017 845 25.9 3.0 25.9 1.3 26.0 6.4
7/17/2017 | 1125 26.9 5.9 26.9 3.7 26.6 6.0
7/18/2017 815 25.8 1.8 25.9 2.0 25.6 5.3
7/19/2017 813 26.1 5.9 26.0 5.8 26.1 4.9
7121/2017 706 26.7 5.9 26.5 6.3 26.8 3.1
7123/2017 800 26.6 5.3 26.4 5.4 26.2 4.2
7124/2017 842 26.5 7.3 26.6 7.2 26.9 6.4
7125/2017 759 27.1 6.1 27.2 6.0 27.3 6.0
7126/2017 730 26.6 6.4 26.4 7.0 26.2 5.6
7128/2017 845 25.4 4.9 25.4 5.7 25.3 4.1
7129/2017 630 25.2 4.7 25.0 5.3 25.3 3.8
7/30/2017 650 24.3 6.3 24.3 7.1 24.5 4.3
7/31/2017 | 1000 25.0 5.6 25.1 5.8 24.8 4.5
8/1/2017 805 24.5 6.1 24.4 6.1 25.0 3.1
8/3/2017 840 24.3 4.7 24.3 4.9 24.3 2.5
8/5/2017 710 24.3 4.7 24.3 4.9 24.4 5.5
8/6/2017 730 24.6 6.1 24.7 5.9 25.1 55
8/7/2017 845 24.5 5.2 24.5 5.0 24.6 4.3
8/9/2017 800 23.4 5.6 23.4 5.3 23.7 4.5
8/11/2017 845 23.8 5.6 23.9 5.2 23.8 3.8
8/13/2017 715 23.8 5.5 23.8 5.2 23.9 4.3
8/14/2017 | 1140 24.3 6.2 24.2 5.8 24.1 4.3
8/15/2017 800 23.9 7.0 23.9 6.5 23.9 4.3
8/17/2017 | 1007 24.0 9.6 23.9 9.4 24.2 55
8/19/2017 700 24.9 6.9 24.7 6.1 24.9 6.5
8/20/2017 | 1030 24.4 4.1 24.4 4.0 24.2 3.4
8/21/2017 830 23.4 4.8 23.3 55 23.4 1.9
8/23/2017 950 23.8 4.5 23.8 3.2 23.6 3.6
8/24/2017 | 1045 23.8 5.9 23.9 5.8 23.7 3.8
8/26/2017 745 23.2 4.9 22.9 5.6 23.2 2.3
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Date Time Enkamat Milieu Head Pond

Temp DO Temp DO Temp DO
8/28/2017 800 22.8 5.0 22.7 5.4 22.7 3.8
8/30/2017 944 22.4 5.1 22.4 5.2 22.4 4.6
9/1/2017 800 22.3 5.6 21.7 5.7 22.7 3.8
9/3/2017 815 21.7 6.3 21.6 7.4 21.9 6.5
9/4/2017 745 20.6 6.9 20.8 7.3 21.4 6.0
9/5/2017 920 21.5 7.2 21.4 7.1 21.4 5.8
9/7/2017 947 21.3 7.4 21.3 7.1 21.4 7.1
9/9/2017 905 20.3 6.5 20.1 6.6 20.3 6.0
9/11/2017 | 900 19.7 5.7 19.7 5.7 19.9 5.3
9/13/2017 | 915 20.2 6.1 20.2 7.1 20.2 5.9
9/15/2017 | 745 20.7 6.2 20.6 7.0 20.7 5.3

No reading was from problem with the meter or did not have access to obtain a r
6/13/17 started using the aerator and continued until the end of the season.
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Table 4.61: Calibration of Flows (Liters per Minute) in the Eel Collection Facility, 2017

DATE

5/8 515 | 522 | 529* | 6/5* | 6/12 |6/19*| 6/26 7/3* | 7/10
Enkamat Ramp
Spray bar 17.8 16.8 17.2 15.6 17.6 158 | 16.0 20.0 13.8 17.4
Collection tank drain 5.2 34 2.8 1.9 2.4 2.0 1.8 4.1 1.3 3.0
Top Attraction flow 12.6 13.4 14.4 13.7 15.2 138 | 14.2 15.9 125 14.4
Bottom Attraction flow 272 27.3 20.6 30.0 29.1 27.0 | 246 14.0 32.7 21.0
Total Attraction Flow 45.0 44.1 37.8 45.6 46.7 42.8 | 40.6 34.0 46.5 38.4
Milieu Ramp
Spray bar 18.4 17.0 18.4 15.8 18.0 13.8 | 16.2 20.0 14.4 18.0
Collection tank drain 3.8 2.4 3.0 2.1 2.4 1.8 1.4 3.2 1.6 2.4
Top Attraction flow 14.6 14.6 15.4 13.7 15.6 120 | 14.8 16.8 12.8 15.6
Bottom Attraction flow 28.8 29.4 22.4 26.7 25.8 26.4 24.0 14.0 24.0 15.0
Total Attraction Flow 47.2 46.4 40.8 42.5 43.8 40.2 40.2 34.0 38.4 33.0
Overall Attraction Flows | 922 905 | 88.1 | 905 | 80 | 808 | 680 | 849 | 714

* Cleaned hosew increase flow
** Pump and/or hoses were changedncrease flow

(continued)
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Table 4.6-1: (Continued)

DATE

717 | 7/24* [8/1*| 87 | 814 | 821* | 8/28*| 9/5 9/11
Enkamat Ramp
Spray bar 12.4 11.8 14.0 12.2 15.6 13.0 12.4 12.4 134
Collection tank drain 1.1 2.1 1.7 1.0 54 1.7 1.8 2.5 1.6
Top Attraction flow 11.3 9.7 12.3 11.2 10.2 11.3 10.6 9.9 11.8
Bottom Attraction flow 20.7 27.0 21.0 19.8 9.3 18.6 18.6 18.0 16.6
Total Attraction Flow 33.1 38.8 35.0 32.0 24.9 316 | 31.0 30.4 30.0
Milieu Ramp
Spray bar 14.4 12.0 13.6 12.2 15.3 154 13.2 13.6 13.6
Collection tank drain 2.0 19 1.8 1.0 5.7 1.4 1.8 2.1 1.8
Top Attraction flow 12.4 10.1 11.8 11.2 9.6 140 | 114 115 11.8
Bottom Attraction flow 234 24.0 18.0 19.2 14.4 21.0 18.9 16.0 14.0
Total Attraction Flow 37.8 36.0 31.6 314 29.7 36.4 | 32.1 29.6 27.6
Overall Attraction Flows | 70.9| 748 | 66.6| 634 | 546 | 680 | 63.1] 600 | 576

* Cleaned hoses tocrease flow
** Pump and/or hoses were changedncrease flow
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Table 5.01: Comparison of Octoraro Creek EelRamps, 20152017

Watershed area 540 kn¥
Approximate Distance from Ocean to ramp 341 km

2015 2016 2017 Average
Eels Collected 7,197 21,094 11,347 13,213
Average Size (mm) 129.4 130.9 1354 131.9
Range of Sizes (mm) 95-232 99-202 99-245
Days of Operation 89 138 138 122
Average eels per day 80.9 152.9 82.2 105.3
Average creek flow (cfs) 180.9 121.3 138.0 146.7
Range of flows (cfs) 60-1,490 43512 51-557
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Table 6.01: Octoraro and Conowingo Juvenile Eel Collection, 20:2017

- 2015 2016 2017
Facility Data . : :
Conowingg Octoraro |Conowingg Octoraro |Conowingg Octoraro

Operation Start Date 05/20 06/16 05/11 05/01 05/01 05/01
Operation End Date 09/09 09/15 09/14 09/15 09/15 09/15
Eel Catch (n) 58,444 7,197 2,684 21,094 122,300 | 11,347
Total Operatinddays 112 89 126 137 138 138
CPUE (nday) 521.8 80.9 213 154.0 886.2 82.2
CPUEOctoraro/Conowing 0.155 7.228 0.093
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Table 6.02: Combined Octoraro and Conowingo Juvenile Eel Collection, 2028017

Facility Data (20152017) Conowingo | Octoraro
Total Catch 183,428 39,638
Operating Days 376 364
CPUE (n/day) 487.8 108.9
CPUEOctoraro/Conowingo 0.223
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Figure 2.0-2: Location of the Juvenile Eel Collection Facility on South Shore (Left Bank) Of Octoraro Creek Downstream of
Art Building
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Figure 3.1-1: Photo of Enkamat and Milieu Substrate Installed in Ramps, Octoraro Creek
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Figure 3.1-2: T-Bar Support for Ramp Support, Octoraro Creek
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Figure 3.1-3: Additional Attraction Flow Hose Added to Entrance, Octoraro Creek
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Figure 3.1-4: Manifold for Garden Hose Supply Lines for Attraction Flows, Octoraro
Creek
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Figure 3.1-5: Overview Photo of Spray Bar, and Screened Drain in Collection Tank,
Octoraro Creek
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Figure 3.1-6: Individual Collection Tanks for Each Substrate,Octoraro Creek
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Figure 3.1-7: Aerator Powered by a Marine Battery and Charged by a Solar Panel,
Octoraro Creek
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Figure 3.2-1: Graduated 1000 mL Containerfor Volumetric Estimates of Eels
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Figure 3.2-2: Graduated 19Liter Bucket for Bulk Volumetric Estimates of Eels
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Figure 3.2-3: Measuring Juvenile Eels to Nearest Millimeter While Sedated, Octoraro
Creek
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Figure 4.2-1: Percent Eel Catchper Week, Octoraro Creek, 20T/
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Figure 4.4-1: Weekly Eel Catch to Weekly Average Creek Flow, Octoraro Creek, 201
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Figure 4.42: Weekly Eel Catch to Weekly Average LunaFraction, Octoraro Creek, 2017(1.0 Equals Full Moon)
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Figure 4.43: Weekly Eel Catch to WeeklyAverage Water Temperature, Octoraro Creek, 20T
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Figure 4.4-4: Comparison of Dissolved Oxygen Readings in Collection Tanks and Head Pond, Octoraro Creek, 2017
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Figure 4.45: Weekly Eel Catch to Weekly Average Dissolved Oxygen, Octoraro Creek Heacility Collection Tanks, 2017
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