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State: Maryland Project Number: F-48-R-23
Study No.: |
Job No.: 1

Project Title: Survey and Management of Freshwater Fisheries Resources

Study Title: Management of Fisheries Information Resources

Job Title: Technical Guidance and Environmental Review

Introduction

The objectives of this job are to conduct environmental reviews and provide technical
guidance for any projects that may impact fishypafions and their habitat.

Methods

The Inland Fisheries Division is involved both directly and indirectly with technical
guidance and environmental review activities. Staff gathers information and then
provides comment and guidance to regulating agsntechnical committees, advisory
boards, private industry and the general public an activities that can include waterway
construction, timbering, stormwater management, road construction, mining, water
discharges, , and environmental catastrophe mitigati

Within the Department of Natural Resources (DNR), Inland Fisheries personnel provide
input and guidance to members of the DNR Integrated Policy and Review Unit (IPR),
(former Environmental Review Unit (ERU)) on construction and waterway activities tha
require permitting by DNR or the Department of the Environment. Inland Fisheries has
an Environmental Review Coordinator (ERC) who provides guidance to the IPR through
permit and project review. Resource managers in the field assist the ERC when needed
Staff reviews each project, checks historical data on the area in question, and conducts
site visits as needed to determine potential impacts on fish populations and other living
things in their associated habitats. Work on projects can includesitetkiat can

include onsite sampling of fish populations and the surrounding ecosystem. Monitoring
studies are developed for key projects to show the condition of a fishery before, during
and after a project. This information not only helps with aeruirproject but will also
provide information on similar projects in the future. If required, staff uses this
information to develop a Fisheries position statement. In cases where no relevant data
have been collected, staff members conduct a literatarelsef similar projects to

develop a best course of action statement. If a project cannot be avoided, mitigation
alternatives are developed to minimize the impact and replace the impacted resource.

Reviews and guidance are provided to other groups imgjudBureau of Mines on mine

drainage issues and mine development; Army Corps of Engineers on water discharges
from dams and waterway blockage or realignment; State Highway Administration on
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road construction, bridges and stormwater management; anguiosdictions for
sediment and erosion control around construction projects.

Mining projects and activities are governed by MDE/Bureau of Mines (BOM). BOM has
maintained a near autonomous role managing mining activities. Recently, the expansion
of the PR staff has allowed DNR and Fisheries Service to become more involved with
mining permit review. The ERC and the Regional Fishery Manager play crucial roles in
evaluating mine permit applications.

Fisheries staff provides direction and input into tleping and construction process of
road and highway projects when requested by the IPR. Many of the projects-are site
specific and unique and each presents a wide range of issues to address. Many road
projects span extended periods of time and requiseahonitoring and frequent
consultation with staff. Smaller, shderm projects may require less time but must still

be monitored to prevent major impacts on local waters. Staff works closely with
highway engineers and consultants to provide inputerointy roadway and stream
restoration design. Standards established by MDE for stream classifications are used to
protect fish, associated aquatic species, and water quality during construction projects.
They also prohibit construction during criticdklistages to prevent loss of fish.

Concerns over the extraction of natural gas from Marcellus Shale formations in western
Maryland continued in 2013. Executive Order 01.01.2011.11 established the Marcellus
Shale Safe Drilling Initiative in 2011. The Adery Commission established by

Fisheries Service continued to assist State policymakers and regulators to determine
whether gas production from gas extraction from Marcellus Shale can be accomplished
without the risks of adverse impacts on the aquaticneonity. The continuing task of
MDE, DNR and the Marcellus Shale Advisory group is to conduct a-ffadestudy and

to report findings and recommendations. The studies appointed tasks will cover:

1 findings and related recommendations regarding souraevefue and standards
of liability for damages caused by gas exploration and production

1 recommendations for best management practices (BMPs) for all aspects of natural
gas exploration and production in the Marcellus Shale in Maryland

1 findings and recommaelations regarding the potential impact of Marcellus Shale
drilling in Maryland

Fisheries and volunteer groups initiated baseline sampling of streams targeted as potential
Marcellus Shale drilling sites.

Results and Discussion
The following section desires the environmental review and technical guidance
activities conducted by staff in 2013. A summary of all environmental review and

technical guidance activities for the year is found in Table 1. Reporting this year shows
activities combined for eaclategory since staff cooperated across units for many
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reviews. Also, the Environmental Review Coordinator assigned reviews and worked
with field staff to evaluate projects.

2013 Environmental Review Activities

Land acquisition
Sawmill Branch, Baltimore @unty
Central Region Staff considered to properties for state acquisition in Baltimore County.
One would enhance protection of the brook trout population in the Sawmill Branch
watershed. The second would protect an important coldwater tributary toBhengh
Patapsco.

Unicorn Branch, Queen Anneb6s County
Fisheries provided comments on the potential acquisition of a sraatelproperty

located on Unicorn Branch directly downstream of the Unicorn Lake and Fish Hatchery.
Acquisition of the property wlilprotect it from development, and will expand fishing
opportunities for anglers who fish in Unicorn Branch. Unicorn Branch itself contains
important spawning habitat for many tidal fish species.

Savage River Watershed, Garrett County

West Region | proded comments to theand Stewardship Committee regarding

potential state acquisition of land within the Savage River Watershed. The purchase of

this property is consistent wi t2006Mmaky| and De
Trout Fisheries ManagemehPlan strategies designed to conserve and protect critical

brook trout habitat in this watershed. The main goal of the plarfigst® st or e and

mai ntain healthy brook trout populations in
long-term socialandecanmi ¢ benefits fr onfoachiavetiis eat i onal
goal, Maryland Department of Natural Resources set forth objectives pertaining to

increasing public ownership of lands bordering streams supporting brook trout

populations, with emphasis in thevage River Watershed. By increasing public land

ownership within this popular Brook trout stream drainage basin, the stream buffer zone

is protected from further development impacts.

Timber sales and harvest
Chesapeake/Pocomoke Work Plan
Eastern Regioparticipated in the annual Chesapeake/Pocomoke State Forest Annual
Work Plan Meeting. They conducted site visits to proposed work areas when more
information was needed. None of the proposed activities were predicted to negatively
impact fisheries resourser water quality.

Green Ridge State Forest, Allegany County

West | provided comments to the Green Ridge State Forest Manager regarding a
proposed a salvage harvest@lidtown Orleans Rd to utilize dead timber before further
value was lost. All water sources (T order streams) will be protected by them@t 50 6
foot buffer zone and avoiding several springs in the harvest area.
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Forests, Garrett County

Inland Fisheries Biologists attended the annual work plans field reviews for the Savage
River, PotonacGarrett, and Green Ridge State Forests. Theungtream buffers protect

the water resources on several of the timber harvest proposals. One proposal was within
the buffer zone of Elk Lick, a tributary to the upper Savage River. County Roads officials
wanted to remove the dead and dying trees surrounding the stream, but Fisheries asked
that they drop the trees into the stream to provide large woody debtie@am habitat.

Invasive species
Northern Snakehead
Fisheries staff continues to deal with Natn SnakeheadChanna argus Central
Region staff assisted Maryland National Capital Parks and Planning Commission to
remove shakehead from Northwest Branch in Montgomery County. Other regional staff
across the state dealt with reported snakeheadrgightFortunately, other reports were
fish species other than the Northern Snakehead. To date, the species has been established
in the tidal Potomac River and some of its tributaries, and has been found in some
isolated locations in Eastern Shore waters.

Hydrilla

Fisheries staff provided equipment, potential collection sites and assistance with
collection to the United States Geological Survey (USGS) with their genetics study of
Hydrilla. As the plant species expands to other waters across the Statgrdtaues to
cooperate with other agencies to attempt to contydlkilla.

Didymosphenia geminata

Western Region | staff performed wader wash station maintenance along the Savage
River, North Branch Potomac River, Casselman River, and Youghioghgay R

locations. A dense bloom 8fidymosphenia geminataidymo) occurred in the North

Branch Potomac River downstream of Jennings Randolph Lake. Western Region staff
collected benthic macroinvertebrate samples from the North Branch Potomac River from
thetailrace area downstream to the lower CatokkReturn Trout Fishing Area to

document any effect didymo may be having on the benthic community.

Nontidal wetlands alteration
Potomac River, National Airport
West Il Regional Staff participated in severaeatings regarding the expansion of
National Airport in Washington, D.C. The expansion would have some impacts on the
nontidal Potomac and several mitigation projects were discussed to lessen the impacts on
Smallmouth Bass and Channel Catfish in that portf the river.

Stream RestorationLittle Antietam Creek, Washington County

A stream restoration project on Little Antietam Creek in Washington County had the
potential to impact native trout species in the watershed. West Il Staff reviewed the
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proposals and tim@f-year restrictions in order to protect the trout during spawning and
shortly after the hatched fry emerged from redds.

Whitings Neck Project, Potomac River
West |l Staff provided comments on pier construction near Whitings Neck on tae upp
Potomac to minimize impacts on Smallmouth Bass populations.

Culler Lake Restoration, Frederick County

The City of Frederick is planning to restore Culler Lake. West Il Staff provided input on
plans and gave recommendations to provide enhanced latdtahproved water quality
for fish species in the lake.

Stream and Habitat Restoration

Piney Run Tailwater Restoration, Carroll County
There was a combine effort between Carroll County Government, Trout Unlimited, and
MD DNR to develop a stream restacet plan for the Piney Run Tailwater area. The
features of the plan include the following:

1 Stream restoration of over 6 miles of a severely degraded stream channel

1 Removal of 2 fish migration blockagesf(@t dam and 2oot incased utility
crossing)
Refarestation of the floodplain (stream presently does not have a forested buffer)
Possible additional reforestation of uplands areas
Plugging of agricultural ditches and wetland creations
Possible cold water release from upstream reservoir
Establishment dbike and walking trails along stream
Funding by Chesapeake and Coastal Bays Trust Fund
Restoration design by staff of U.S. Fish and Wildlife Service
Total cost estimated to be between 6 and 8 million dollars
Staff presented a poster on this restoratibthe Maryland Water Monitoring Council
meeting in December.

= =4 -8 _48_9_9_°2_2

Savage River Restoration Project, Garrett County

Staff participated in the Savage River Watershed Association meeting to discuss the
Savage River Restoration Project on a privately owned gxof@arrett County). A

stream design engineer with the Canaan Valley Institute prepared the project proposal.
The property suffered severe bank erosion, loss of riparian zone trees, and emergency
road repairs due to recent flood events. The plan will ingna-stream fish habitat,

restore the original flood plain, reduce the width of the river, an@ibgineer the stream
banks for stability. Work is scheduled to begin this spring, and Fisheries Service has
committed to preand pos{project biological mnitoring as part of the project agreement.

| mpoundment Habitat, Queen Anneds and Ceci l
Eastern Region Staff received over 1000 pounds of recycled Christmas Trees from Kent
County Waste Management Division. The recycled trees were attachedtedsliocks to

sink them, and then were deployed into public freshwater fishing areas on the Eastern
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Shore to provide additional fish habitat. This annual program is a great example of how

State and Local agencies can work together to the benefit of fistishermen. This

year, fish habitat structures were placed in Wye Mills Lake and Unicorn Lake (Queen

Anneds County), and Stemmers Run Reservoir (

Perryville Reservoir Restoration Project, Cecil County

Eastern Regional Staff provided comneetd the Town of Perryville on the partial
drawdown of Perryville Reservoir, a now unuseacPe impoundment located adjacent to
Mi | | Creek in Cecil County. Al though not cur
Water Aquatic Li ftcantaiWa tepradscing pulaulbtion oCBrosve k
Trout. Built over 60 years ago, Perryville Reservoir was designed to pull water out of
Mill Creek, as well as runoff from its own watershed to keep it filled. Excess leakage at
the water control structure and eoysof the berm that separates it from Mill Creek was
causing concern for town officials. Options for the partially drained, unused
impoundment are being discussed. Comments stressed that future plans will focus on
retention of accumulated sediments amddaction of potential thermal pollution from

the impounded, warmer water during the summer months to protect Mill Creek.

Susquehanna River Habitat Improvement

Eastern Regional Staff reviewed proposed habitat improvement projects for the
Susquehanna Rivéelow Conowingo Reservoir. The projects focused on improving
downstream habitat for American Shad and Shortnose Sturgeon reproduction. These
projects are part of the ongoinglreensing agreement for the reservoir. Comments were
restricted to the feasilty of completing and maintaining the projects in the long term.
Additionally, these projects could arouse dissention among the dedicated anglers who
fish that section of river.

Private Property ImprovementdNashington and Frederick Counties

West Il Saff provided technical guidance to private landowners regarding instream

woody debris and trout habitat. They emphasized that some instream debris is necessary

as |l ong as it doesné6t present a safety hazar

Reservoirs/water allocation
Patuxent River Tavater, Howard and Montgomery Counties
Central Region Staff attended meetings regarding the Patuxent Tailwater section
downstream of Brighton Dam Howard and Montgomery Co. They discussed potential
coldwater release strategies, developed a draft Memoraoflumderstanding between
MD DNR and Washington Suburban Sanitary Commission (WSSC), and exchanged
multiple phone calls andmails with Trout Unlimited, WSSC, and DNR staff. The
tailwater area is being managed as a GatwhReturn Trout Fishing area.

Piney Run Reservoir, Carroll County

Central Region Staff worked with Trout Unlimited, Carroll County government, other
MD DNR agencies and MDE regarding a potential coldwater release from Piney Run
Reservoir in Carroll County. The area downstream of thexves has provided a
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seasonal, recreational trout fishery in the past, but a coldwater release would allow a
yearround fishery and more stable trout populations.

Gunpowder Falls, Baltimore County

Central Region Staff worked with Baltimore City Watersktadf to regulate water flows
and temperatures in the Gunpowder Falls tailwater trout fishery below Prettyboy
Reservoir in Baltimore County. The river maintains a healthy Brown Trout population
supported by cold temperatures and year round low leveleases from the reservoir
also appear to be exerting a control on an outbreak of didymo first found in the river in
2008.

Koontz Run, Allegany County

Fisheries staff provided comments to the Environmental Review Unit regarding a dam
removal and a water ppopriations permit on Koontz Run, a tributary to Georges Creek

in Allegany County. The water appropriation permit is for municipal water supply for the
Town of Lonaconing and is currently withdrawn from Koontz Reservoir. Koontz Run
supports a naturally peoducing Brook Trout population (514 brook trout per mile) and
other coldwater fish species including Blacknose Dace and Blue Ridge Sculpin upstream
of the impoundment. The dam and reservoir will be removed and replaced with an in
stream inlet to a watestorage tank. The dam removal should eliminate thermal issues in
the stream until riparian shade is restored. The construction of a series of step pools
through the former reservoir site will allow fish passage and the expansion of the Brook
Trout populaibn. The water appropriation permit should provide adequate flow
protection downstream of the inlet during the critical summer months. Inland Fisheries
will conduct fish population monitoring prior to and after the dam removal/stream habitat
improvement pojects have been completed.

Rocky Gap Lake, Allegany County

West Il staff provided comments on potential impacts of the expansion of Rocky Gap
Lodge in Allegany County. Impacts on water quality could negatively impact fish
populations in Rocky Gap Lake.

Road, highway, Bridge and Pipeline projects
Bridge ReplacementBig Hunting Creek, Catoctin Mountain Park, Frederick County
A National Park Service bridge replacement project on a tributary to Big Hunting Creek
(Frederick County) attracted the attentafnNVest Il Staff. The existing bridge on
Distillery Run provided a barrier that separated a Brook Trout population from Brown
Trout incursion from Big Hunting Creek. Staff recommended that the stream barrier be
maintained to protect the Brook Trout resmau

Camp Spring Run, Washington County

West Il Staff placed time of year restrictions on a bridge replacement on Camp Spring
Run (Washington County) to protect its wild Brown Trout population.
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Bear Creek Road Project, Garrett County

West | Staff prowiled wild trout information to the Environmental Review Unit regarding

road culvert replacements in Bear Creek tributary streams in Garrett County. Both wild

Brook Trout and Brown Trout are found at the seven culvert replacement sites, so staff
recommendetl i me of year restrictions as wel/l as
for sediment control.

Fishing Creek Road Project, Frederick County

West |l Staff consulted with Frederick County Roads and Office of Sustainability to
recommend road/ford improvemertsDelauter Rd and Fishing Creek to protect Brook
Trout habitat.

Comprehensive plans
Ten Mile Creek Watershed Comprehensive Plan, Montgomery County
The Gmprehensive Plan for the Ten Mile Creek watershed in Montgomery County
includes major development atahd disturbance in the area. Central Region Staff
provided data on fish species and stream quality. This watershed drains into Little
Seneca Lake and excessive sedimentation could have a negative impact on bass and
sunfish populations in the lake.

Super Storm Sandy Cleamp Planon Youghiogheny River, Garrett County

West | Regional &ff provided comments to the Deep Creek Lake Natural Resource
Management Area group regarding their emergency response plan for removal of fallen
trees (from Super Storma8dy) from the whitewater section of the Youghiogheny River.
This section of river is a Class V rapids section for whitewater rafting and kayaks. The
fallen trees and limbs in this section presented additional hazards to paddlers. Staff
recommended thatees still firmly attached to the bank in flat water or low hazard areas
should be left in place to minimize stream bank damage and erosion. The hazard removal
volunteers will be instructed that this large woody debris should remain to provide
excellent labitat for both fish and aquatic macroinvertebrates.

Wildlands Plan Review, Garrett and Allegany Counties

West IStaff prepared comments regarding 14 proposed Wildlands designations within
the Green Ridge, Potom&arrett, and Savage River State Forestsg, the

Youghiogheny River Natural Resource Management Area in Garrett and Allegany
Counties. Fisheries Service generally supports Wildland designations to provide long
term watershed protection. Staff provided comments on issues that could impact fishery
management activities, water quality improvement projects, and the economic
importance of the fisheries.

Deep Creek Lake Watershed Management Plan, Garrett County

A multi-jurisdictional group is working on a management plan for Deep Qraekin
GarrettCounty. The group includes Maryland Departments of Natural Resources
(MDDNRY) and the EnvironmerfiMDE), fishing groups, recreational groups, and local
stakeholders. Staff prepared the fisheries resource section@ééipeCreek Lake
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Watershed ManagemeRtan. This report will also include sections land use, geology,
hydrology, lake and stream water quality, forest resources, wetlands, rare species, and
storm water management. It will provide guidance and recommendations to the Deep
Creek Lake Watershedering Committee to ensure the future wding of the lake.

ORYV Trail Plans, Washington County

Staff reviewed plans for ORV trails for Sideling Hill and Woodmont in Washington
County. These trails can contribute significant sediment and erosiorateimams, so
Fisheries comments addressed these concerns to protect local fish populations.

Abandoned Mine Land Projects
Savage River, Garrett County
West | Staff provided comments to the Savage River State Forest ID Team regarding
potential deep miningpplication under the state forest. Concerns included mineral
rights, potential hydrologic and water quality affects; jpred postmonitoring, and
concerns of setting a precedent of allowing deep mining under public land.

Jennings Run, Allegany County

West | Staff provided comments to the Environmental Review Unit regarding a strip

mine permit application in the Jennings Run Watershed (Allegany County). The applicant

is adding 5 acres to their existing-&0re permit. There was no plan for a new sediment

control pond, so the applicant planned to use existing structures. There are Brook Trout

popul ations throughout the Jennings Watershe
water quality monitoring of site ruoff should be done by the MDE Bureau of Méne

(BOM) inspectors.

Land Reclamation ProjectsGarrett and Allegany Counties

West | Staff participated in the MDE Lands F
The committee discussed the option of allowing sediment control ponds to remain on
reclaimedstrip mines after the final restoration efforts in order to provide more diverse
wildlife habitat on these sites. Attendees developed a list of criteria which includes that
these ponds would be very shallow and would not influence the thermal reginee of th
nearest stream. By allowing shallow ponds to remain, this would provide habitat for
amphibians, waterfowl, and other wetland dependant wildlife. Through the year, field site
visits occurred to determgrwhether each reclamation passed or failed the stagn
standard. Staff participated in field reviews of 18 strip mine reclamation projects in
Garrett and Allegany Counties (total of 314 acres) for the Phase Il bond release. They
evaluated herbaceous cover, erosion sites, permanent legumes, tresd, angiv

necessary repairs on each of these sites.

Large Woody Debris Removal Review
Large Woody Debris ReviewCecil, Montgomery and Baltimore Counties
Central Region Staff reviewed large woody debris (LWD) removal proposals for
Susquehanna State Parken®ca State Park, and Gunpowder State Park. Staff carefully
considered each proposed removal. LWD can provide habitat and food sources for fish
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and other aquatic species. Removal was favored when public safety and safe passage of
recreational watercraftere issues.

Handicapped Accessible Trail Project
Patuxent River Handicapped Accéddoward and Montgomery Counties
Central Region Staff reviewed proposed handicapped access on the Patuxent River
Tailwater Fly Fishing Area (Howard/Montgomery Co.). Plarns under way to make the
area accessible to handicapped fly anglers. An accessible trail and fishing platform are
being incorporated into the trail design.

Hazardous waste spills
Laurel Run, Garrett County
West | Staff investigated a fertilizer/hydrdtme spill into Laurel Run, a naturally
reproducing Brook Trout tributary stream to the Youghiogheny River. Hydrated lime
causes dramatic pH increases that can cause a fish kill. About %2 mile of the stream was
walked downstream of the spill site and read fish were observed. The stream flow was
higher than normal during the event which may have had a dilution effect on the lime.

Time of year instream construction waivers
Staff conducted reviews of numerous projects across the state that requéred year
waivers for instream construction. They provided comments to the Environmental
Review Unit. Some of the projects were reviewed by each local Soil Conservation
District as well, and these projects were required to meet Best Management Pi@rctices
each. The Department of Natural Resources does not object to MDE granting the
requested waiver of the restriction period for projects as long as every attempt is made to
complete each project as quickly as possible to minimize impact.

Wastewater Tretment Plant Discharge
Wastewater Treatment Plant Discharges, Washington and Frederick Counties
West |l staff reviewed applications for wastewater treatment plants for areas in
Washington and Frederick Counties. The Greenbrier Lake (Washington County) plan
discharges into native Brown Trout waters. The Frederick permit involved a discharge
into the Carroll Creek watershed, where the stream is managed for a Youth and Blind
Fishing area.

2013 Technical Guidance Activities

Pond assessment
Bloomfield Park® n d , Queen Anneds County
Eastern Regional Staff planned seining surveys of Bloomfield Park Pond. Bloomfield
Park Pond was experiencing an intense-gitezn algal bloom with an appearance that
was characteristic of the specMgrocystis Planned fish sapling was postponed, and
MDE was contacted to collect and analyze water samplesMigoecystisand related
species can have significant human and animal health impacts. Their preliminary tests
suggested high counts of several potential toxic specidd/i@nocystintoxin levels

-Al12-



were above acceptable limits. They suggested water contact advisories to be posted by
Queen Anneds County Health Department at the

Sassafras Natural Resource Management

Eastern Regional Staff completed a seining survéSaskafras Natural Resource
Management Area (NRMA) Pond. Surveys in 2011 suggested a shortage of Largemouth
Bass with no reproduction and an overabundant forage base. As a result, the pond was
stocked with advanced fingerling Largemouth Bass that fappears that the stocking

was successful; many YOY bass were collected in the 2013 survey and forage species
were less abundant.

Southgate Pond, Ocean Pines

Eastern Region provided the Ocean Pines Community Association and Public Works

Department with tl results of a fish survey completed in their largest impoundment. The
ASouth Gatedo pond experienced an extensive f
oxygen, and fishermen have reported poor success since then. Overall, very few adult fish

of any specige were collected, but young Largemouth Bass and Bluegill Sunfish were

guite abundant. Fishermen will simply need to be patient as they grow to larger sizes.

Fishing should be excellent in juslyears. Recommendations were made suggesting

they increasele amount of physical habitat within the pond, and reduce nutrient runoff

within the watershed.

Handicapped Pi er i WaBHngtontcCéusty Val | ey Lake
West 11 staff provided recommendations for a
Valley Lakein Washington County.

Water Quality
Basin Run, Cecil County
Eastern Region Staff completed an investigation into a complaint of excess sediment
runoff from an active construction site into a tributary of Basin Run, a Use Ill watershed.
Given the topogmahy, existing sediment control measures were inadequate to handle
sediment movement during intense rainfall events. Staff attended a-fglloneeting at
a local planned developmentCecil County to inspect new work completed by the
developer to reducgediment movement and transport within and from the site. Several
new supessilt fences had been installed along with dozens of staked straw bales and
installation of morecurlexerosion control blankets. An electrofishing survey to
document fish speciggesent in the impacted adjacent tributary to Basin Run was
completed. No trout were collected during the survey. Temperature recording loggers
were deployed in the stream above and below the site to monitor any thermal pollution
from the site and the dffent from its huge stormwater management pond.

Hunting Creek Gauging Station, Frederick County

West Il Staff consulted on flow weir and WQ monitoring options for the Hunting Creek
gauging station for Cunningham Falls State Park. The Park is requiredritain water
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temperature, flow and quality below Cunningham Falls Lake to support Brook, Brown
and Rainbow Trout that reside below the dam.

Potomac River Watershed USGS Contaminant Survey

West Il worked with USGS on a contaminant study in the Potomesr Ratershed.

They cooperated with USGS and Penn State for sediment and POCIS sampler studies in
the Potomac. Staff collected Smallmouth Bass from the Monocacy River and the
Potomac to study tissue contaminants. Staff made collections of SmallmostarBlas
Golden Redhorse from the Potomac River near Cumberland for a USGS algal toxin
study.

Groundwater Withdrawals
Wells in Savage River Watershed, Garrett County
West | staff provided comments to the Savage River State Forest (SRSF) ID Team
regarding wagr monitoring wells. Maryland Geological Service (MGS) will be drilling a
pair of observation wells located in SRSF near where Mt. Aetna Rd crosses the Savage
River. These wells will be near a USGS stream gage that will be installed at the same site
on the Savage Rivence the wells are finished, MGS will be measuring water levels in
the wells on an ongoing basik conjunction with the streaigage data, this information
will help us better understand the relations between surface and ground whtaiegis
Service supports this proposal to obtain baseline data on the groundwater resources in the
Savage River watershed

Population Assessment
EPA Large River Assessment, Potomac River
West | provided access and sampling assistance to the Watershedn&sgeaarvice in
conducting survey for EPA Large River Assessment on the Potomac River at
Williamsport.
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Environmental Review Coordinator Activities

2013 Environmental Review Coordinator Activities
Issue Reservoir and water allocation permits, review andnanagement.

Inland Fisheries Concern:Finite supplies of water present fish managers and water
supply managers with unique and very specific challenges. Growing competition for a
limited supply of water and specific objectives of water supply managers result in
situations that prevent all or some from attaining their intended objectives. Water
allocation must be meticulously coordinated to insure that it meets and conforms to all of
water delivery objectives while attempting to meet the recreatim®als of individual

user groups.

Wild trout managers require adequate water supplies in order to support minimum flow
requirements and sufficient cold water reserves for temperature management of sensitive
trout species. In addition, trade offs over pinetection of fish species in the

impoundments and those in the tailwaters below the dams often make striking a balance
among all users a difficult and continual process.

Actions Taken: Fisheries Service staff communicated and engaged water supply
mana@rs and regulators from MDE to work out solutions to enable all water users to
achieve their water needs and conform to the laws of the State. Fisheries Service
continued input through the DNR Integrated Policy and Review Unit (IPR), (former
EnvironmentaReview Unit (ERU)). Additional IPR comments were handled by an
internal review process for State Lands by all DNR units to help guide the protection of
potentially affected natural resources and users. In 2013 Fisheries Service provided
review input on théollowing water supply activities:

1.) Deep Creek Lakeconcerning water allocations for hydroelectric operations;
water temperature maintenance, monitoring, analysis and flow manipulation to
support trout management and releases for white water boatintg @avéhe
Youghiogheny River; seasonal pool level management in Deep Creek Lake to
address the recreational needs of lakeside property owners/boaters

2.) Active communication with the Army Corps of Engineers (ACOE) regarding
water supply, desired dischargdwmes, minimum flow, and maintenance of
reservoir pool elevation, time of year water temperature control and water quality
management for the Savage River Reservoir and tailwater, Jennings Randolph
Reservoir and the North Branch Potomac River tailwater

3.) Ongoing exchange and communication with Brighton Dam water supply
managers, Trout Unlimited and hydroelectric power providers on the Patuxent
River regarding water temperature monitoring, water supply, power generation
and trout management concerns belowdue.

4.) Provided comments and construction design input on the construction of a water
appropriation structure and new permit for Koontz Run (Alleghany County).
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Outcome/Expected Result: Staff continued to monitor trout populations and water
temperaturesiithe Youghiogheny River below the tailrace of the Deep Creek Lake
hydroelectric station. Data were shared with water managers and MDE in order to assess
and monitor the success of all water release guidelines and permit conditions. Staff used
these dataotadapt, protect and enhance fish habitat through continued participation in the
water appropriation permit review and approval process. The data were used to re
evaluate/develop permit revisions and to monitor a constantly changing formula of water
suppl, allocation and stakeholder interests.

Staff provided final review and project design input the permit for a new water
appropriation system located on Koontz Run (Allegany County). The project will remove
a small public water supply reservoir on KooRtzn that is impounded by an old and
dilapidated dam. The reservoir has provided municipal water to the town of Lonaconing
for many years and other local water systems. Reservoir water supply will be replaced
with a stream diversion weir and equivalent emgulound storage tank capacity.

Demolition and removal of the old dam and reservoir will eliminate warm surface water
discharges into Koontz Run. The project will restore the stream channel following dam
removal. Design plans will target riparian shadgh fpassage and habitat restoration. The
project will improve downstream water temperatures for brook trout and will reconnect
the natural stream channel to restore free movement of Brook Trout and other resident
fish species above and below the old dam Several key permit design conditions are
included below:

1. Establish a minimum flovby and water intake design at the weir that will
minimize fish entrapment.

2. Add a pilot channel above and below the weir to provide fish passage.

3. Replace reservoir capigy with underground storage tanks to eliminate warm
surface spillover from the old reservoir to restore and enhance critical brook
trout habitat in Koontz Run.

4. Eliminate a barrier to fish movement.

5. Permit conditions that include Fisheries Service coasatt and approval
prior to initiation of the new water withdrawal. Fisheries Service added a
permit condition that ensured that the reservoir not be drained prior to project
completion and water testing of the storage tanks. Notice from the permit
holderto Fisheries Service must also occur prior to reservoir draining and dam
removal to ensure that seasonally adequate strearbffomll result when
the tank system is filled and the new water appropriation system is initialized.

6. Stream flow diversion intthe large storage tanks will be monitored with
permanent flow meters to record water appropriated from Koontz Run.

7. Three water wells on the site that formerly discharged into the reservoir will
now be metered and will only be directed into the storadestan
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Ongoing water temperature data collection, fish monitoring and analysis of variable test
discharges from Jennings Randolph Lake (JRL) continued in order to model available

trout habitat limitations and needs. Staff continued to cooperate with nvatergers to

make the necessary assessments to meet these and other recreational stakeholder needs in
JRL and in the North Branch Potomac River immediately downstream of the lake.

Fisheries managers continued trout management activities and monitahegaiwater

of the Patuxent River below Brighton Dam to further assess and develop the trout fishery.
Discussions continued between Fisheries Service, Trout Unlimited, water managers and
hydroelectric power managers to investigate and improve existidgveder release

solutions or options. The participating parties discovered a functional water release gate
on the bottom of the reservoir that was formerly described asumational and welded

shut. Further investigations conducted by the dam opeidtnsfied discharge

limitations due to badly rusted intake grates at all water levels. Divers cleaned the intake
grates in December 2013 using high pressure water guns. Now all gates are fully
operational. The dam operators are planning to replacethk afitake grates sometime

next year.

The Maryland Fisheries Service shared funding in 2013 to install and monitor a real time
USGS gage to monitor flow and water temperature immediately below the Brighton
Dam. Dam operators at WSSC also requested addqaan additional backup

temperature gage that was installed at the USGS gage weir. They required an
instantaneous temperature and flow gage to interface directly with their dam operations
center as a back up to the USGS gage. Otherwise, instant deselnargemperature
information would not be available since USGS protocol must be verified which results
in an information delay. These major improvements will greatly enhance the ability to
regulate and monitor discharge temperature and flow in the tarlwsing real time data.
Improvements in the tailwater are expected to improve assuming there is adequate cold
water supply in the reservoir and if reliable real time temperature monitoring is
continually funded and successfully maintained.

Issue: Devéoping interest in Natural Gas extraction in Garrett County
and in westernmost Allegany County, Maryland.

Technological advances in natural gas extraction from Marcellus Shale deposits located
in neighboring states such as Ohio, West Virginia, Pennsghzard New York have
generated increased activity in those states. The potential use of horizontal drilling and

hydraulic fracturing or fAfrackingo techni
significant environmental concerns from State governmigictads and Inland Fisheries
staff. Several natural gas extraction per

doorstep over the last several years. These initial permit requests were received when
Maryland had no existing state policies or guidelitmegovern this specific activity.
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The State has not determined whether gas extraction activities can be accomplished
without incurring adverse impacts on public health, safety, the environment, and natural
resources. In response to those concerns,ufixecOrder 01.01.2011.11 established the
AMarcell us Shale Safe Drilling Initiativeo.
Commission to assist State policymakers and regulators in determining whether gas
production from the Marcellus Shale in Maryland camb&mplished without the risks
mentioned above.

The Executive Order directs the Maryland Department of the Environment (MDE) and
the DNR, in consultation with the Advisory Commission, to conduct a-fraetestudy
and report findings and recommendatiofise completed study will provide:
I. findings and related recommendations regarding sources of revenue and
standards of liability for damages caused by gas exploration and production;
il. recommendations for best practices for all aspects of natural gas erplorat
and production in the Marcellus Shale in Maryland; and
iii. findings and recommendations regarding the potential impact of Marcellus
Shale drilling in Maryland.

Inland Fisheries Concern:

The fracking process uses millions of gallons of water per Welly high water pressure
makes the drill cut through the earth. Although portions of the wells are lthede is a

huge risk to underground aquifers thabvide vital drinking watertGroundwater
withdrawals for fracking present another concern. Studies slaswn that baseflow in
streams can be significantly reduced when appropriated groundwater is withdrawn and
not released back into the watershed basin. In addition to wells, the major water resources
are associated with water supply, wetlands, lakes;siigereams, spring seeps, vernal
pools,andfloodplains. These all support high quality, sensitive stream and aquatic
habitats. Water withdrawals taken from local Maryland water sources, as well as the
importation of water from surrodimg states raise seus concerns about impacts upon
living terrestrial and aquatic communities.

The potential for impaired ground water supply is high in this area. Wastefroatehe

fracking process would be trucked off site to treatment plants for processinggeor stor

onsite in tanks or shallow holding ponds. The ponds pose serious maintenance issues and
raise many more environmental concerns should the ponds overflow or leak. Some of the
materials added to the water used in the fracking process are proprietant &ty

disclosed for evaluation. Additionally, the soil and rock cuttings generated during the

well drilling process may contain some level of radtoaty.

The movement of hundreds of thousands of gallons of water and waste water into and out
of eachfracking site poses a number of other issues including: increased heavy truck
activity; subsequent impacts upon local roadways due to significant increases in heavy
truck use; increased noise; impacts from air pollution; potential for hazardous driving
conditions to all drivers; and, increased risk of accidents involving trucks transporting
contaminated water tweatment facilities
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Actions Taken: The first of the thregart study and Executive Order 01.01.2011.11 was

completed regarding funding anddibty in December 2011. A Memorandum of

Understanding (MOU) between MDE and University of Maryland Center for

Environmental Science Appalachian Laboratory (UMCEAL) was signed February

2012 to survey and recommend a set of best management practides (BMraft

report was presented to MDE and DNR in early September 2012. The final UMICES

report titled ARecommended Best Management F
Devel opment in Marylando authored by Dr. Kei
competed in 2013 and has been under review and comment since its release. Active

review and comment on the content of the BMP document has continued through 2013

by MDE, DNR, the Advisory Commission and the general public. Comments on the

Final BMP Report arexpected to be completed in early 2014. Fisheries Service has

provided fish resource data, comments and concerns through the MDDNR Marcellus

Shale Technical Team and IPR unit. Select staffs from the DNR resource units, including
Fisheries Service partic@pe in the Marcellus Shale Tech Team. The group continues to

review, edit and report on the documents generated by the Executive Order and on behalf

of all potentially affected natural resources that may be open to impacts should Marcellus

Shale Gas devegbonent occur in Maryland.

DNR continued data collections to establish-giding baseline conditions in areas

underlain by Marcellus Shale in western MD by expanding and modifying monitoring

programs and expanding the use of trained volunteer moniteesGdvernor provided

$1,500,000 in funding to supplement the FY13 budget for studies designed to continue

and expand baseline monitoring of surface and ground water, air quality, public health,
greenhouse gas emissions, economic impact, waste handlfig,saéety, road and

bridge i mpacts, |l ocal | and use i mpact and pr
assessment.

Areas of special importance that could be impacted by gas development have been
identified and mapped by cooperating DNR unittand Fisheries staff attended a one

day workshop held at Garrett College to participate in a mapping and information
gathering exercise designed for stakeholders to identify the many ways state lands and
waters are used by the public for fishing, huntiegreation and wildlife habitat.

Information and mapping acquired by this process will be made available to the public
and will be used by MDDNR planners to ensure that the most comprehensive recreational
use information is considered as Marcellus Shake fikanning efforts go forward.

DNR will continue to participate in its interagency coordination process in order to
review and provide comments on draft regulations. MDE has agreed to notify DNR if any
modifications resulted from DNR or other agency comim®efore final revisions are
submitted for processing through the Administrative, Executive and Legislative Review
(AELR) regulation process.
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Outcome/Expected Result:Inland Fisheries is hopeful that the Executive Order and
inputs from the Marcellug/ork Group, Advisory Commission and interagency
coordination will provide the necessary tools and information as part of theptimtee
study mandated by the Executive Order that will enable the State policymakers and
regulators to make the best infornmtision without unacceptable risks of adverse
impacts to public health, safety, the environment and natural resources.

Issue: Roadway, housing development and infrastructure construction
projects and natural resource concerns.

Inland Fisheries condis reviews of road, housing development and infrastructure
projects in order to ensure that sediment and erosion control, adequate fish passage
consideration, stream restoration/stabilization, mitigation and/or environmental
stewardship, and storm wateanagement ensure aguatic resource protection. There is a
constant need and demand for review, assessment, update and/or retrofits to new and or
existing storm water management design, facilities, ponds and impoundments. In other
cases, unigue infrastrucaconstruction projects pose precedent setting circumstances
that require new and untried approaches. Under such a scenario review, comment and
assessment make the environmental review process very time consuming and often
require change or adoption to sting State policy.

Inland Fisheries Concern:Trout streams are highly sensitive to the effects of increasing
impervious surface in watersheds. Sedimentation and water temperature increases due to
the loss of tree canopy and riparian vegetation dusipgresions or initial utility

construction or maintenance, housing development construction, road and highway
construction and other such land disturbances can adversely impact cold, cool and warm
water aquatic communities. Tinwd-year restrictions for MDElefined stream

classifications establish seasonal closures fahemnel stream work to protect fish and
associated aquatic species during critical life stages such as spawning, egg incubation and
hatching. In some cases, affected waterways may alsorhare, threatened or

endangered species (RTE). RTE species require additional conditions to ensure
protection from anticipated impacts generated by construction activities. Highway, road
and infrastructure (gas line, sewer line, power lines etc.) catisimyprojects also

promote environmental impacts following construction, including initial sedimentation,
increased watershed imperviousness and storm water runoff from development, road
induced pollution and air quality impairment.

Actions Taken: Fisheries staff provided direction and input into the planning and
construction process of road and highway projects as needed and as directed or requested
by the Integrated Policy and Review Unit (IPR). Staff continued to work closely with
highway engineeritilities and consultants to provide input concerning roadway, stream
restoration and unique infrastructure needs and resource protection design.
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Outcome/Expected Result:

Inter County Connector

One such project included the ongoing and expamsivélane Inter County Connector
(ICC) toll road project, an 18.5 mile project in Montgomery and Prince Georges
Counties. The road opened to traffic in late November of 2011. Multitudes of sediment
and erosion control issues, storm water retrofits, streatorations, and newly applied
storm water design facilities required continued follvand occasional oversight
throughout the process which is not yet completed. Considerable resource benefits to
Inland Fisheries were acquired from this ongoing padésheries Service continues to
work with ICC contractors and provides input for remaining construction activity for the
final build portion of the ICC at Route 984DE approved many storm water facilities
along the ICC and has converted most of themmftemporary sediment and erosion
facilities to their final design functions. A few notable benefits included the following:

1. Participation and input was provided through the permit process as required to
conduct biological collections in waters of thatet Permit details provided by
Fisheries secured species specific collection protocols and time of year
protections for all fish species. Trout and the Comely Shiner (RTE species)
required time of year restrictions and adjustments to sampling protocbls an
times.

2. Active Fisheries involvement in the steering, planning, monitoring and design
process. All stream mitigation, environmental stewardship, and compensatory
mitigation projects required for the ICC gave Fisheries the opportunity to insert
the neceswy resource information needs into design and development for each.
Since many design engineers and consultants were in competition for mitigation
projects associated with the ICC, participation by DNR IPR, Fisheries Service and
other resource agenciesepented excessive and unnecessaistrieam
construction proposals that could have promoted unstable or ineffective
restoration objectives or results. Fisheries Service was able to effectively
influence the direction and outcomes that should maximizgaiitin benefits
and protect viable fish habitats.

3. Early design input by the IPR secured the implementation of long span, multi
million dollar bridges that now connect from ridge to ridge over Good Hope
Tributary, Gum Spring Tributary and the main stemahPBranch. SHA is
obligated to provide widespread monitoring along the entire length of the ICC and
other offsite mitigation projects affiliated with this project. Valuable data and
assessment will follow this effort that will form the building bloc&sfuture
road construction projects.

Columbia Gas Pipeline

Inland Fisheries staff coordinated meetings and field site visits with IPR, FERC and
pipeline representatives and consultants to identify and provide comment for all sensitive
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resources along éhproposed Columbia Natural Gas pipeline project. The project

required many hours of field visits, meetings and environmental reiterations to date. The
project referenced as the Line MB Extension Project is located in Baltimore and Harford
Counties. The mject proposes to install a 21.4 mile extension ein2é natural gas

pipeline (Line MB) from Owings Mills to Rutledge Compressor Station. The pipeline
will generally par aihchlane MEand willodnforanGosthee x i st i ng
existing rightof-way (ROW) to the greatest extent practicable. The pipeline proposes to
cut through the headwater reaches of the highest quality wild trout streams located in
central Maryland. Approximately 65 stream crossings will occur. Of these, 43 are
classified as permial, 14 intermittent and 8 ephemeral. MDE identified all but one

stream as highly sensitive Use lll, Nontidal Cold Water (wild trout) Aquatic Life waters.

Big Gunpowder Falls is the only Use Ill designated trout water proposed to be crossed by
the projetthat is known to have an invasive microscopic dlijdymosphenia geminata

al so known as Arock snoto or ADidymoo. The a
one stream or waterway to another and can be easily spread by fishing gear, felt bottom
boots, waders or transfer of a single drop of contaminated water. Cells can survive and
can remain viable in wet, cool, damp conditions for a month or more if not properly dried
or disinfected. Once established in a stream or river, the alga forms denskatneas t

cover the bottom and has the potential to impact aquatic life and fish species life cycles.
Given the number and close proximity of such high quality streams to be crossed by the
pipeline, MDDNR is very concerned that construction activities astsativith this

project will present a high risk of Didymo introduction to uncontaminated waterways as
construction staff and equipment move from one stream crossing to the next. Preventative
measures were taken to address this issue that resulted wdégwvdlepment of an

Al nvasi ve Spe c Dedynosghematgenona@tP | Baing fG@unpowder Fa
The Columbia Gas Transmission, LLC staff engaged their consultant (CH2M Hill
Engineers) and used disinfection information methods provided by MDDNR oiohow
disinfect and control against the spread of Didymo and produced the Invasive Species
Control Plan referenced above. Other details of protecting against the inadvertent spread
of Didymo were also addressed and even included the sediment and erosiolnpéamdr

at the proposed Big Gunpowder Falls crossing location.

A single unnamed tributary to Winters Run in Harford County is classified as a Use 1V,
Recreational Trout Water.

A federally and statéisted RTE species (Bog Turt@lyptemys muhlenbergiis known

to occur in some of the projerhpacted watersheds. Surveys to determine its status were

continued in 2013. Little Gunpowder Falls is classified as a Tier Il catchment by MDE

and contains popul ations of a fAWatch Listo s

A project modification proposal on the northeast end of the project could shorten the
pipeline by 0.4 miles and if approved, may avoid a portion of the Gunpowder Falls State
Park and avoid a known Brook Trout population found in a tributary to tHe Litt
Gunpowder Falls. Proposed pipeline crossings and construction activities on the main
stem and tributaries to the Little Gunpowder Falls pose potential downstream impacts to
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a Tier Il designated catchment on the Little Gunpowder Falls. DNR has approached
Columbia Gas with a monitoring proposal designed to monitor and collect data in and
above the Tier Il stream section during the construction process. As of December 2013,
Columbia Gas had agreed to do so but details of the agreed upon monitoring have yet
be qualified or finalized.

This major infrastructure project will require close and continued coordination and input
until the project is completed. Construction and tree removal were planned as early as
March 2013 but have been delayed while tivieng continues. Staffs have continued to
review literature and are speaking to industry experts in order to assess which stream
crossing methods will be most environmentally friendly. Horizontal Directional Drilling
(HDD) is being considered for some sglsiteam crossings to minimize sediment and
erosion impacts as compared to the more typical and proposed method of cut and trench
that can produce greater sediment and erosion concerns. Each site was visited and
evaluated in 2013 in order to assess eacth®presence of wild trout and the pros and
cons of each stream crossing method. To date, many meetings have taken place with the
Columbia Gas to develop and identify a recommended list of HDD stream crossings.
DNR and other regulatory and review ageaaentinue to lobby and negotiate with the

gas company to finalize a list of HDD crossing candidate streams; however, Columbia
Gas continues to provide push back on the formerly agreed to list of highly sensitive
stream and wetland complexes that wouldefiemost from using HDD versus

conventional cut and trench construction protocols.

HDD applications minimize the permanent loss of ROW and riparian vegetation and
forest cover verses the standard cut and trench protocol. HDD pipeline crossings are
expeckd to minimize the threat of sediment inputs into affected aquatic habitats. Since
pipelines are typically situated much deeper beneath streams and wetlands when crossed
with HDD, there will be a much smaller threat of having the pipeline exposed from
stream erosion. Cut and trench installations observed along this very ROW during field
visits have shown where pipeline exposure has promoted signifieameam

sedimentation issues and have caused fish barriers to develop. Placement of cut and
trench pipehes through sensitive wetland and critical spring seep locations may also
adversely affect their important contributions and function when transected by a shallow
placed barrier such as a pipeline. Fisheries Service plans to continue work on this very
important project and will continue to be an active participant in the review and
construction process until it is completed.
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Table 1. Summary of Environmental Review and Technical Guidauteities
in 2013.

Environmental Review Number of Reviews

Collection permit 141

Stocking Permits 48

Land acquisition 35

Strip mining reclamation 29

Nontidal wetlands alteration 24

Stream and habitat restoration 21

Invasive species 15

Timber sales 11

Bridge projects 11

|
=

Instream construction time of year wavers

Reservoirs/water allocation

Comprehensive plans

Road projects

;N[O ©

Internal Environmental Review of Fisheries
Management Areas

State Lands Projects

Strip mining

Large Woody Debris in Stream Review

Aquaculture permit

Housing De&elopments

Wastewater Treatment Plant discharge

Groundwater withdrawals

Tidal water/wetlands alteration

Deep mine

Damsi removal/relicensing

Handicap Accessible Trail Development

Hazardous waste spills

Gas Pipeline Construction

Dredging

Utility Work

RlRRRIRINN N W AR G|0O|o

Gas wells

Technical Guidance

N
]

Pond assessment

Population assessment

Water quality consultation

N|~N|©

General Guidance to Landowners
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State: Maryland Project Number: F-48-R-23
Study No.: |
Job No.: 2

Project Title: Survey and Management of Freshwater Fisheries Resources

Study Title: Management of Fisheries Information Resources

Job Title: Creel Surveys

In 2013, the Creel Survey for Potomac River Smallmouth Bass Angling continued.
2012 Paomac River Smallmouth Bass Angling Catch Rate Survey

Introduction

Inland Fisheries currently monitors the relative abundance of the Potomac River
Smallmouth BassMicropterus dolomieupopulation by electrofishing CPJg&and by
tournament catch rates lfass per boat creel, 2 anglers and 8 hour day). A creel survey
of general Smallmouth Bass anglers was undertaken to complement these metrics as a
measure of relative abundance with the following objectives:

1 Measure the overall catch rate of Smallmoudis8to determine fishing success
and monitor trends

T Measure the catch rate ofmi@8muamlehgthout h

limit)

Determine the percent of legal sized bass in the catch and the percent harvest

Compare the angling catch rates betwstatewideregulation area (5 bass per day

creel, 305 mmminimum size) and the Cat@ndReturn Bass Fishing Area.

il
il

Methods

The nontidal Potomac River poses a number of creel sampling challenges. The river
from Cumberland, MD to the District of Columbia spans a distance of nearly 290 km
(180 miles) making covage by a typical roving creel survey difficult and very
expensive. While the Potomac River is within and managed by the State of Maryland,
access from the Potomacdés southern bank
Further complicating study desigvas the nearly unlimited access to the river provided

by the Chesapeake and Ohio Canal National Park and canal towpath that closely parallels

the river from Cumberland, MD to Georgetown. Additionally, wading becomes popular
during the summer in some thfe shallow stretches; these anglers are more difficult to
contact than boaters that must use a designated access.

In 2012 the pilot survey selected a more manageable 56 km (35 mile) section from
Harpers Ferry, WV (confluence with Shenandoah R.) doeastrto Seneca, MD
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(Seneca Breaks)Surveys on this section continued in 20T3js section includgtwo

regulation schemes, a-&n (20-mile) section under catedindrelease regulations and a

24k m (15 mile) section undieumsid aldasswardhe r egul
creel). All Maryland nontidal waters are subject to a black bass closed season (catch and

release permitted) from March 1 through June 15. There are four boat ramps/access areas

from the MD side used to access the catotirelease area and one from the VA side.

There are five boat ramps/access points from the MD side and one from the VA side used

to access the Stawde regulation area.

Since angling catch rates were believed to be more important for management than the
total angling effort, the survey design was simplified to reduce costs and staff time.
Anglers were contacted at boating access areas as well as on the water and, if they were
willing to participate, were provided with a postguged survey card (Figure 1). &te
conclusion of their fishing day, anglers were only required to answer a few brief
guestions about their day's catch and drop the card in the Baah card was

individually numbered. To improve participation, each returned card made the angler
eligible for a chance to win $50 in cash or prizes from a random drawing at the
conclusion of the survey. Because the survey determined the angling catch rate and not
the total effort, it was not necessary to stratify survey times or locations. However, to
ersure that cards were distributed during a variety of fishing conditions, cards were
distributed at least once each week from June 1 through October 31 by Fisheries staff
during both weekends and weekdays. Members of two local fishing organizations (PSBC
T Potomac Smallmouth Bass Club, MDBMaryland Bass Federation) were also

provided with survey cards. These members recorded their own trips and distributed
cards to other anglers they encountered on the water. A suggested script was provided to
present &onsistent message to the general public.

In2013,anod i ne version of the anglerdés toard was
a larger user group

Results

Information provided bgnglerss cost effective and an important part of managing
fisheries. Creel surveys provide insight into angler success, harvest attitudes, and the
effectiveness of regulationBotomac River bass anglers were surveyed using two
methods, on the water distribution of postagepaigl creel cards and through anlore
volunteer angler survey page. A total of 212 usable creel cards were returned by anglers
participating in the 2013 Potomac River Smallmouth Bass Catch Rate Survey. Due to the
variability of wading opportunities in the study area and the low number of redinised

by wading anglers, only the information from boat anglers was summarized.

A total of 55 usable entries were made by boat anglers through-three arolunteer

angler survey; only 19 entries were received by wading anglers. Only thiee doat
entries were received from the upper river and they were not included in the analysis.
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Therewasnodifer ence ( Ucath rate d Smallmowth Ba€s e3 05 mm (12 0)
by boat anglers using creel cards (1.1/hr), boat anglers using-time @orvey (1.2/hr),

or by wading anglers using the-tne survey (1.2/h{ANOVA single factorF = 0.23 P

= 0.79). However, there was a significant difference in catch rates felegab

Smallmouth Bass (< 305 mm) reported by boat anglers using creel 2##is)(and by

boat anglers using the dime survey (1.4)(two tailedtest, P = 3.585). Moreover,

there was no difference in catch rate between wading anglers and boat anglers reporting
sublegal size bass through thelm® survey. It is speculatedatanglersmay keep track

of fAkeeperso mor e ac c uega fiskethey catcth Additiandilyy nu mber
cards distributed to anglers just prior to their trip and filled out during or at the conclusion

of the trip may reflect a more accurageording of the catch than if the catch had to be

recalled from memory at a later date for theliop survey.

ANOVA tests showed significant differences in the total catch rate of Smallmouth Bass

(F =6.47,P = 0.002) and the catch rate for leggeb ass (O 305 mm) among
middle, and upper river segments (F = 4.32, P = 0.014). A summary of the catch data, by

river segment and collected using the postageai@ creel cards is presented in Table 1.

The percentage of the total angler batonsisting of legal size (305 mm) Smallmouth

Bass reported from creel cards from the upper and middle river segments was 18% and

24%, respectively. Using 127 mm (50) as an
recruited to hook and line gear, the petege of legal size bass caught by electrofishing

from the collectionofbas® 127 mm was 14% and 25% for the
respectively. This suggests that size distributions determined from electrofishing can be
reasonably compared to size distributions reported by anglers. Too few electrofishing

surveys were conductéa the lower river segment during 2013 to allow a comparison.

Angling catch rates for Smallmouth Bass recorded in 2013 were higher than values
reported from a creel diary program during 1978985 (MD DNR, 1986)Table 2).

Although the surveys used fiifent methodologies to obtain angling catch rates, the

results were thought to be analogous enough to make general comparisons. The anglers
that participated in the diary program were skilled, avid anglers and members of a local
fishing organization. Tése fishermen could be expected to have a higher catch rate than
more casual anglers. By design, the creel card survey (2013) captured a broader range of
angler experience, though enthusiastic anglers did take an interest in and repeatedly
participated irthe 2013 survey. Nevertheless, the two surveys allow a comparison of
current and past fishing success and an additional tool to evaluate the quality of the
Potomac River Smallmouth Bass fishery.

Discussion
Information provided by fishermen is costesftive and an important part of managing
fisheries. Creel surveys provide insight into angler success, harvest attitudes, and the

effectiveness of regulations. This survey targeted anglers fishing for Smallmouth Bass
and like all surveys, had some inha@rbias. Although it was stressed to report all trips
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whether bass were caught or not, some anglers may not have reported trips when no fish
were caught. Additionally, more ardent, and possibly skilled, anglers returned multiple
cards potentially biasingpwards higher catch rates. However, these results could be
expected to be similar to the results of the previMdidsDNR 1986survey that

incorporated fishing diaries of avid river anglers.

The results of this survey demonstrate that the catch arasesdthic among bass anglers
has become so prevalent that fishing mortality is predominantly related to
hooking/handling mortality and estimated to be less than 5%. With very little
exploitation, the catch rate of quality size bass has significantlyasede Based on the
results of this survey and the current harvest attitudes of anglers, restrictive fishing
regulations would not be effective at improving the relative abundance, size distribution,
or fishing success for Smallmouth Bass in the PotomeerRi

Recommendations

1 Conduct angler catch rate survey of the lower, middle, and upper sections of the
Potomac River at least once during 5 yr grant to assess angling quality and
supplement existing population trend data.

Table 1. Summary of 2013 Pomac River Smallmouth Ba angler catch data,
by riversegment, obtained from postage-pegd creel cards. Cards were distributed to
anglers between March 1 and October 31. Catch rate is bass/hr.

Lower Middle Upper Total
total catch rate 3.0 3.8 3.0 3.3
mean total catch 3.0 4.3 3.0 3.5
O 12" catc 1.1 0.9 0.5 0.9
survey card N 86 82 44 212
% O 12" in 36 24 18 27
mean catch/outing 16.9 20.0 16.4 18.0
mean 012"/ 6.1 4.8 2.9 4.9
mean hrs per outing 5.6 5.2 5.5 5.4
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Table 2. Comparison of 2013 angler Smallmouth Basdch rate data with
historical (19797 1985) creel diary data from the nontidal Potomac RiM® ONR,

1986).Minimum size = 305 mm. * creel cards from individual trips. ** values are total

number/total hours, means are from individual trip data.

Year # creel| Total SMB |#SMB<305/# S MB Percent of

diaries | caught per | mm caught | mmcaught | SMB O

Hr per Hr per Hr mm in total

catch
1979 3 2.35 1.59 0.76 32
1980 5 3.27 2.96 0.31 10
1981 5 2.37 1.95 0.42 18
1982 4 2.43 1.97 0.47 19
1983 5 1.72 1.33 0.40 23
1984 4 1.81 1.30 0.52 28
1985 6 1.81 1.20 0.62 36
Median 2.35 1.59 0.47 23
Mean 2.25 1.76 0.50 24
95% CI (1.871 2.8) (127 2.3) (047 0.6 (1571 30)

2013 212* 3.3** 2.6 0.9 27
Mean 3.5 2.6 1.0 29
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Catch Rate Survey
pate:|//"" Totalhours ﬁshedtoday |

Location: Rt 340 to Monocacy Monocacyto Sea:leca

Fiog o S| Wang| Bk

Total number of smallmouth bass caught today:
Total number of smallmouth bass > 12” caughttoday: |
Total number of smallmouth bass > 12” kept today:

................

Figure 1. Postagepaid creel card distributed to dags during the 2013 catch rate
survey.
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State: Maryland Project No.: F-48-R-23
Study: |
Job No.: 3

Project Title: Survey and Management of Freshwater Fisheries Resources
Study Title: Management of Fisheries Information Resources

Job Title: Database Management

Intr oduction

I n order to ful fildl its responsibility to ma
resources, the Inland Fisheries Division is improving its data and information

management system. A number of goals were defined as necessary to ati@tee

system: improve the efficiency and accuracy of data entry, provide utility for summary

and reporting; provide methods of geographically projecting and querying data; and data
summaries.

Methods

Maryland Department of Natural Resources Inlarsthé&ries and the Information

Technology (IT) staff developed a data management system referred to as the Geographic
Inland Fisheries Survey (GIFS) system. This system was built on Microsoft Structured
(MS) Query Language (MS SQL) and provided for queryraadro functions through an
integrated MS Access module. A third module (MapObjects) was incorporated to

identify tabular data geographically.

The GIFS system was designed to incorporate nearly all standardized aquatic surveys
performed by the Inland Fisries staff. This included streams, inland and tidal rivers,
and freshwater impoundments. Finfish, invertebrate, water quality and physical habitat
fields were all includedn adlition, the GIFS system providedway to export a
Asnapshot 0 the SQLtShreer talam Acesodatabase for querying on local
PCOs.

Results/ Discussion

Work continued in 2013 on routine data entry/editing and improving the quality of
existing dataA summary of new records entered for 2013 included 112 Site table
records, 1,155 Pass records, 1,404 Invertebrate records, and 17,458 Individual Fish
records. Many of the records were collected in past years but entered in 2013. For
instance, 8,591 new Individual Fish records were from data collected irypars. Table
1 illustrates the progress made with data entry and validation of existing data.

-A31-



At a meeting in February 2013 between several persons involved with database work, a

new version of GIFS was planned. A progr amme
suggested theurrent GIFS was becoming outdated and improvements could be made by
switchingto a web browser type interface agraéatly improvinghe GIS corponent.

Another potential benefit would be to allow data collected in the field to be directly

recorded into GIB on a tablet or similar internet enabled device. The programmers

created a development version of the selsed GIFS and testing progressed through the

end of 2013. The new version will be ready in 2014 and will initially run in parallel with

the old ver®n.

Onefocus of workhas been to add location coordinates for each Site or a related Pass
where they were missing. Coordinates were addegpooximately\80 Sites during the
year. Estimated location points were placed on either Google Earth or USiGSaNa

Map and the resulting images sent to the field crews to be veiitiete remains about
991 Sites with no related coordinates

A major update to the Invertebrate Species lookup table was completed. The update

incorporated changes taxonomicclassification since the table was created as well as to

better align the invertebrate list in GIFS with Maryland Biological Stream Survey, a sister

agency. The update involved updating or adding many species to the table as well as their
tolerance values. Bhtable increased from 287 records to 591 records. A work order to

add a new field called the AFunctional Feedi

Staff attended a meeting of the Multistate Aquatic Resource Information System
(MARIS) in Washington, D.C. on Augui8 and 9, 2013. The twtday meeting had
discussions on both technical and policy issues. A deadline was determined for states to
contribute new data to MARIS by October 20A3et of queries were designadd

updatedo summarize data in GIFSr MARIS. A new snhapshot of the data (dated July

31, 2013) wasiploaded in October. The previous copy was dated February 2011. Data
within MARIS are available at the web sit&tp://www.marisdata.ory Data should be
updded annually

Working with the MARIS project brought attention to some data problems within GIFS
and also limited what was shared WilARIS. One of the most challenging problems

was that fish data are represented in two different tables, one for vnalifish and the

other for summary counts or observations of fish. In many instances the fish are in one
table but not the other and thus presents a problem for getting an accurate count of fish
from both sources. Another problem was that the methodolelgiwfas blank for many

of the Passes.hE protocofor MARIS was to include thérst pass onlyfrom multiple

pass electrofishing surveyEhe field necessary to determine multiple pass surveys was
Methodology and in many cases only the first pass oflapteupass survey had the
methodology selected, not the additional passes. Therefore it was not possible to separate
by Methodologyln other instances the summary catch datapecies other than the

target species were totaledthre first pasdutwere actually for all the passes at the
location Therefore analysis could be misleadingsome locations.
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A new query for the Tidal Bass project waisated to eliminate an error amalysis The
original queryoutput had all speciedthough the data hate appearance of being

filtered for Largemouth Bass. The error was difficult to detect since nearly all individual
fish were Largemouth Bass and only a handful of other spétiesnew querys able to
filter for Largemouth Bissand show all Sites sangal regardless of whether a
Largemouth was found. Another task for the Tidal Bass project was to eliminate all
tournament entries from GIFS. An independent web access database was created to
handle tournament information and therefore no longer neededstorbd in GIFS.
Approximately 885 Passes of Tidal Bass tournaments were deletedidislion

tournaments remain intact with 33 Passes.

GIFS database systesttempts to fill the needs of multiple survey types and users.
Updates and refinemenisacontinuous process. Bk ordergo addor remove fields,
improve labels, or append table data tieate been receivaecently should be
completeddfter the new GIFS$s in production.

-A33-



Table 1 MD DNR Geographicriland Fisheries Suey (GIFS) data entry
progress2013.

. dloa|lo |l |w o~ |lo|o|d|loa|m
Regions o |lo|9|oco|o |||l |lda|4d |4 |4
S ||| || |6 |6 |6 |o|lo|o|o
A || § | Q|8 |& || & Q| & | & &

Western Regioni D1

Lakes

Streams (Coldwater)

Rivers (Warmwater)

Invertebrates . L

Tournaments

Western Regioni D2

Lakes

Streams (Coldwater)

Rivers (Warmwater)

Invertebrates . T T

Tournaments

Central Region

Lakes

Streams (Coldwater)

Invertebrates //////%-- - - /////// ////////////

Tournaments

Southern Region

Lakes

Streams (Coldwater)

Tidal Rivers

Invertebrates

Tournaments

Eastern Region

Lakes

Streams (Clolwater) 3 %////%%////% %////%%////%

Tidal Rivers

Invertebrates

Tournaments

No Data Entered Partial Data with Validation Complete Data with Validation
Partial Data without %
Validation Complete Data without Validation No Data Collected /%

“Tidal Bass tournament data is no longer entered into GIFS. A new database was created that can be
accessed by tournament directors over the internet.

-A34-



State: Maryland Project Number: F-48-R-23
Project Title: Survey and Management of Freshwater Fisheries Resources
Supplemental Information

The following information covers work not chargedto any federal aid project, but
describes outcomes resulting from data and research collected in this and other
projects.

Introduction

Each year the Maryland Inland Fisheries Service uses information gathered on fish
populations and related resources across the State to develop management strategies to
insure the perpetuation of fish species, and to provide maximum figppagtunities and
guality of the experience. The development of regulations helps meet these strategies by
guiding anglers to help maintain the fishery.

Methods

In the winter of 2013, the Inland Fisheries submitted regulation changes that were needed
to meet the management needs of freshwater fish species. Staff considered species and
waterway characteristics, current population data and fishing pressure information to
develop regulations for a given body of water or for statewide application. otéetigl
regulation was posted on the Fisheries website for review and comment by the public.
Potentially affected individuals (PAIls) were notified of the posting. Comments were
accepted until the end of May. In June staff compiled the formal regulatoins

forwarded them to the Maryland Register for additional comments from the public. A
final request for comments was sent to the PAIs in August. After receiving all comments
and following a public hearing in October, staff completed final regulatiots a

submitted to Maryland Register, for regulations to take effect by January 1 2013.

Results and Discussion
The following regulations were enacted for 2013:

1 Changehe uppeboundary othe PutandTake/DelayedHarvestarea on Owens
Creek from Raven Ré&do Buck Lantz Rd.The regulation was proposed because
the name of the boundary road was easily confused with another location.

Recommendations
Fisheries will continue to use survey data to continually update and modify regulations to

preserve and prett fish populations and their associated habitat, while striving to meet
the needs of the angling public.
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State: Maryland Project Number: F-48-R-23
Study No.: Il
Job No.: 1

Project Title: Survey and Management of Freshwater Fisheries Resources
Study Title: Management of Maryland's Freshwater Impoundments

Job Title: Suney and Inventory

Introduction

Maryl andds public i mpoundments, whinch exceed
surface area, provide a wide diversity of recreational fishing opportunities. Most of the

bodies of water larger than 4 hectares also atfegdption of boating to supplement

shoreline fishing. The physical diversity of habitats and fish species variety, combined

with wide distribution and easy access make these impoundments valuable resources

promoting healthy and enjoyable outdoor recoeafor citizens in Maryland and

neighboring states. Surveys of fish habitat and inventory of fish populations guarantee

the continued maintenance, protection and enhancem8tdatefishery resources

Objectives

The objective of this job is to obtaind®ine physical, chemical, and fish species

information to describe a new or existing impoundment with limited or no survey history.
This includes: identifying and describing new fisheries resources and management
opportunities; monitoring and evaluatirgetimpact of increasing white perch

populations in reservoirs; and documenting and evaluating the effects of changing aquatic
habitat, fishing pressure, and management programs.

Results/Discussion

The wide diversity of lake size and morphology acrosggganical regions required the
development and adaptation of several different strategies for electrofishing surveys.
Reservoir drawdown and periodicseasonal aquatic vegetation impactedaesented
recurring sampling challenges. In small impoundmérgsentire accessible shoreline is
sampled smaller impoundments having heavy infestations of vegetamaliorlack

adequate depth present sampling limitations. The combination of shoreline seining and
fall electrofishing surveys has been effective isutaenting natural reproduction of
sportfish and newly introduced fish species. Each kind of assessment has been accurate
enough to monitor and track largeale trends and the general health of these
populations. The large impoundment survey methodolagyitproved data reliability

by establishing samiplg protocol that has provided coverage across all habitat types and
has lowered the chance of bias in site selection. The precision of length category (PSD)
and condition indices has been found to be aaleegior describing targeted fish

populations in impoundments

Therewerend | ni t i al Suro eyt mdhided nvemd watyed in 201
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State: Maryland Project Number: F-48-R-23
Study No.: |l
Job No.:2

Project Title: Survey and Management ofdshwater Fisheries Resources
Study Title: Management of Maryland's Freshwater Impoundments
Job Title: Monitor Trends in Fish Populations

Objectives

The objective of this job is taotain fish population information on previously surveyed
impoundment$o monitor for changes that may require immediate or future corrective
fish management actipand ollect aquatic habitat information for evaluation relative to
changes in fish populations.

Methods

Procedures followed are cited in eactpoundmentepat if different from those
described in this Methods section. Monitoring studies were conductedemCreek
Lake,J o h n s o n bosh RRverRedervoir Savage RiveReservoir Smithville Lake,
Triadelphia ReservomndUrieville Lake.

A. Impoundment Metlus

The wide range of target species and impoundment morphology across Maryland

required a variety of gears and methods to achieve project goals. In addition, new

electrofishing methods, introduced in 2002, were employed and evaloaeohé but

not all mpoundments. Within Study; these new methods e r ef erred to as Ol
Site EI eallatheréai es hri enfgedbr red t o as O6Single Sampl
Individual reports cite which of these methods were used and describe vaation

additional potocols in detail.

B. General Electrofishing Procedures

Field Procedures
These procedures were common to both electrofishing methods described below.
Sampling was conducted with -1& 18foot SmithRoot electrofishing boats equipped
with 5.0 kilowatt kw) gasoline generators. Crews consisted of one driver and two netters.
Target species were netted and held in awed until a site was completed or the kve
well reached capacity. Fish were measured for total length (TL) by pressing the mouth
shut aginst the end of the measuring board or cradle and depressing the tail to determine
the greatest possible length. Weights were measurgepatedin grams. Fish cales
were collectedor aging from the left sidafter thetip of thepectoral fin and Hew the
lateral line.
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Analytical Procedures
Catch ratdcatch per unit effort or CPUE3tandardized to fish per hour (CRJ)Eand
was calculated as an index of relative abundance. GRAHS further calculated for
various length categories as proposgdlabehouse (1984)Proportional and relative
stock densities (PSD and RSD), the percentages of fish sampled within each of these
length categoriesvere used to describe population size structure in terms of species
balance and angling quality.

Relatve weights (Wr) were estimated for various species and size groups. Relative
weight was developed by Wege and Anderson (1978) as a method to determine fish
condition. This index of relative weight is:

Wr =W/Ws X 100

Where:
Wr = Relative weight of éish
W = Actual weight of a fish
Ws = Standard weight for a fish of same length (from table)

C. Random Site Electrofishing

Field Procedures
The shoreline was divided into 4@@eter sites. This was done with maps or with Global
Positioning System (GB$inits prior to the start of sampling. When an impoundment
was too large to sample every site, a-sabof sites was randomly chosen. Unless
otherwise noted, site selections were based upon the systematic method of allocation
(Nielsen and Johnson, 1983nedecor and Cochran, 1968; Miranda etl8196). The
sample size was tirminedand then sites were numbered to provide consecutively
numbered groups equal to the desired number of samples. A random choice was made
from the range of consecutive numband that site was sampled. Electrofishing started
at the first station coordinate reached and continued for 600 seconds. Actual start/stop
waypoints were entered and uploaded to a PC to accurately determine linear sample
distance. All size groups tdrgemouth bassnd other game species of moderate or low
density were targeted for collection during the-8@8ond samples (see reports for target
species list).

A subset of these stations was randomly chosen for full species community sampling.
All species and sizes were collected during the first 100 seconds of electrofishing at these
stations.

Analytical Procedures
Relative abundance indices were estimated as the mean ofC&toéss all sites. Both
arithmetic and geometric mean estimates weadanGeometric means were based on the
natural log of CPUE +1. Loegansformation served to stabilize the variance and provide
more precise indices.
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D. Composite Site Electrofishing

Field Procedures
Sampling was conducted around the perimeter ofatkes but did not include the entire
shoreline. Instead it focused on areas of habitat suitable for black bass. When the live
well was full, samplingtoppedindividual fish data were recorded and the fish were
released. Sampling then resumed until #kelhad been circumnavigated or the sample
size was determined to be sufficient. In small impoundments a high percentage of the
shorelinewas actually sampled but on larger bodies as little as 5%hanagbecn
sampled. The location of samples, althoughspecifically predetermined, generally

remained constant unless changes in habitat or water levels required a change in location.

This most closely resembled a fixed site strategy.

Analytical Procedures
Analyses were as desccibefli shdegdé o&radpm
parameters were estimated from the pooled samples. This did not allow for the
calculation of variance, confidence intervaigests for significant differences.

Seining
Shoreline sites were sampled for yotofgyear (YOY) back bass species using a 9.1 m
x 1.2 m, 3.2 mm mesh beach seine. Site locations were generally fixed but varied with
changes in shoreline, bottom habitats or from water level variation. Initial selections were
made to facilitate gear effectiveness andample representative habitat.s#ining
index was used to quantify YOY abundance based on the number of YOY collected from
30.5m of shoreline (three hauls):

Number of
YOY per 30.5m
of shoreline

0-.50 Poor
0.51-2.50 Fair
2.51-550 Good

5.51 +| Excellent

Seining
Index
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Deep Creek Lake
Introduction

Deep Creek Lake (DCL), I ocated in Garrett Co
impoundment with a surface area of 1579 hectare, an average depth of 9 m, a maximum
depth of 22.8 m, and a suré@elevation of 445 m at full pool. The MD DNR Resource
Assessment Service (MD DNRAS 2010) reports that DCL exhibits patterns of a typical
deep, temperate zone reservoir with two mixed seasons and two stratified seasons, pH
levels > 6.5 and < 7.3, and ldwrbidity levels (< 100 NTU) which do not exceed

Maryland Department of the Environment water quality criteria for its Uge IlI

designated use. The lake stratifies in the summer when dissolved oxygen concentrations
approach zero ppm at depth > 10 m; hesvea zone of cold and oxygenated water
sufficient to support twstory fishery management exists in all seasons. DCL supports at
leastnineteerfish species providing coldwater, coolwater, and warmwater fisheries (MD
DNR 2011). Largemouth Bagddlicropterus salmoidesSmallmouth Bas#icropterus

dolomiey and WalleyeSander vitreusire the most popular spfst. Annualstocking of

adult Brown TroutSalmo truttaand Rainbow TrouDncorhynchusnykissprovide put

and take trout fishing opportunity. Warmwagamefish and panfishxeept Walleye and
Yellow PerchPerca flavescens ar e managed under Maryl and6s
(MD DNR 2013). Walleye and Yellow Perch are managed in DCL by special regulations.
Walleye regulations include a closed season ftdvarch through 15 April, a five fish

daily creel limit, and a 381 mm minimum size limit the remainder of the year. Yellow
Perch regulations include a fiéh daily creel limit, 20 fish possession limito closed

season, and no minimum size restrictioroul fishing is managed under Put and Take
regulations as described in the 3Maryland Fishing Guide (MD DNR 2@L

Objective

The purpose of this study was to:
1 Determine fish species composition, proportional stock density (PSD), relative
stock densgy (RSD), relative weight (Wr), length frequency distribution, and
relative abundance of important gamefish and panfish species.
1 Determine black bass, Walleye, and Yellow Perch reproductive success.

Methods

Fish community survey

A Smith-Root SR16H, 5.0 kw, pulsed DC electrofishing boat was used to sample twenty
established sites after dark 5and 6 Jun2013 for fish species composition and relative
abundance. Each station was sampled for 600 seconds of electrofishing effort. Fish were
identifiedto species, measured for total length (TL) in mm, and weighed to the nearest
gram. Relative abundance of fish species was recorded as catch per unit of electrofishing
effort (CPUE). Observed abundance estimates were derived from sample size and fish
wererated as abundant (>100 individuals), comme@ @6 individuals), or scarce (< 5
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individuals). Proportional stock density (PSD) and relative stock density (RSD) were
calculated using methods described by Anderson (1980). Confidence intervals for
proportianal stock density and relative stock density were calculated using the formula
described by Gustafson (1988). Relative weight (Wr), a measure of fish condition, was
calculated using methods described by Anderson (1286)iths for age determination
wereobtained from Largemouth Bass and Walleye that were sacrificed for virology
testing.

Walleye surveys

A Smith-Root SR16H, 5.0 kw, pulsed DC electrofishing boat was usedamgle for
Walleye after dark on 1Bpril 2013 along the dam breast and the D&rpek State Park
shoreline. Additional adult Walleye data were obtained at an open tournament B6ld on
April 2013. Walleye captured in open tournaments were held in a modifieg&h
stock tank during tournament weighs. The holding tank was sujgd with oxygen at
20 psi and water was-@rculated at a rate of 18 gallons per minute using a gasoline
powered water pump. Neandized salt was added to aid in restoring ionic balance in
stressed fish. Walleye were held up to two hours and releasethtiaElCL at the
weighin site. Nighttime electrofishing was conducted 2h Octobe2013 to measure
Walleye youngof-year (YOY) abundance. Relative abundance of adult and YOY
Walleye was recorded as catch per unit of electrofishing effort (GfUE

Juvanile fish survey

A 15-meter sein@et was used to collect YOY black bass and Yellow Perch at twenty
established stations @9 and 30 Jul013. Abundance indices were reported as the
number of YOY per 30.5 m of shoreline. A qualitative value for black beas assigned
based on the shorelirseining index described by MD DNR (2000). Associated fish
species collected in the seine hauls were also recorded.

Results

Fish community

The list of common names, scientific names, observed abundance estimapemladd
CPUE abundance asixteen fish species collected in DCL during 3@ contained in

Table 1. Theigteen species represang six familiesare indicative of a coldwater,
coolwater, warmwater fishery. The panfish species, Bluegill, Pumpkinseedgdod

Perch were regarded as common to abundant. Smallmouth Bass and Walleye were the
most abundant gamefish species. Fish species composition in DCL was largely
unchanged from that observed during the lastywar study period (MD DNR 2QL

Walleye

Summaries of electrofished and tournameaptured Walleye population data for 201

are contained in Table 2. The Psgalue for electrofished Walleye was greater than the
suggested range of 30 to 60% (Anderson and Weithman 1978). The Wr of the combined
walleye population was less than the suggested range for good condition of 95 to 100%
(Wege and Anderson 1978). Walleye length fregyatistribution (Figure 1) showed
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diverse size classes from YOY to tropéige fish 647 mm) andh large proportion of the
population within the 376 mm to 428m size class. The CPfvalue showed Walleye
were thesecondnost abundargamdish species in the 2@lsampleBased on th&¥ OY
CPUEyVvalue, astrong2013 yearclasswas producedTable 2) Walleye reached legal
size(381 mm) by Age 3+, however otolith sample size was low (Table 3). Walleye tested
negative for viral hemorrhagic septicemia (VHS) in 2013.

Yellow Perch

Yellow Perch were the most abundant fish species collected in DCL in 2013 (Table 1).
Summarie®f Yellow Perch population data acentained in Tabld. The PSQyvalue

for Yellow Perch was greater than the range of 30 to 50% suggested by Anderson and
Weithman (1978). The RSPvalue shows a high percentage of the population is of
preferred (250 mm) size @arger. Yellow Perch Wrs were less than the 95 to 100%
expected range for good condition (Wege and Anderson 1978), although the fish did not
appear to be in poor condition. The length frequency distribution (Figure 2) shows a
population characterized bydaverse size structurigom YOY size tomemorablesize

(350 mm) Seining surveys for YOY Yellow Perch (Talflgshowed similar abundance
level in DCL since the first survey was conducted in 2007.

Smallmouth Bass

Summaries oSmallmouth Baspopulationdataare contained in Table The PSDg

value for Smallmouth Bass was withilme expected range of 30 to 60% for a balanced
population, while the RSfgwasbelow the suggestadngeof 107 25% (Anderson and
Weithman 1978). The VEBifor Smallmouth Basi all size categories weteelow the 95

to 100% expected range for good condition (Wege and Anderson 1978). Smallmouth
Bassshow a diverséength frequeng distribution from YOY sized fish to fish > 400 mm
(Figure 3. Repraluct i ve succesorwas.nc 2slidder ed fpo

Largemouth Bass

Summaries of Largemouth Bass population datacontained in Tabl& The PSand
RSDsgvalues were greater than the optimal range of 40 to 60% for a balanced population
The Wis in all size categories were withingighty lessthan the 95 to 108 range

suggested by Wege and Anderson (19T8&g length frequency distribution (Figure 4)
shows a diverse size structure with an abundance of fish in the 326 to 350 mm size.
Reproductive sucgesdo .walsBasgreamhdegdedizee(805 fi

mm) by Age 3+ (Table 7). Largemouth Bass tested negative for viral hemorrhagic
septicemia (VHS) and Largemouth Bass Virus (LMBV) in 2013.

Bluegill

Bluegill population datare contained in Tabl The PSks and RSD, values wee
greater than the suggested ranges described by Anderson and Weithman (1978)
indicating a population comprised of an abundance of quality and preferred size fish.
Length frequency distribution (Figure 5) further siscavdiverse sizstructure from YOY
to memorable size (Bnm) fish in the ppulation. The Wrs of Bluegill in all size
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categories were/ithin the expected 95 to 100% range for a balanced populatyf
Bluegills were abundant in the seining surveys in 2013.

Pumpkinseed

Pumpkinseed populatiodata are contained in Table 9. The PSihd RSDovalues

were greater than the suggested ranges described by Anderson and Weithman (1978).
Length frequency distribution (Figure 6) and high PSD and RSD values indicate a
population with a large portion éiEh > 200 mm. The Wrs for all size categories were
within the expected range of 95 to 100% as described by Wege and Anderson (1978).

Chain Pickerel

ChainPickerel population dat@re contained in TablE0. The PSRs and RS[; values
are indicative of dalanced population. Lengtrequency distributioshows a diverse
age and sizpopulationstructurewith trophysized fish > 500 mm (Figure.7)

Trout Species

A combined total o#,800 Brown Trout, RainbowTrout, and Golden ibut were stocked
in DCL in 2013. However,only oneRainbow Troutvascollected during electrofishing
sampling efforts primarily due to their pelagic, deeper water habitat preferences.

Discussion

Deep Creek Lake supports a popular Walleye fishery. Regulation modifications first
implemented in 1993 (increased the minimum size limit from 355 mm to 381 mm) and
1995 (established a closed season from March 1 through April 15) have resulted in
improved age and size struagras well as improved annual reproductiidre ratural
reprodudion levelin 2013 wasthe highest level recorded since 200He electrofishing
and tournament capture samples both indicate that the majority otlegalValleye are
between 81 and425mm TL, with occasional opportunities to catch trophy size fish.
Walleye tested negative for VHS in 2013.

The Yellow Perch population in DCL is well balanced with steek30 mm), quality
200 mm), preferred250 mm), and memorable 800 mm) sized fish represented in the
population. Reproductive success in 20described as the YOY seining index was
similar to the mean value for years Z@rough 202, indicating consistent annual
reproduction rates. A 10 fish daityeel limitand 20 fish possession linwias

implemented for DCL effective 1 Januaryl20 The rgulation chang&as based on
electrofishing sampling and creel casglata gathered from angler interviews. It is
expected tonaintain and enhance the Yellow Perch population in DCL.

Smallmouth Bass are one of the most sought after gamefish species.isD&llmouth

Bass continue to maintain sustainable batand recruitment levelsto older year
classes as evidenced by the diverse age and size stiolesersed in the electrofishing
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data. Smallmouth Bass was the third most abundant gamefish innC20i18, however
reproductive success was considered Apoor o.

Largemouth Bass abundaain the 203 electrofishing sampléN = 40) increased from
2012(N =12) In July 2010, the Maryland Dapment of the Environmetetermined

that abnormal high watéemperatures aided the bacterid@romonas hydrophiland a
protozoan gill parasite to cauadarge fish kill in DCL. MosDCL fish species were
affectedand an estimatl 10,000 fish died. The observed lowbundance of

Largemouth Bass in 2@1Isuggestethat the 2010 fish kilinay havenad an advees

effect on the population size. In response, a corrective stocking of 10,000 Largemouth
Bass fingerlings (sourdeManning Hatchery) was conducted in 2012. The combination

of stocking effort and two observedyar s of fAgoodod reproduction a
improve Largemouth Bass abundance in DCL. Largemouth Bass tested negative for both
VHS and LMBV in 2013.

Bluegillsand Pumpkinseadire common to abundant in DCL and the populations are
characterized by havirgdequate quality size fish to provide angler interest. Chain
Pickerel are very abundant; however angler interest in this species is relatively low in
DCL. Golden Shiners were found to be the most abundant forage fish species in DCL.
CommonCarp are also amdant and attaivery large sizes iDCL and there is growing
angler interest in this species. Browrout, RainbowTrout, and Golden Trout are

stocked annually in DCLTrout are adequately supported by well oxygenated coldwater
in the hypolimnion duringummerwhich allows for yearround survivakindangling
opportunities in all seasons.

Management recommendations

All project work objectives were accomplished during this study period; however further
monitoring studies will be required to further asswsd monitothe development of fish
populations in DCL. Recommended studies forfdtlude:

1 Conduct a comprehensifish population survey to monitor the staif resident
game and nogamdish species including relative abundance, age and size
strucures, and reproductive indices.

1 Obtain tournament capture data on Largemouth Bass, Smallmouth Bass, and
Walleye.

1 Continue annual adult Browrroutand Rainbow Trout stocking, and consider
increasing annual allocation if State trout production increases.
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Table 1. A list of common names, scientific names, observed abundance estimate
and relative abundance of sixteen fish species collected in Deep Creek Lake, 2013

(Robinset al1991).

Common name

Scientific name

Observed abundance
Estimate or Pooled

CPUEgo
Common Carp Cyprinus carpio Common
Golden Shiner Notemigonus crysoleucas 62
Yellow Bullhead Ameiurus natalis <1
Brown Bullhead Ameiurus nebulosus <1
Chain Pickerel Esox niger 18
Rainbow Trout Oncorhynchus mykiss <1

Brown Trout

Salmo trutta

Stocked, not collected

Rock Bass Ambloplites rupestris 20
Pumpkinseed Lepomis gibbosus 18
Bluegill Lepomis macrochirus 56
Smallmouth Bass Micropterus dolomieu 57
Largemouth Bass Micropterus salmoides 12
Black Crappie Pomoxis nigromaculatus <1
Johnny Darter Etheostoma nigrum Common*
Yellow Perch Perca flavescens 88
Walleye Sander vitreus 51

Total species = 16

* collected in seine hauls only
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Table 2. Summary of Walleye population indices in Deep Creek Lake, 2013.

Pooled springand fall electrofishing and tournamentcapture data

Indices Overall Stockys Qualityss | Preferreds;
Wr (%) 80 80 78 72
N 337 51 230 2
Pooled spring and summer electrofishing data
PSDss (%) with 95% Cl RSDs; with 95 % CI (%) N
66+ 8 0.6+5 151
Individual data sets
Sample Mean TL mm Mean W g CPUEgo N
(range) (range)
Spring 397 (275534) | 525 (1661188) 192 144
Nighttime
Summer 353 (190500) | 420 (561068) 2.4 8
Nighttime
Fall YOY 153 (135180) 27 (1842) 168 84
Spring 433 (384547) | 683(436-:1298) | 4 fish per boat 132
Tournament
Table 3.Walleye age by otolith method, Deep Creek Lake, 2013.
Age Mean TL (mm) Mean W (g) N
(range) (range)

2+ 354 (345370) 352 (334386) 5

3+ 395 516 1

4+ 393 544 1

5+ 443 (425460) 741 (622860) 2

6+ 443 (430455) 748 (700796) 2

7+ 463 (430496) 858 (6681048) 2
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Table 4. Summary of Yellow Perch population indices in Deep Creek Lake,

2013.

Indices Value N
Wr, overall (%) 89 141
Wr, stock (%) 92 55
Wr, quality (%) 92 35
Wr, preferred (%) 85 31
Wr, memorable (%) 81 19
PSDy (%) 58+9 147
RSDys (%) 34+9 147
Mean TL (mm) (range) 221 (92350) 151
Mean W (g) (range) 176 (22564) 141
CPUE 88 294
Seining index 20/30.5m 368

Table 5. Summary of Smallmouth Bass population indices in DeeplClake,

2013.

Indices Value N
Wr, overall (%) 88 188
Wr, stock (%) 91 110
Wr, quality (%) 83 57
Wr, preferred (%) 81 11
PSDys (%) 38+8 178
RSDss5 (%) 6.2+4 178
Mean TL (mm) of fish> 336 (305412) 53
305 mm (range)

Mean W (g) of fish> 305 453 (294898) 53
mm (range)

CPUEy 57 189
Seining index 0.4/30.5m 8
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Table 6. Summary of Largemouth Bass population indices in Deep Creek Lake,

2013.

Indices Value N
Wr, overall (%) 93 40
Wr, stock (%) 98 10
Wr, quality (%) 89 19
Wr, preferred %) 93 10
Wr, memorable (%) 92 1
PSDyo 75+ 16 40
RSDss 28+ 17 40
Mean TL (mm) of fist»> 305 375 (3106560) 29
mm (range)

Mean W (g) of fisi> 305 mm 782 (3662608) 29
(range)

CPUE 12 40
YOY index 3.1/30.5m 56

Table 7.Largemouth Bass age lbyolith method, Deep Creek Lake, 2013.

Age Mean TL (mm) Mean W (g) (range) N
(range)

2+ 250 198 1

3+ 354 (330372) 627 (484738) 8

4+ 370 (355385) 724 (678774) 3

5+ 395 802 1

Table 8. Summary of Bluegill population indices in Deep Creek LakH,3.

Indices Value N

Wr, overall (%) 99 187
Wr, stock (%) 99 30
Wr, quality (%) 98 117
Wr, preferred (%) 101 34
Wr, memorable (%) 100 6

PSDs 84+6 187
RSDy 21+7 187
Mean TL (mm) (range) 175 (113255) 187
Mean W (g) (range) 132 (24424) 187
CPUE 56 187
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Table 9. Summary of Pumpkinseed population indices in Deep Creek Lake
2013.

Indices Value N
Wr, overall (%) 109 59
Wr, stock (%) 107 11
Wr, quality (%) 110 33
Wr, preferred (%) 109 15
PSD15 82+12 60
RSDr0 27+ 13 60
Mean TL (nm) (range) 177 (1106225) 60
Mean W (g) (range) 144 (30306) 59
CPUEs0 18 60

Table 10. Summary of Chain Pickerel population indices in Deep Creek Lake,
2013.

Indices Value N
PSDss 55+ 16 49
RSDs; 12+ 11 49
Mean TL (mm) (range) 394 (230640) 50
Mean W (g) (range) 372 (621598) 50
CPUEy 18 60
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Figure 1. Length frequency distribution of Walleye collected by electrofishing
(N=236)and tournament (N=132) in Deep Creek Lake, 2013.
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Figure 2. Length frequency distribution of Yellow Pércollected by
electrofishing (N=151) in Deep Creek Lake, 2013.
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Johnsons Pond
(Wicomico County)

Introduction

Johnsons Ponalt 43.7 hectaresisonetoth e | ar gest 1 mpoundment s
shore. Maximum depth of the pond is approximately three meters. Johnsons Pond is fed

by multiple tributaries; the two principle

These forks fopoml a wbweh Bmhobdies the ba
fork is relatively shallow and featureless with the exception of rooted aquatic vegetation
and a small amount of submerged timber. The north fork has better depth and quality
habitat including treestiamps, docks and rooted aquatic vegetation. The eastern

shoreline of the main pool has steep banks with many trees in the water however; most of
the habitat in the lower third of the pond exists on the western shoreline and consists of
trees, brush and libs. There are numerous private docks located throughout the pond

that provide excellent fish habitat.

Historically Johnsons Pond has been one of the most productive Largemouth Bass
fisheries on the Eastern Shore. It was characterized by high catclresatiéisg from
dependabl e annual recruitment. Johnsons
Regul ationso since 1990. The regul ation
preventing harvest of fish within a protected18.inch slot. One bass per &rgjarger

than 15 inches can be harvested per day.

Objective

The purpose of this study was to:
1 Determine fish species composition, proportional stock density)R&lRative
weight (Wr), length frequency distribution, and relative abundance of taxgor
gamefish and panfish species.

Methods

Assessments of the fisheries resources within Johnsons Pond were conducted on October
8, 2013 usin@n 18 foot SmitkRoot 5kw electrofishing boaFive 600 second samples

were conducted that encompassed a n@gadion of the lower lakperimeter More

detailed descriptions of methods can be found under the Study II, Job 2 Methods section
of this report. Upper areas of the lake cannot be sampled with traditional gear due to the
shallow depth, abundance of woadisbris and rooted vegetation. All Largemouth Bass

were collected, measured to total length (mm TL), and weighed (g). Mean lengths and
weights were calculated using only adult fish >150 mm (Reynolds and Babb 1978).

All Bluegill Sunfish encountered durirtge first 100 seconds of each sample were

collected and measured for total length (mm TL). Any Chain Pickerel and Black Crappie
encountered were also collected and measured. Population specific data were recorded
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for analysis of bass and bluegill stocksdascribed in the Study Il, Job 2 Methods

section referenced above. Population or community parameters that were addressed
included: total length (mm TL), weight (g), growth, relative abundance and size and age
structure. Condition of the stock was deterea by examining relative weight (Wr)

(Wege and Anderson 1978). Stock structure was addressed by computing the index of
proportional stock density (PSD) and relative stock density (RSD) (Weithman et al.
1979). Relative abundance was determined by calogl#tie catch per unit of effort

statistic (CPUE) and reported as fish per hour.

Results

Largemouth Bass data collected during the 2013 survey were quite different from the
2010 survey in both abundance and size structure (Figure 1). CPUE for stdokssize
(>200mm) dropped significantly from 118+46 in 2010 to 4746 in 2013. Largemouth Bass
PSD was 69%=+18 and was above the recommended range&6%€(Reynolds and

Babb 1978). This was likely attributed to poor reproduction in recent years. The data
suggesthat reproduction was again poor in 2013, as yeafagear (YOY) bass

comprised only 7% of the total catch (N=3). Mean relative weights for some 25mm
length intervals were below the optimal rangel@®% (Figure 2) (Wege and Anderson
1978).

The desirale range of PSD for prey is 20 to 50% where the management objective is

good bass fishing from waters comprised mainly of Largemouth Bass and Bluegill

Sunfish (Weithman et al. 1979). Bluegill Sunfish PSD was 15%=10 in 2013. This was

below the recommendedmge but higher than survey results observed in 2007 or 2010.

No bluegills of fApreferredo Il ength (> 200

Chain Pickerel and Black Crappie were not frequently encountered in the 2013 survey.
Some Chain Pickerel wereitgilarge and ranged in size from 2330mm. Relative
abundance estimates for all fish species encountered appear in Table 1.

Discussion

Overall, the Largemouth Bass population appears to have shifted from one dominated by
smaller, younger individuals e dominated by older, larger individuals. Poor
reproduction observed in 2013 is not expected to change this trend. Although there
appears to be suitable forage within the pond, low relative weights of bass are concerning
since Golden Shiners and Gizz&tdad should compensate for any prey deficiencies in

the bluegill population.

Recommendations

Given the poor reproduction of Largemouth Bass in 2013 staff will plan to stock bass into

Johnsons Pond in 2014. Bluegill Sunfish will also be stocked if aadb | e . Mar yl and

ATrophy Bass Regul ationso are designed to
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bass cause density dependant problems within the population. If Johnsons Pond can no
longer support consistent reproduction, perhaps a regulation chande sé
considered.

Table 1. Common and scientific names, abseoved abundance estimates for
fish species sampled frodmhnsons Pond, Fall 2013

Common Name Scientific Name General Occurrence
LargemouthBass Micropterus salmoides Common
Bluegll Sunfish Lepomis macrochirus Common
Gizzard Shad Dorosoma cepedianum Abundant
CreekChubsucker Erimyzon oblongus Common
Brown Bullhead Ameiurus nebulosus Rare
Golden Shiner Notemigonus crysoleuca| Common
White Perch Morone americana Common
Yellow Perch Perca flavescens Rare
Common Carp Cyprinus carpio Common
RedeaiSunfish Lepomis microlophus Rare
Black Crappie Pomoxis nigromaculatus Common
ChainPickerel Esox niger Common
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Loch Raven Reservoir
(Baltimore County)

Introduction

Loch Raven Reservoir, a 971 hectare (2400 acre) impoundment, is located in the

Piedmont region of central Maryland. The reservoir is owned and maintained by the City

of Baltimore Depament of Public Wiks. A variety of spofish species provide fishing
opportunities. Fishing is permitted from the shorelinefanthoats that possess a

seasonal Baltimore City Reservoir boat permit. Boat propulsion is limited to rowing,

paddling, or baery powered motors. The reservoir has one boat ramp/rental facility

operated by Baltimore County Recreation Dépantlocated on Dulaney Valley Road.
Additional watershed usage regulations may be found in an annual publication by the

City of BaltimoreD@ ar t ment of Public Works entitl ed
Fishing: Reservoirs.o

Objectives

The black bass population is the primary focus of sampling efforts and management.
Electrofishing surveys are conducted to assess the population strudilaekdbass and
other gamefish. The objective of this survey was to obtain fish population information on
a previously surveyed impoundment to monitor for changes that may require immediate
or future corrective fish management action.

Methods

A 5.5 m (8 ft) SmithRoot electrofishing boat equipped with a 5 kW electrical generator
was used for the electrofishing sampling. The electrical output was generally set between
8 and 12 amps, with a frequency of 60 pulses /second direct current. Electrofishing
Cach-perunit-effort (CPUEﬁO) rates were based upon actual shocking time. Survey

sampling and data analysis methods follow those described in the Study Il Job 3 Methods
section under Composite Site Electrofishing.

Results

The fall electrofishing survewas conducted over three night$, 16 and 17 October

2013 The shoreline was divided into 153 potential electrofishing stations (400m). Fifteen
electrdishing stations (comprising %0 of all potential statios) were completed totaling
152minutes. Thre®00 second fish community samples were takehinvthe fifteen

samples. The Largemouth and Smallmougis8Bpopulatiosiwere the focus of the

survey. The wter temperature during the 204a8mplewas between 15.8 and 19.3° C

(60.57 67.75 F) which was barg outside the recommended range o228 C (Betross

and Willis, 1988).
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The Largemouth Bss length frequency histogram (Figure 1) shows a population with a
strong yeaclass corresponding with agefa@llowed by a large proportion of the
population inthe 300 to 80 mm range. The Proportional Stock Density (PSD) value of
86 (95% C.1.63-109 (Table 1)well exceeds the recommended range e6@0dor bass in
abalanced population (Reynolds and Babb, 19¥Bg Relative Stock Density (RSD)
value of 61 (9% C.I. 3983) well exceeded the suggested2Bdpercent rang®r bass in

a balanced population (Anderson, 198R¢lative weights for LargemouthaBs weren

and abovehe optimal ange (95100) for bass (Figure)3Wege and Anderson, 1978).
Population inlices forLargemouth Basappear in Table 1.

Only four Smallmouth Bass were collected during the study. This sample size is too
small to draw any valid conclusions. In the history of Loch Raven Reservoir, Smallmouth
Bass numbers have never been as highaagemouth Bass numbers. The habitat is much
better suited for a recreational Largemouth Bass fishery.

TheChain Pickerelengh frequency histogram (Figurg 8hows a population with a
strong year class corresponding with age lisfallowed by a lage propotion of the
population in the 328 475 mm range. The Proportional Stock Density (PED)Chain
Pickerel was74 (95% C.1.58-90) (Table 2. Population indices fo€hain Pickereappear
in Table 2.

The Buegill PSD of35 (3139) (95% C.l.)is within the range of 20 to 30

recommended for a prey species (Weithman et al., 19A8)2013 Bluegill PSD shows

a significant increase over the Bluegill PSD observed in the 2008 survey. The 2008
survey showed a PSD 22 (1628) (95% C.I.) (MD DNR, 2008)The relative abundance

of other pecies is described in Table¥he Gizzard Shad CPUE was based on three 600
second electrofishing runs where every Gizzard Shad was coll@éte@izzard Shad
CPUE for 2013 was 60; this value is significantly less thenCPUE of 84 that was
observed in the 2008 survey (MD DNR, 20(8gdear Sunfish had a PSD of 58-(#Hl)

(95% C.1.) in Loch Raven Reservoir in 2013. White Perch, Yellow Perch, Black Crappie,
and White Cappie are other recreationalmportant panfish il.och RaverReservoir.
Qualitative panfish data (Table 4) was calculated based on the 15 electrofishing runs

Discussion

Largemouth Bss are gificantly more abundant than SmallmouthsB in Loch Rven
Reservoir; the Largemouth Bass total CPUE i$ii3&s as large as therallmouthBass
total CPUEof 1.58 The PSD ofLargemouth Basss higher than the recommended-@0
range (Reynolds and Babb, 1978he Largemouth Bass relative stock density (RSD)
value of 61 (95% C.I. 383) indicates an excellenfishery for large bass in Loch Raven
Reservoir. The length frequency histagn for Largemouth &8ss (Figure 1) displays
diverse year classes and goedruitment of YOYfish for 2013

Relative weightdor Largemouth Bass (Figure 3) are higher than tiobsained from
Prettyboy Reservoir in 2011 and very similar to those obtained from Liberty Reservoir in
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2012 (MD DNR, 20112012. Mean CPUE values faubstock and quality size

Largemouth Bss in Loch Raven Reservoir ary similar to those observed iretR008
survey of Loch Raven Reservoir. The Mean CPUE for stock size fish in 2013 was 8; this
value is much lower than the mean CPUE value of 46 in 2008 (MD DNR, 2008).
Smallmouth Biss CPUE values in Loch Raven werechlower than the values from
Prettyboyand LibertyReservoirs (MD DNR, 2011, 20LZhain Pickerel were sampled
extensively during the 2013 survey of Loch Raven Reservoir. Although there was a
limited sample size of Chain Pickerel collected in the 2008 survey, it appears that
numbers have ineased since then. The Chain Pickerel total mean CPUE value was 70
during the 2013 survey. This number is much higher than the total mean CPUE value of
39 which was observed in the 2008 Loch Raven Reservoir survey (MD DNR, 2008). The
Chain Pickerel PSD wagb in the 2008 survey and 74 in the 2013 survey (Table 2) (MD
DNR, 2008).Hydrilla growth in Loch Raven will help to provide great spawning habitat
and juvenile habitat for Chain Pickerel in the reservoir. Chain Pickerel will continue to be
sampled extengely in the future in order to further assess what their impact might be on
the Largemouth Bass fishery.

Overall, Loch Raven should continue to provide an kxaerecreational fishery for
Largemouth Bss. Smallmouth bass will be an infrequent boralsfbr anglers.

Theparfish community is dominated byliegill in LochRaven Reservoir. Yellowdpch
andRedbreast Sunfish population data (Tahlendicate a good fishery for these species.
ChainPickerel are present in most of the reservoir and aré@dging a good opportunity

for anglers to catch qualitgizePickerel. WhitePerch are an important panfish found in
the reservoir but their population was not quantified in this survey. Electrofishing during
the spring spawning season for Whieréh is tle preferred time to sample large numbers
of this species.

Gizzard $ad were first documented in Loch Raven in 2006 during a spring
electrofishing survey. They are now found throughout the reservoin&@08 it was
documentedhat theyrangel upstreamnin the Gunpowder Falls to at least the fiwence

with Little Falls. The thredish community sampledocumened Gizzard $iad
abundanceluring the 2013 survey. The abundance of Gizzard Shad during the 2013
survey was 67 fish per hour. This number is lothan the 84 fish per hour that was
documented in 2008 (MD DNR, 200&)fter the 2008 survey, there was concern that an
expanding Gizzard Shad population could become a nuisance in Loch Raven Reservoir.
The 2013 Loch Raven Reservoir survey indicates tleaGilazard Shad population has

not yet become a nuisance and has perhaps been limited by the abundant population of
predatory fish.

Recommendations
1 Conduct electrofishing surveys to assess population structure of Largemouth
Bass, Smallmouth Bass and pahfi

1 Continue to monitor the Chain Pickerel and Gizzard Shad populations in Loch
Raven Reservoir.
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Table 1.Largemouth Bass Pooled Population Parameters collected by VD
Fifteen600-second electrofishing runs, Loch Raven Reservoir, Fall 2013.

Number | PSD RSD Total Total Total Total

(95% | (35/38) | Substock| Stock | Quality | CPUEH

C.l) CPUEx | CPUEx | CPUEw
Largemouth| 124 86 61
Bass (63 (39-83)

109)
Mean (95% 16 5 28 49
C.L) (9-23) (3-7) | (20-36) | (37-61)
Geometric 15 8 23 44
Mean

Table 2 Chain Pickerel Pooled Population Parameters collected by MD'DNR
Fifteen600-second electrofishing runs, Loch Raven Reservoir, Fall 2013.

Number | PSD RSD Total Total Total Total
(95% | (35/38) | Substock| Stock | Quality | CPUEw
C.l) CPUEw | CPUEx | CPUEw
Chain 197 74 7
Pickerel (5890) | (0-23)
Mean (95% 24 14 40 78
C.l.) (12-36) (8-20) (22-58) | (51-105)
Geometric 20 12 35 70
Mean
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Table 3. Redear Sunfish Pooled Population Parameters collected by MDiDNR

Three600-second electraghing runs, Loch Raven Reservoir, Fall 2013.

Number | PSD RSD Total Total Total Total
(95% | (35/38) | Substock| Stock | Quality | CPUEH
C.l) CPUEx | CPUEx | CPUEw
Redear 19 58 11
Sunfish (42-75) | (0-27)
Mean (95% 0 14 22 36
C.l) (4-24) (1-43) (24-48)
Geometric 0 12 16 35
Mean

Table 4. Common and scientific names and relative abundance of species
collected byMD DNR electrofishing surveys, Loch Raven Reservoir 2013.

Common Scientific Name Abundance'
Common Carp Cyprinus carpio Scarce
Gizzard Shad Dorosoma cepedianum Abundant
Golden Shiner Notemigonus crysoleucas Scarce
White Sucker Catostomugommersonii Common
Yellow Bullhead Ameiurus natalis Rare
White Perch Morone americana Scarce
Redear Sunfish Lepomis microlophus Rare
Green Saofish Lepomis cyanellus Rare
Bluegill Lepomis macrochirus Abundant
American Eel Anguilla rostrata Rare
Smallmouth Bass Micropterus dolomieu Rare
Largemouth Bass Micropterus salmoides Abundant
Black Crappie Pomoxis nigromaculatus Rare
White Crappe Pomoxis annularis Rare
Yellow Perch Perca flavescens Common
Chain Pickerel Esox Niger Abundant
Pumpkinseed Lepomis gibbosus Rare

1Abundance key: rare-3 individuals, scarce-85 individuals, common 2600 individuals, abundant >100

individuals
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Figure 1. Length Frequency Distribution of Largemouth Bass in Loch Raven
ReservoirFall 2013.
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Savage River Reservoir
(Garrett County)

Introduction

The Savage River Reservoir is an oligotrophic-hé2tare (350 acre), maximum depth of
46 meters (150 ft) impoundment on the SavageRogated in Garrett County,

Maryland. The watershed upstream of the dam is about 105 square miles, mostly within
the Savage River State Forest. The Savage River Reservoir, operated by the Upper
Potomac River Commission, was completed in 1952 for floott@loeind domestic water
supply. The Savage River Reservoir is a popular fishing destination and public access is
allowed around the entire shoreline. Public boat launches are located at Big Run State
Park, Dry Run, and near the dam breast. Boats are dinatelectric motors. The Savage
River Reservoir currently supports at least 13 fish species including diverse warmwater,
coolwater, and coldwater fish species. Warmwater gamefish and panfish are managed

under Marylandés st at enamaged undeeRuuahdaTeke ons and t

regulations as described in the 2013 Maryland Freshwater Sportfishing Guide (MD DNR
2013).

In 2009 the Savage River Reservoir was drained to replace two intake gates which were
not operational. The inoperative gates preseateerious problem with flood control for

the downstream communities. Salvage and recovery of the reservoir fish population in
2009 was deemed unfeasible due to several reasons. Lack of a holding area for the fish
during the drawdown period was the magason. It is not a good practice to transfer

adult fish from one waterbody to another waterbody that already contains an established
fish community. Any introduction may upset the population balance as well as fish health
concerns were factors in this dedi o n . The reservoirdés fish
cease to exist once the reservoir was completely drained. A description of an emergency
draining of the Savage River Reservoir during January 1963 indicated that there were few
if any pools remaininghiat could support fish life. Observations in 2009 also showed

very little areas in the drained reservoir that contained adequate water depth to support
significant fish numbers. In 2010 the Savage River Reservoir intake gates were repaired
and the dam wagperating at full pool by March. R&ocking efforts in the Savage River
Reservoir have been completed as of 2013. Totals are as follows; Largemouth Bass
(38,600), Walleye (895,000), Bluegill (183,780), Black Crappie (49,500), and Redear
Sunfish (9,120).

Objective

The purpose of this study was to:
1 Determine fish species composition, observed abundance estimates, and
relative abundance.
9 Determine proportional stock density (PSD), relative stock density (RSD) and
relative weight (Wr), and size distribution of gamefish and panfish species.

fDetermine reproductive success of the
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Methods

Fish community survey

A Smith-Root SR16H 5.0 kw, pulsed DC electrofishing boat was useshmple six
randomly chosen sites on 5 May 2013 for fish species composition and relative
abundance. Eight stations were sampled in 2009. Each station was sampled for 600
seconds of electrofishing effort. Fish were identified to species, measurethféength

(TL) in mm, and weighed to the nearest gram. Relative abundance of fish species was
recorded as catch per unit of electrofishing effort (CRAigh per hour). Observed
abundance estimates were derived from sample size and fish were ratexdantibu
(>100 individuals), common {500 individuals), or scarce (< 5 individuals).

Proportional stock density (PSD) and relative stock density (RSD) were calculated using
methods described by Anderson (1980). Confidence intervals for proportional stock
density and relative stock density were calculated using the formula described by
Gustafson (1988). Relative weight (Wr), a measure of fish condition, was calculated
using methods described by Anderson (1980).

Juvenile fish survey

A 15-meter seine net wased to collect YOY black bass at seven randomly chosen
stations on 31 July 2013. Abundance indices were reported as the number of young of
year (YOY) per 30.5 m of shoreline. A qualitative value for black bass was assigned
based on the shorelirseining irdex described by MD DNR (2000). Other fish species
collected in the seine hauls were also recorded.

Results

Fish community

The list of common names, scientific names, observed abundance estimates, and pooled
CPUE;, abundance of fish species collecte@avage River Reservoir for ye&®9 and

2013 is contained in Table 1. Thirteen fish species were collected during 2013 compared
to the seventeen species collected in 2009. Of the fish absent from the 2013 sample, most
were riverine species that are coomin the Savage River upstream of the reservaoir.
Maintenance stocking for the Savage River Reservoir for years 2010 through 2013 are
contained in Table 2.

Largemouth Bass

Summaries oLargemouth Baspopulation datéor 2009 and 2013&re contained in

Table3. The relative abundance was lower in 2013 compared to 2009 (Table 1). The Wrs
in all size categories for both years were less than 95 to 100% range of a balanced
population suggested by Wege and Anderson (1978). The BSIDRSD; were above

the 4 to 60% optimal range in both yed&fsderson and Weithman 1978)he length
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frequency distribution for years 2009 and 2013 are presented in Figure 1. Sample size in

2009 (N = 110) was greater than the 2013 sample size (N = 14 ), however the 2013 length
frequency distribution shows multiple year classes with fish measuring up to 473 mm

TL. A total of 38,600 fingerling Largemouth Bass were stocked in the reservoir iri 2010

2012 in order to restablish the Largemouth Bass fishery (Table 2). The YOY ifatex

2013 indicated nexcel | esustaining populatod bas beeno n, i nd
established.

Smallmouth Bass

Summaries of Smallmouth Bass population data for years 2009 and 2013 are contained in
Table 4. Smallmouth Bass abundance increfread 2009 to 2013 without any

reintroduction efforts (Table 1). The overall Wr in 2009 was within the 95 to 100%

expected range, however the overall Wr dropped below the values for a balanced
population described by Wege and Anderson (1978) during 20E3P$0; value in

2009 was higher than the suggested 30 to 60% range, however the value was less than the
suggested rang in 2013 (Anderson and Weithman 1978). The R&Din the expected

range forboth years, an indication that the 2013 population coadagnhigher proportion

of larger fish as shown in Figure 2mallmouth Bass sizes from 201 to 250 mm

dominated the 2013 sample, and fish measuring between 400 mm and 500 mm were also
coll ected. Reproductive succesangiasef2013 was
sustaining population has been established.

Bluegill and Sunfish species

Bluegills were the second most abundant fish in 2013 sample and just slightly below the
value observed in 2009 (Table 1). Summaries of Bluegill population dataais 3@09

and 2013 are contained in Table 5. Relative weights were within the expected range of 95
to 100% suggested by Wege and Anderson (1978) for both years. The/&188s for

both years were well above the suggested range for a balanced populstitimedeby
Anderson and Weithman (1978). The RS[lue was greater 2009 as larger fish were

in the population (Figure 3Bluegills in the 151 to 175 mm range were abundant in the
2013 sample compared with 2009 when fish 176 to 250 mm range dontimated
population. Table 2 shows that 183,780 Bluegill fingerlings were stocked in the reservoir
from 20101 2012. YOY Bluegills were common in the seining surveys in 2013,

indicating a selsustaining population has been established. Rock Bass, Redbreast
Surfish, Black Crappies, and Pumpkinseeds were also collected during the 2013
electrofishing survey, but in relatively low abundance (Table 1). Black Crappie
fingerlings were stocked in the reservoir teestablish the population (Table 2).

Yellow PerchandWalleye

Yellow Perch were the most abundant fish species collected in 2013 (Table 1), showing
an increase in number from 2009 (TableSi)mmaries of Yellow Perch population data
for years 2009 and 2013 are contained in Table 6. The Wrs for both yearsel@w the

95 to 100% suggested range described by Wege and Anderson (1978). TheaR®b

were within the 30 to 50% suggested range for both years (Anderson and Weithman
1978). However, the RSPfor both years was less than the suggested range (@order
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and Weithman 1978). A large proportion of the 2013 population were within the 176 to
200 mm size class (Figure 4). Despite stocking large numbers of Walleye fry and
fingerlings in 2010 2013 (Table 2), only one adult Walleye (445 mm, 712 g) was
colleded during the 2013 sampling effort.

Trout Species

A combined total of 3,85RainbowTrout and Golden fbut were stocked ithe Savage

River Reservoir irR013. The reservoir stratifies in misummer, providing coldwater

habitat for yearound trout survia | . Angl erds reports indicate
throughout the year.

Forage Fish and Noigamefish Species

The Swallowtail Shiner was the most abundant forage fish species found in 2009,
however none were found during the 2013 sampling efforts. @timerow species,

Golden Shiners and Bluntnose Minnows, were found in low abundance in 2009 and were
absent in 2013. White Suckers, Brown Bullheads, and Yellow Bullheads were also found
in low abundance during 2013.

Discussion

Based on the 2013 fish commty survey in the Savage River Reservoir, the fishery is
recovering from the draining event that occurred during 2010. The warmwater,
coolwater, and coldwater fishery is now adequate to support a recreational fishery;
however abundance and size distridwsg are still not equivalent to that prior to the
draining of the reservoir.

The reintroduction of Largemouth Bass and Bluegills has been successful as both
species have established smiftaining populations. Black Crappieinéroductions

appear to &ve been successful based on angler reports; however the sample size was low
during 2013. Walleye fingerling and fry stocking success has not been realized as only
one adult Walleye was collected in 2013.

Smallmouth Bass reolonized the reservoir withotlie aid of stocking. The Smallmouth
Bass abundance level in 2013 was greater than that observed in 2009. YOY Smallmouth
Bass were abundant in 2013, and memorable sized (> 400 mm) Smallmouth Bass were
present in the population during 2013.

Yellow Perch e-colonized the reservoir without the aid of stocking, and they were the
most abundant fish species collected in the 2013 survey. The population size structure
indicates a large proportion of the population is less than 200 mm TL, an indication that
growthrates may be slow in the absence of an adequate food base and lack of top level
piscivorous fish species. In order to reduce the abundance of Yellow Perch, a stocking of
200 adult Walleye from Deep Creek Lake will occur in spring 2014. An attempt tatcolle
pre-spawn Walleye will be made to improve natural reproduction potential in the Savage
Reservoir in 2014. The Deep Creek Lake Walleye were tested for viral hemorrhagic
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septicemia (VHS) by the US Fish and Wildlife Service in 2013, and results were

negatve.

Recommendations

Recommended activities for the next fiyear study periothclude:

1 Conductacomprehensive fish population surgeyg monitor the status of resident

game and nogame fish species including relative abundance, age and size
structure, and reproductive indices.

O¢ O«

Continue annual adult Rainbow Trout stocldng
Stock 200 adult Walleye from Deep Creek Lake in spring of 2014 in order to
establish a selustaining population and to provide a predatory fish species for

control of the Bundant Yellow Perch population.

Table 1. A list of common names, scientific naméseoved abundance estimates

andrelative abundance of fish species collecte@avage River Reservoir, 202910,
and 2013 (Robbinst al1991).

Common name Scientific name CPUEggor CPUEggor
observed observed
abundance abundance
estimate in 2009 estimate in 2013

Golden Shiner Notemigonus crysoleucas Scarce 0

Swallowtail Shiner Notropis procne Abundant 0

Bluntnose Minnow Pimephales notatus <1 0

White Sucker Catostomugommersonii 23 8

Yellow Bullhead Ameiurus natalis 10 2

Brown Bullhead Ameiurus nebulosus 0 1

Rainbow Trout Oncorhynchus mykiss 2 2

Brook Trout Salvelinus fontinalis <1 0

Rock Bass Ambloplites rupestris 63 18

Redbreast Sunfish Lepomis auriis 2 5

Green Sunfish Lepomis cyanellus 2 0

Pumpkinseed Lepomis gibbosus 9 12

Bluegill Lepomis macrochirus 54 40

Smallmouth Bass Micropterus dolomieu 12 28

Largemouth Bass Micropterus salmoides 83 14

Black Crappie Pomoxis nigromaculatus 7 3

Yellow Pech Perca flavescens 21 149

Walleye Sander vitreus <1 1

Total species= 18 17 13
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Table 2. Maintenance fish stocking for Savage River Reservoir, 2Q00.3.

Date Species Number Sizellb Source
4/6/2010 Bluegill 25,080 Fingerlings Manning Hatchery
4/6/2010 | Redear Sunfish 9,120 Fingerlings Manning Hatchery
4/15/2010 Walleye 800,000 Fry Manning Hatchery
5/13/2010 Walleye 25,000 Fingerlings Manning Hatchery
6/9/2010 Black Crappie 18,000 Fingerlings Manning Hatchery
6/9/2010 | Largemouth Basg 12,000 Fingerlings Manning Hatchery
9/22/2010 Bluegill 83,700 1,200/Ib Manning Hatchery
5/12/2011 Walleye 20,000 Fingerlings Manning Hatchery
6/8/2011 | Largemouth Basg 26,600 1900/Ib Manning Hatchery
7/6/2011 Bluegill 75,000 Fingerlings Manning Hatchery
7/6/2011 Black Crappie 8,500 Fingerlings Manning Hatchery
4/18/2012 Walleye 25,000 Fingerlings Manning Hatchery
5/29/2012| Black Crappie 23,000 Fingerlings Manning Hatchery
5/2/2013 Walleye 25,000 Fingerlings Manning Hatchery

Totals: Bluegill (183,780); Rexar Sunfish (9,120); Walleye (895,000);
Black Crappie (49,500); Largemouth Bass (38,600).

Table 3. Summary of Largemouth Bass populationiced in Savage River

Reservoir2009 and 2013.

Indices 2009 Values 2009 N 2013 Values 2013 N
Wr, overall(%) 84 103 79 14
Wr, stock (%) 94 10 73 8
Wr, quality (%) 83 82 81 2
Wr, preferred (%) 83 11 81 4
PS80 (%) 91+7 102 43+ 35 14
RSD88 (%) 11+8 102 29+ 32 14
Mean TL mm 323 110 296 14
(range) (75-455) (202-473)

Mean W g 500 103 402 14
(range) (33-1248) (88-1120)

CPUE 83 110 14 14
Seining Index 16/30.5 m 113 7/30.5 m 47
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Table 4. Summary of Smallmouth Bass populationigas in Savage River
Reservoir2009 and 2013.

Indices 2009 Value 2009 N 2013 Value 2013 N
Wr, overall(%) 95 12 83 27
Wr, stock (%) 116 2 82 20
Wr, quality (%) 90 8 78 2
Wr, preferred (%) 91 2 109 1
Wr, memorable (% NA 0 88 3
PS»8 (%) 83+ 31 12 23+ 21 26
RSB35 (%) 17+ 31 12 15+18 26
Mean TL mm 261 15 260 28
(range) (95-372) (95-490)
Mean W g (range) 381 12 324 27
(129672) (52-1534)
CPUE 12 15 28 28
Seining Index 1/30.5m 7 6/30.5 m 44

Table 5. Summary of Bluegill population indices im®ge River Reservaoir,

2009 and2013.

Indices 2009 Value 2009 N 2013 Value 2013N
Wr, overall (%) 99 70 95 40
Wr, stock (%) 88 8 86 4
Wr, quality (%) 97 20 97 27
Wr, preferred (%) 103 41 95 9
Wr, memorable 83 1 NA 0
(%)

PSD15 (%) 89+9 70 86+ 13 43
RSD20 (%) 60+ 13 70 21+ 15 43
Mean TL mm 194 72 174 43
(range) (50-250) (100-215)

Mean W (g) 191 70 125 40
(range) (15-338) (20-234)

CPUE; 54 72 43 43
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Table 6. Summary of Yellow Perch population indiceSavage River Reservaoir,
2009and 2013.

Indices 2009 Value 2009 N 2013 Value 2013 N
Wr, overall (%) 90 21 78 149
Wr, stock (%) 91 9 81 86
Wr, quality (%) 90 11 76 55
Wr, preferred (%) 83 1 71 7
PS»0 (%) 57+ 27 21 40+ 9 154
RSD25 (%) 5+15 21 45+4 154
Mean TL mm 191 23 190 156
(range) (88-250) (125-295)

Mean W (g) 106 21 84 149
(range) (25-190) (22-266)

CPUE 21 28 156 156
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Figure 1. Length frequency distribution for Laeghouth Bass in the Savage River
Reservoir for years 2009 (N=110) and 2013 (N=14).

-B44 -



Number of fist
iy

A I i

76- 101- 126- 151- 176- 201- 226- 251- 276- 301- 326- 351- 376- 401- 426- 451- A476-
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500

Size (mm

02013 W2009

Figure 2. Length frequency distribution for Snhadouth Bass in the Savage River
Reservoir for years 2009 (N=15) and 2013 (N=28).

-B45-



30

25

20

)

©

@ 15

Qo

1S

=}

z
10 ]
5
o _L_-L1L

26-50 51-75 76-100 101-125 126-150 151-175 176-200 201-225 226-250
Size (mm’

Figure 3. Length frequency distribution for Bluegill the Savage River
Reservoir folyears 2009 (N=72) and 2013 (N=43).

-B46-




60

50

40

30

Number of fist

20

10 _l

I B

76-100 101-125 126-150 151-175 176-200 201-225 226-250 251-275 276-300

Size (mm’

02013 W2009

Figure 4. Length frequency distribution for Yellow Perch in the Savage River
Resevoir for years 2009 (N=23) and 2013 (N=156).

-B47 -



Smithville Lake
(Caroline County)

Introduction

Smithville Lake is a 16.2 hectare Fishery Management Area (FMA)ddat

southeastern Caroline County, Maryland. As an FMA, there is the opportunity to manage
the impoundment exclusively for fishing, thus eliminating conflicts that often occur in
multi-use situations. Purchased in 1955 from the Smithville Farm Machirmenp&hy,

the lake was created by impounding the water of a tributary to Marshyhope Creek. The
Maryland Department of Natural Resources (DNR), Fisheries Service, Inland Fisheries
Division owns and manages the lake to provide a public angling resource. Maximu
depth in Smithville Lake is 3 m and the average depth is roughly 1 m. The upper third of
the lake is very shallow with gradual droffs while the lower portion of the lake

consists of steeper banks with sharp doéip. The lower twethirds of Smithvile Lake is

the best fish habitat. In recent years poor water quality has been suspect in the Lake in
times of drought. Smithville Lake was issued a water contact advisory in 2010 due to a
bloom of the harmful algal specidscrocyctis Although control ofiie lake water

quality is often difficult to manage, it can affect the quality of the fishery resources.

Objective

The purpose of this study was to:
1 Determine fish species composition, proportional stock density R&iyth
frequency distribution, ahrelative abundance of important gamefish and panfish
species.

Methods

Assessments of the fisheries resources in Smithville Lake were conducted on September
9, 2013using an 18 foot Srtii-Root 5kw electrofishing boat. Three 600 second samples
were condcted and encompassed a major portion of the lower lake. More detailed
descriptions of methods can be found under the Study Il, Job 2 Methods section of this
report. Upper areas of the lake are not sampled with traditional gear due to the shallow
depth, abndance of woody debris and rooted vegetation. All Largemouth Bass were
collected, measured to total length (mm TL), and weighed (g). Mean lengths and weights
were calculated using only adult fish >150 mm (Reynolds and Babb, 1978).

All Bluegill Sunfish erountered during the first 100 seconds of each sample were
collected and measured for total length (mm TL). All Chain Pickerel and Black Crappie
encountered also were collected and measured. Population specific data were recorded
for analysis of bass anduegill stocks as described in the Study Il, Job 2 Methods

section referenced above. Population or community parameters that were addressed
included: total length (mm TL), weight (g), growth, relative abundance and size and age
structure. Condition of thetock was determined by examining relative weight (\Wr)
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(Wege and Anderson, 1978). Stock structure was addressed by computing the index of
proportional stock density (PSD) and relative stock density (RSD) (Weithman et al.,
1979). Relative abundance was det@ed by calculating the catch per unit of effort
statistic (CPUE) and reported as fish per hour.

Results

A total of 39 Largemouth Bass were collected during the electrofishing effort, 11 of

which were youngf-year (YOY) (Figure 1). Stock size bass PWwas 25+7, which is
significantly lower than the previous surveys conducted in 2011 and 2006 and calculated
as 4048 and 52+17 bass/hour, respectively. Mean relative weights for 25 mm length
groups were generally above 95% with a few exceptions (Fig&dge and Anderson,
1978). Largemouth Bass PSD was 48%=+23 in 2013, and lower than the 70%%20 reported
in 2011. Both fell within the desired PSD range of6f36 (Reynolds and Babb, 1978).
Generally smaller bass were more abundant in the 2013 survey.

Bluegll Sunfish of all sizes were abundant in Smithville Lake (Figure 2). The desirable
range of PSD for prey is 20 to 50% where the management objective is good bass fishing
from waters containing mainly bass and bluegills (Weithman et al., 1979). Blueill PS
was 28%=15 in 2013 and fell within the recommended range. Chain Pickerel were rarely
encountered (N=4) in the 2013 Smithville Lake survey, and ranged in size fre483840

mm TL. Black Crappie and Redear Sunfish were observed to be common overall but did
not appear as common in the 100 second panfish samples. Redear Sunfish were stocked
to provide additional angling opportunities and to bolster forage fish populations. Redear
Sunfish numbers were lower than bluegill, but many have reached impressivieabiee.

1 presents all other fish species encountered and their observed abundance estimates.
Gizzard Shad were |listed as fiabundanto in 20

Discussion

For many years Smithville Lake has supported a high qualityrfigshe Largemouth

Bass, Bluegill Sunfish, Black Crappie, Chain Pickerel and Redear Sunfish. It continues to
be a very popular destination for both boating and shoreline anglers. Although the 2013
data suggest that the bass fishery has deteriorated siv&e last surveyed, variations in
bass abundance are not uncommon in small impoundments. The 2011 survey identified
several years of poor reproduction. The 2013 survey results showed improved numbers of
juvenile bass in the fishery. There continue to baesquality sized bass available to
anglers; however, general bass abundance was lower than anticipated. Advanced
fingerling bass were stocked in Smithville Lake in 2013 in order to improve the otherwise
poor or inconsistent bass recruitment. Forage doeapp®ar to be a limiting factor for

bass as Bluegill Sunfish and Golden Shiners are abundant.
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Recommendations

Current statewide netdal regulations for Largemouth Bass and panfish species appear

to be suitable for Smithville Lake.

Table 1 Common and scientific names, and obsemtaagndance estimates of

speciesampled fronBmithville Lake, Fall 2013

Common Name

Scientific Name

General Occurrence

LargemouttBass Micropterus salmoides Common
Bluegill Sunfish Lepomis macrochirus Abundant
Gizzard Shad Dorosoma cepedianum Abundant
CreekChubsucker Erimyzon oblongus Common
Brown Bullhead Ameiurus nebulosus Rare

Golden Shiner Notemigonus crysoleucal Common
American Eel Anguilla rostrata Common
RedeaiSunfish Lepomis microlophus Common
Black Crappie Pomoxis nigromaculatus Common
ChainPickerel Esox niger Common
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Triadelphia Reservoir
(Montgomery and Howard Counties)

Introduction

Triadelphia Reservoir is a 324 hectare (800 acre) impoundment located 15 miles

northeast of Washingto®.C. The Washington Suburban Sanitary Cassion (WSSC)

manages the reservoir as a water supply for the Washington D.C./Maryland metropolitan

area. Fishing and other activities are open to the public from March 1 through November

by permit obtained from WSSC. Reservoir staff plays an activerroi@naging the

fishery through enforcement of regulations, habitat improvement, and supplemental
stocking. They al so operate a Agrow outo po
raise fish to the fingerling stage for stocking.

Fisheries dataroTriadelphia reservoir has been collected since the mid 19&bder to
characterize gamefish populatiorSampling techniquesiowever, have varied which
presents problem when trying to compare indices. New sampling procedures, described
by Bonar 2000), were implemented in 2002 to provide continuity in sampling

procedures and allow for more accurate statistical analysis

Methods

Supplemental stocking of Largemouth Baglcfopterus salmoidgsand Striped Bass
(Morone saxatiliy fingerlingswasperformed in 2013. Additionally, Smallmouth Bass
(Micropterus dolomieuwere stocked from an esite source. Adult Smallmouth Bass
brood were collected in spring 2013 and pl ac
pond adjacent to the reservoir. The gavas monitored periodically by WSSC personnel
for Smallmouth Bass reproduction. Adult fish were removed and returned to the
reservoir when fry were old enough to be self sufficient. Maryland DNR Inland fisheries
and WSSC personnel periodically samplesl fihgerling bass with a 9.14 m (30 foot)

haul seine to monitor fish abundance, condition, and food availability. Upon depletion of
the food supply, the pond and fingerlings was drained directly into a cove of the
reservoir. This method of fish rearirggnot labor intensive and it is relatively

inexpensive. In addition, it removes much of the stress to the fish associated with
handling.

Random Site Selection using Electrofishing gear was chosen for sampling at Triadelphia
Reservoir. The details of dhe methods used are outlinediirtGe ner al El ectr of i sh
Procedndi®Raadom Site aBhedeginming dbfithe ktudn tgled

iManagement of Maryl and'.€atch pesunh effart(@rJYE,1 mp oundme
Proportional Stock Density (PSD¢ngth frequency distribution, and Relative Weight

(W,) were estimated for gamefishes and severalgamefishes. Relative abundance

was determined for all species collected (TableV¥ater quality parameters were

measured and recordexhd included sechi depth (cm), pH, temperature (°C),
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conductivity (umhos), and dissolved oxygen (DO, pp®ample sites were chosen based
upon a systematic method of site allocation (Nielsen and Johnson, 1983; Snedecor and
Cochran, 1968; Mirandat al, 1996). Simpg Random Sampling as described by Bonar
(2000) was first implemented in 2002 and has been followed in all subsequent surveys.

Twenty sites were sampled for gamefishes in 2013. Four of these sites were selected for
total community samples where all figlere collected. Normal site length was 400 m

and electrofishing duration was approximately 600 seconds per site. Four sites deviated
from its original coordinates due to low water. A handheld Global Positioning System
(GPS) was used to record coordirsaddd site start and stop times in order to keep

sample length to about 400 m.

Results

Fish that were stocked since 2005 are listed in TabMd&t stocked fish species were

reared at Manning Hatchery, a warm water facility located in Southern Maryhfatatal

of 14 adult Small mouth Bass were Thd aced in t
number of fingerling Smallmouth Bass produced is unknown, but the mean number of

fingerling collected in four haul seine tows before the pond was drained waer16

haul. Fish ranged in size from&®0 mm total length (TL).

Fall electrofishing surveys were conducted on the nights of November 4 and 5/A2013.
list of species collected and their relative abundance is list€dble 1 Surface water
temperatureeeraged 14C. The surface DOaveraged 9 ppm and conductivity ranged
from 123 178 pmhos.

Arithmetic mean (AM) CPUE for Largemouth Bass in 2013 were higher than those in
2010 but stock to quality size Largemouth Bass CipEltowed a slight decreaskaple

3). The most abundant length group present was 150 to 200mm TL and there was a
notable increase in the abundance of fish from 325 to 475mm. (Figure 1). Proportional
stock density (PSD) for Largemouth Bass was on the upper end of-#@¥@Quidelire
proposed by Weithmaet al (1979) (Table 3). The mean relative weight)¥ur
Largemouth Bass of all sizes was 97, above what Kohler and Hubert (1993) used to
describe underweight fish.

Smallmouth Bass CPUEshowed a slight increase in stock an@lgy fish. Substock

fish CPUE, dropped from 2 to 1 per hour in 2013 from the 2010 survey but numbers

remain lower than in 2007. Only 16 Smallmouth Bass were collected in 2013, two of

which were considered young of year fish. PSD was also on the empgef the desired

range of 30 70% for predators (Weithmaat al., 1979). Mean relative weight for all

fish was 91. Fish in the O 200mm |l ength gro
weighted mean relative weight of 105.

Northern Pike Esox lucius CPUE,, was similar to previous years. Too few pikere/
collected in 2013 to accurately characterize the population, but relative weight was
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calculated and showed fish in very good condition £86). PSD for Northern Pike
was 86% indicating an abundance of large fish, but very few small to intermiggshate

White Crappie Pomoxis annularisindices for PSD and CPUE have changed little over
the years. However, CPUE of sstock size fish increased from 0 to 17/hour since 2010
and indicate improved reproduction. Stock and quality size fish wighglglless

abundant since 2010. PSD increased to 86% and relative weight was 78, indicative of
underweight fish.

CPUE;, of stock size Black Crappi®¢moxis nigromaculatysas increased to 14. Sub
stock and quality sizes Black Crappie have similanesito those seen in 2010. PSD
values dropped to 19% from 27% in 2010. Fish were in good condition with a mean
relative weight of 94.

Other gamefishes that were observed but poorly represented in Triadelphia included
Walleye Sander vitreug ChannelCatfish (ctalurus punctatus and Striped Bass
Electrofishing catches have been consistently low for these species and may indicate that
alternate gears or a change in sampling seasons are necessary to collect an adequate
number of specimens for evaluati

CPUE, for nongamefishes was generally greater than those for gamefishes (Table 4).
Bluegill (Lepomis macrochiryscatch rates increased from 2010,-stdick and stock to

quality CPUE,; were much greater than in 2010 but similar to values ise2007.

Quiality size Bluegill (>180mm) more than doubled their numbers but stock size fish
increased by more than 62% since 2010. Thus, PSD was well below the desired range of
20-50% (Weithman, etl. 1979). Relative weight for Bluegill less than 106 mnd

greater than 175mm were at or near the minimum value of 85, indicative of underweight
fish. Fish from 100 to 175 mm were firmly underweight (Figure 2).

White Perch Korone americanpcatch rates increased significantly since 2010 while the
PSD dreped to 7. Yellow PerchPérca flavescensatch rates were the lowest since
before 2007, while the PSD increased to 14%. White SuGkto$tomusommersonji
Common CarpQyprinus carpig, and Gizzard Shadprosoma cepedianumvere
frequently obsenaduring electrofishing but data on these species were not collected.

Discussion

Triadelphia Reservoir water levels in 2013 were near full pool, which tends to distribute
fish throughout the available habitat and decrease electrofishing catches. Haveue
though the lake was close to full pool, our catch rates were better than normal for some
fishes.

The relative abundance of stock size Largemouth Bass, as indicated by, GRblied a
slight decrease in 2013 over previous years. There is adaca of fish moving
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through the quality size range creating a high PSD. Smallmouth Bass CPUE also showed
a slight increase in stock size fish compared to 2010 but remain less than in 2007.

Northern Pike were present but not abundant in 2013. Norhkerexperience better
reproduction in Triadelphia Reservoir in years following a prolonged period of draw
down. Draw down allows the terrestrial vegetation to flourish and provide vital spawning
habitat when later revatered to full pool. There is verginimal natural spawning habitat

in the reservoir during years that do not have at least a partial draw down. In 2013, the
reservoir water level was not conducive to high reproductive output of Northern Pike.

Crappie species are doing well in the resigrwaith an increase in stock size Black
Crappie and similar numbers of quality fish since 2010. Numbers efteak White
Crappie were high and indicate the most successful reproduction since before 2007.

Bluegills continue to be the most abundantcggefound in Triadelphia, but juvenile
White Perch and Yellow Perch were also common throughout the survey. Although
higher numbers of quality gamefishes and-gamefishes were found in 2013, forage
fish such as Gizzard Shad, White Sucker, SpottailésgjrCommon Car@nd various
minnows were abundant at all sites.

The records of catches by fishermen that wer
continue to indicate some excellent fishing in Triadelphia. Anglers have caught trophy

size Largemouit and Smallmouth Bass, Striped Bass, Northern Pike, WalegeBlack

and White Crappie. Some of the Striped Bass catches weighed in excess of 20 pounds.

Recommendations

Current sampling methods have provided useful information about the fishery in
Triadelphia reservoir although some species are consistently-teptesented. This is

most likely due to choice of sampling gear and the timing of surveys which may bias
catches. Alternate sampling procedures and techniques such as sampling in ther spring
using nets and traps may be more effective in collecting species such as Walleye, Striped
Bass, or Smallmouth Bass.

Management of the Agrow outo pond for produc
continued to supplement the population. Periodic sursiegald continue to determine if
stocking has increased the population.

The sunfishes, bass and perch have been well represented in fall surveys and sampling for
them in this manner should continue. Variances in mean CPUEs could be improved by
stratifyingthe shoreline according to habitat type and sampling evenly within each strata.

A random stratified design will help reduce the variance in data for some species, but it
can ultimately increase variance in others when the distribution of target sgauds i

similar. If this is the case, several sampling methods or sampling efforts within different
seasons will be needed to accurately characterize the fish population.
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Table 1. 2013 fish species, number collected and CPUE in Triadelphia Reservoir.

Species Common name Number Collected CPUE
Pomoxis nigromaculatus Black Crappie 55 20.4
Lepomis macrochirus Bluegill 528 800
Ameirus nebulosus Brown Bullhead 1 0.4
Ictalurus punctatus Channel Catfish 3 1.1
Cyprinus carpio Common Carp Observed
Dorosana cepedianum  Gizzard Shad 46 207
Micropterus salmoides  Largemouth Bass 203 75.5
Esox lucius Northern Pike 7 2.6
Lepomis cyanellus Green Sunfish 12 54
Morone americana White Perch 117 527
Catostomugommersonii  White Sucker 22 99.1
Perca flavescens Yellow Perch 174 64.7
Pomoxis annularis White Crappie 34 12.6
Micropterus dolomieu Smallmouth Bass 16 5.9
Notropis hudsonius Spottail Shiner 9 40.5
Morone saxatilis Striped Bass 3 1.1
Notemigonus crysoleuca: Golden Shiner Observed
Sander vitreus Walleye 9 3.3
Ameirus natalis Yellow Bullhead 3 1.1
Table 2. Species stocked in Triadelphia Reservoir, 2203.0.
Species Number of Fish Size Date
Largemouth Bass 200 fingerling 6/5/2013
Striped Bass 8,000 fingerling 6/5/2013
Smallmouth Bass 14 adult 4/17/2013
Striped Bass 4,500 fingerling 8/16/10
Striped Bass 3,000 fry 5/26/10
Striped Bass 17,000 fry 5/26/10
Walleye 2,000 fry 5/1/09
Striped Bass 130,000 fry 4/24/09
Striped Bass 150,000 fingerling 6/18/08
Walleye 20,000 fry 4/30/08
Walleye 7,000 fingerling 5/23/07
Walleye 250,000 fry 4/18/05
Walleye 45,000 fingerling 5/12/05
Fathead minnow 3,000 adult 4/8/05
Smallmouth Bass 1,000 fingerling 6/15/05
Striped Bass 500 fingerling 6/8/05
'Stocked in Triadelphia fAgrow outo pond.
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Table3. CPUE (#fish/hour) of sultock, stock and qu#} size groups with

arithmeticmean confidence intervals (Cl) in parenieeand PSD with CI of predator
species in electrofishing samples at Triadelphia Reservoir.

Species Year | Substock Stock-to- >Quality All © PSD (CI)
(Cl) Quality"(CI) (CI)
Largemouth 2007 | 48 (++42) 68 (+£35) 19 (+£12) | 135 (+£79) | 23 (+F9)
2010 | 20 (+£9) 18 (+£9) 4 (+F3) | 42 (++16) | 16 (++11)
2013 | 30 (+£17) 14 (+£6) | 25 (+£11) | 68 (+£24) | 66 (+49)
Smallmouth 2007 | 27 (+/-43) 10 (+£+13) 4 (+-6) | 41 (++59) | 35 (+£28)
2010 | 1 (+-2) 4 (+1-3) 1 (+-2) 4 (+-3) | 38 (+458)
2013 1 (+-2) 5 (+/-3) 2 (+5-2) 5(+-3) | 69 (+£37)
Northern Pike| 2007 3 (+-3) 2 (+-2) 2 (+1-2) 7 (+-6) 57 (++67)
2010 | 1 (+-1) 1 (+F1) 2 (+-1) 3 (+-2) 67 (+76)
2013 0 0.3 2 (+-1) 2 (+2) 86 (+£52)
Black Crappie| 2007 0 20 (+£36) 4 (+7) | 19 (+£36) |36 (++44)
2010 | 16 (+£20) 8 (+/-7) 3(+F2) | 27 (+£25) | 27 (++19)
2013 | 12 (++14) | 14 (+£10) 2 (+F2) | 28(+,23) | 19 (++16)
White Crappie| 2007 0 0.5 (+£1) | 11 (+£10) | 11 (+£10) | 94 (+£19)
2010 0 2 (+1-2) 9 (+£5) 11 (+£7) | 81 (+£18)
2013 | 17 (+£25) 1 (+-2) 5(+-5) | 23 (+£29) | 86 (+£29)

#Substocks less than minimum stock size.
®Stock = Largemouth 26299mm, Smallmoth 180279mm, Northern Pike35829mm, Crappie species £309mm
>Quality = Largemout»300mm, Smallmoutk280mm, Northern Pike530mm, Crappie specief200mm
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Table 4. CPUE (number of fish per hour) of sslbck, stok and quality size
groupswith arithmetic mean confidence intervals (ClI) in pahesis, and PSD with ©F
species collected during 2@@cond electifishing samples at TriadelphReservoir.

Species Year Substock Stock-to- uality® All €(CI) PSD
(Ch) Quality?(Cl) (Ch
Bluegill 2007 | 408 (+/511) | 1644 (+/1058) | 408 (++511) | 1644 (+/1058) | 15 (+£5)

2010 | NotCollected | 612 (+/531) | 31 (+/24) 802 (+725) 5 (+/-2)

2013 | 662 (+/675) | 1647 (+/1173) | 68 (+£82) | 2376 (+/1844) | 4 (+/-2)

White Rerch 2007 12 (+/31) 294 (+£259) 30 (+-44) 336 (+/306) | 9 (+-10)
2010 | 229 (+/253) | 108 (+/119) 6 (+-7) 342 (+£377) 5 (+5)
2013 | 342 (+£465) | 171 (+/116) | 13.5 (+£27) | 527 (+/384) 7 (+F11)

Yellow Perch | 2007 | 102 (+£262) | 156 (+/199) 6 (+5-15) 264 (+/458) | 4 (+-11)
2010 | 185 (+£135) 64 (+/35) 3 (+/-6) 252 (+£133) 5 (+-7)
2013 | 84 (+/65) 12 (+F7) 2 (+1) 97 (+166) 14 (+F14)

2Substocks less than minimum stock size.
®Stock = Bluegill 88149mm, Perch species 2309mm
¢Quality = Bluegill >150mm, Perch specie00mm
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Figure 1. Lengthfrequency distribution ofargemouth Bass
in TriadelphiaReservoir for2010 and 2013. Total Lengths were grouped in 25 mm
intervals.
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Figure 2. (Weighted) Relative weight of Bluegilbaghtin Triadelphia Reservoir
2007,2010 and 2013. The dark blue line marksg6% threshold. Fish that have
relative weights below 85% are consideraederweight by Kohler and Hubg993).
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Urieville Lake
(Kent County)

Introduction

Urieville Lake is a shallow, eutrophic, 14.2 hectare impoundroeatedin Kent

County. The lake was initially built in colonial times when two tributaries to Morgan
Creek were impounded. When first created, Urieville Lake had fairly steep bottom
topography, with tw distinct, flooded creek channels that wei& a deep in some
places. Over time, intense agricultural practices, deforestation, and degptapnts
watershed have causercess sediment and nutrieoadling into the lake. Consequently
the lake hasilted in so badly that the chaels are virtually nomexistentand most of the
lake has bemme extremely shallow. Excesgrogen and phosphorus inputs into the
shallow lake have promotexkcellent conditions for aqtia plant growth. By June
heavy aquic vegetation impactsiost of the lake Heavy vegetative coverage
significantly impairs angling and fishanagement activitiesMechanical harvesting and
herbicide applications were performed I
decidedthat a new approach was needed to restorkakiee

n

t

h e

INn1996ac ompr ehensi ve fAUtieviStueybak@esDicagmpd et ec

currentlake resource problenad to present possible restoration alternatives. The study
concluded that rtrientand sediment loading of the lake comprised the niagiors

limiting fish management potential. The stuago identifiedalternatives to help address
the sediment, nutrient and aquatic plant issues. The alternativesdavieroad

spectrum of possibleontrol methods that included the userafchanical plant

harvesters, chemical herbicides and bottom dredging. A combinatidrtioé methods
wasrecommendeds the preferredourse of action; however, budget liatibns

prohibited anyecommended actns. Thdinal consensus frommany agencies was to
choose the most cost effective option which was to drain the lake.

In the fall of 1998&here was an attempt by management to drain Urieville Lake and
improve conditions for fish. Once drained, the phas to allow the bottom sediments to
freeze, dry out antde planted with rye in the spring.he objective was to allow for
naturalcompaction of the sediments that wotdthrd new aquatic plant growth when
refilled. The process of draining the lake vma#ted when it was discovered that over
2000 cubic yards of sediment hdidcharged into the stream below the impoundment.
Subsequently, management staff was forced into corrective actiomesedrdered to
pumpthe sediment back over the spillwayd bak into the lake. No other rehabilitative
actions have occurred sinard the lake remaina a degraded state. Fish kills caused by
low dissolved oxygetevelshave sporadically occurred in the past. Since the 1998
reclamation attempt, Urieville Lakeas restocked with Largemouth BassluBgill

Sunfish and Redeawgfish to augment the remaining populations.
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Objective

The purpose of this study was to:
1 Determine fish species composition, proportional stock density )} P&iyth
frequency distbution, and relative abundance of important gamefish and panfish
species.

Methods

Assessmentf the fisheries resourcesgthin Urieville Lake were conducted on M8y
2013using an 18 foot SmitRoot 5kw electrofishing boatraditional fall sampling is

not feasible due to the abundant aquatic vegetation. B0eeecond samples were taken
which encompassed the majority of the lohakeperimeter Upper areas of thake

were not sampled due to shallow depth and abundant vegetation. More detailed
desciptions of methods can be found under 8tedy Il Job 2Methods section ahis

report. All Largemouth Bss were collected, measured (mm TL), and weighed (g).
Mean lengths and weights were calculated using only adult fish >150 mm (Reynolds and
Babh 1978). All Bluegill Sunfishand other panfish encountered during the first 100
seconds of each sample were collected and measured. Population specific data were
recorced for fundamental analysis of Largemouth Bass dnddil Sunfishstocks.

Population ocommunity parameters that were addressed included: length (mm TL),
weight (g), growth, relative abundance and size structure. Condition of the stock was
determined by examining relative weight (Wr) (Wege and Anded®#8). Stock

structure was addressby computing the index of proportional stock density (PSD) and
relative stock density (RSD) (Weithman et #4B79). Relative abundance was

determined by calculating the catch per unit of effort statistic (CPUE) and reported as fish
per hour.

Results

Only 14 Largemouth &8ss were collected dag the 2013 electrofishing effort. Overall,
low numbers of LargemouthaBs in all size classes were collected (Figure RJE of
bass wa85+10bass/hr and wasimilar toCPUE values from 2009 and 2002 which gver
43 and 38 respectivelyMean relative weights for 25 mm length groups were all above
acceptale levels of 95%Wege and Andersoii978). Bass PSD was 50%+35, however
this statistic is not significant due to the small sample size (Reynolds and Ba8p, 197

Very few Bluegill Sunfish were collected (N=14)he desirable range of PSD for prey is

20 to 50% where the management objective is for good basgyfishwater containing

mainly Largemouth Bass and Bluegill Sunf{i§feithman etl., 1979). BluegilPSD

was 33%=37, lower than the targeted range. This statistic is not significant due to a small
sample sizeA table showing othéish species found and their observed abundance
estimates are included in TableThe bluegills ranged in size from-3&8mm.
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Discussion

Urieville Lake continues to support a fair fishery fargemouth Bass andliegill.

There are small numbers of quality sized bass (¥380) and bluegill (>150 mm)

available to anglers willing to fish in the tough, weedy conditiongufes 1 and 2).
Although few Bluegill Sunfish were collected during the (3)100 second fish community
surveys, many other individuals were encountered. Larger individuals were observed on
spawning beds in a very small portion of the lake that was outsid#osen fish
community sampling stations. Several large Redear Sunfishalgereollected Past
stocking has helped tmprove ande-establish fishalal bass and bluegill populations.
Urieville Lakewater qualiy and habitat issues are expected to coetiodimit future

fish abundance and angling quality. Urikie nutrient andediment problems are
resolvedthis impoundment will continue to produce limitishing opportunities.

Recommendations
Current statewide regulations concerning Largemouth &aggpanfish are sufficient at

this time. Fish populations within Urieville Lake are largely limited by water quality and
there is no indication that over harvest is taking place.

Table 1. Common and scientificmasand observed abundanestimates of
fish speciessampled from Urieville LakeSpring 2013

Common Name Scientific Name General Occurrence
Largemouth Bass Micropterus salmoides Common
Bluegill Sunfish Lepomis macrochirus Common
Creek Chubsucker Erimyzon oblongus Common
Pumpkinsee®unfish | Lepomis gibbosus Common
Golden Shiner Notemigonus crysoleucas Scarce
Common Carp Cyprinus Carpio Rare
American Eel Anguilla rostrata Scarce
Redear Sunfish Lepomis microlophus Scarce
Brown Bullhead Ameiurus nebulosus Common
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Figure 1. Leagth-frequency distribution of LargemouthaBs collected from
Urieville Lake, Spring 2013
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Figure 2. Lagth-frequency distribution of Bluegill &fish collected from
Urieville Lake, Spring 2013
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SUMMARY OF TROUT POPULATION STATISTICS 1 2013

State: Maryland Project No.: F-48-R-23
Study No.: 1l
Job No.: 1

Project Title: Survey and Management of Maryland's Fishery Resources
Study Title: Management of Maryland's Coldwater Streams

Job Title: Trout Population Statistics

Objectives:

The objectives of this study are:

1 To determine the distribution and abundance of trout, and to identify physical,
chemical and biological parameters affegtdensities of trout for those waters of
the state which are known to support natural trout populations, may have the
potential to support natural trout populations, or may be utilized to provide public
recreational trout fishing.

1 To monitor environmeial conditions in order to detect changes in environmental
guality to prevent or reduce environmental degradation as well as to document
any improvement in environmental quality.

1 To provide data for the development of effective management plans.

Methods

The methods described here are those used in all sample areas. In the event that the
methodology had to be modified in an individual area, it is noted in the methods section
for that area.

Sampling stations are selected to include all the habitat typssmi in the stream reach

to be surveyed (pool, riffle, run, etc.). The total length and width of the station are then
measured to the nearest tenth of a meter. Stream surface area is computed and expressed
in hectares. Fish populations are estimatéuguke three pass regression technique (P
0.05) outlined by Zippin (1958). Fish are collected using dip nets and a-Booth
backpack electrofishing unit (R4, Model 12A POW) or a SmitkRoot barge/bank
mounted electrofishing unit (1.5KW or 2.5 GPFR)he survey begins at the downstream
end of the station and three electrofishing passes are made through the entire station.
During each pass all the sportfish are collected and placed in a separate float box. The
relative abundances of ngame speceare observed and recorded. Observed
abundance estimate is expressed as scarce (< 5 individuals), combhigslividuals)

or abundant (> 100 individuals). All sportfish are anesthetized with a 1:10 solution of
clove oil and ethanol alcohol, identifi¢nl the species level, measured for total length to
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the nearest millimeter, weighed to the nearest gram, and returned alive to the stream at
the end of the survey. Population estimates for each species collected are made using the
MICROFISH 2.2 software mkage (VanDeventer and Platts 1985). The coefficient of
condition factor (K) was used to assess physical condition for trout species (Lagler 1952).
Statistical analyses of population means were interpreted as described in Motulsky
(2003).

Results & Discusion

Table 1 summarizes the results of all trout population studies funded within Federal Aid
Project F48-R-23 during 2013. An individual description of results for each sampling

area follows, however in order to provide a quick reference of coldwskersi

resources of the State, Fisheries Service staff prepared the following table summarizing
the results of all trout population studies funded with Federal Aid Projé8tH-20

during 2013. Population studies were conducted by Inland Fisheries pé o tiee

results are grouped by watersheds. Agencies of Federal, State, and local government with
resource management, lange planning, and environmental protection responsibilities

are encouraged to use this information to provide the maximum degrestextion for

those streams that are within their jurisdiction.



Table 1. Results of trout population surveys in Maryland during 2013. Key: Bk =
Brook Trout; Bn = Brown Trout; R = Rainbow Trout; Ct = Cutthroat Trout; n = ndyural
reproduced; a = stocked as adults; f = stocked as fingerlings.

North Branch Potomac River Watershed

Stream/Station | Species/| Adult | Adult Adult 95% | YOY/ | YOY/ | 95%
Origin | Kg/ha | Trout/ha | Trout/km | CI ha km Cl

North Branch Potomac River

Upper C&R Bn-nf |3 19 38 33.13 |0 0 0
Rnn,f |12 22 44 1169 | O 0 0
Total 15 42 82 13.11 |0 0 0

Trout Run

Lower |Bk-n |0 I |0 |0 | 244 147 [117

Jennings Run

Brick Plant  [Bk-n |37  [158 | 40 |0 |0 |0 |0

Ashley Run

Lower |Bk-n  [15 [286 | 53 |0 3357 [627 |35

Cash Valley Run

Lower Bk-n 57 737 187 1.01 |5895 |1493 |24

Upper Bk-n 4 91 19 0 227 46 29.4

Koontz Run

Lower Bk-n 30 731 253 0 0 0 0

Upper Bk-n 6 237 120 0 0 0 0

Sand Spring Run

Armory | No Trout Collected In Sample

Staub Run

Oil Spillway [Bk-n |40 |931 | 360 |6.07 |793 |[307 [83

Winebrenner Run

BelowDam |Bkn |3 | 87 | 27 |0 |0 [0 |0

Savage River Tailwater

Fly Only Bk-n 7 93 159 2.32 | 214 368 8.8
Bn-n 62 419 720 434 |61 104 6.9
Rn-a 2 10 16 0 0 0 0
Ct-f 1 3 5 0 0 0 0
Total 71 521 896 2.94 | 278 478 7.1

Aarons Run Bk-n 3 37 60 20.65 | 57 93 24.9
Bn-n 64 433 714 532 |63 104 10.3
Rn-a 2 10 16 98.33 | 0 0 0
Ct-f 1 3 5 0 0 0 0
Total 73 493 813 6.02 | 123 203 13.4

Upper Savage River

Frostburg Pond No Trout Collected In Sample

Lower

Frostburg Pond No Trout Collected In Sample

Upper
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Table 1 (continued). Resulbé trout population surveys in Maryland during 2013.
Key: Bk = Brook Trout; Bn = Brown Trout; R = Rainbow Trout; Ct = Cutthroat Trout;
n = naturally reproduced; a = stocked as adults; f = stocked as fingerlings.

Stream/Station | Species/| Adult | Adult Adult 95% | YOY/ | YOY/ | 95%
Origin | Kg/ha | Trout/ha | Trout/km | CI ha km Cl
Upper Bk-n 38 1172 453 2.73 |103 40 101.7
Middle Bk-n 25 245 160 134 |61 40 101.7
Rn-a 5 20 13 0 0 0 0
Total 30 265 173 0 61 40 101.7
Lower Bk-n 17 509 360 71.47 | 57 40 101.7
Rn-a 9 38 27 0 0 0 0
Total 27 509 360 71.47 | 57 40 101.7
Br oadwajBkn 1 19 13 0 0 0 0
Chapel Rn-a 7 38 27 0 0 0 0
Total 6 57 40 0 0 0 0
Big Run
Upper Bk-n 33 1220 667 3.42 | 732 400 25.9
Middle Bk-n 30 1030 453 545 |1394 | 613 4.8
Lower Bk-n 41 541 267 6.2 622 307 3.6
Monroe Run
Upper Bk-n 64 2900 773 1.6 450 120 11.8
Middle Bk-n 74 1636 720 1.39 |2636 |1160 |11.1
Lower Bk-n 27 737 373 1.82 | 474 240 -5.9
Monroe Run
Upper Bk-n 114 2433 973 4.45 | 900 360 14.4
Middle Bk-n 63 1167 747 11387 | 646 413 3.9
Lower Bk-n 8 150 40 93.1 |0 0 0
Rn-a 6 50 13 0 0 0 0
Total 14 200 53 48.73 | 0 0 0
Poplar lick
Upper Bk-n 39 1375 440 411 [2083 |667 |9.1
Middle Bk-n 55 1281 547 3.58 | 1375 | 587 30.6
Lower Bk-n 94 2000 747 5.31 | 429 160 17.3
Blue Lick
Upper Bk-n 39 1417 453 2.9 542 173 7.7
Middle Bk-n 28 484 200 10.99 | 1161 | 480 144.2
Lower Bk-n 9 345 133 0 138 53 0
Little Savage River
Upper Bk-n 26 365 427 219 | 378 187 21.4
Middle Bk-n 127 1741 627 7.02 0 0 0
Lower Bk-n 52 1586 613 17.43 | 759 293 91.8
Crabtree Creek
Upper Bk-n 50 579 293 5.14 | 1105 | 560 2.6
Middle Bk-n 28 286 213 3.66 |1036 | 773 10.1
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Table 1 (continued). Results of trout population surveys in Maryland during 2013.
Key: Bk = Brook Trout; Bn = Brown Trout; R = Rainbow Trout; Ct = Cutthroat Trout;
n = naturally reproduck a = stocked as adults; f = stocked as fingerlings.

Stream/Station | Species/| Adult | Adult Adult 95% | YOY/ | YOY/ | 95%
Origin | Kg/ha | Trout/ha | Trout/km | CI ha km Cl

Black Lick

Lower |Bk-n |12  |382 | 173 (118 |0 |0 |0

Elk Lick

Lower |Bk-n |35 | 967 | 387 448 [33 13 |0

Mud L ick

Lower |Bkn |11  |321 | 120 |0 (71 27 o

Bear Pen

Lower |Bk-n |71  [1500 | 640 16.7 | 19.06 | 813 [98.4

Dry Run

Lower |Bk-n  [50 [1071  [200 [4.16 |1286 [240 [7.6

Spring Lick

Lower Bk-n 20 600 160 - 1300 | 347 54

84.68
Youghiogheny River Watershed

Buffalo Run

Lower | No TroutCollected In Sample

Chub Run

Lower [Bkn |0 |0 [0 [0 (26 [13 |0

Cove Run

Hickory |Bk-n |10 103 | 40 1106.9 {241 [93 |15

Hoyes Run

Hunters Camp | Bk-n 5 154 53 43.25 | 500 173 8.3
Bn-n 10 192 67 9.32 | 115 40 1823
Rn-n 17 346 120 215 | 692 240 0
Total 31 692 240 294 | 1308 | 453 2.7

Youghiogheny River

Hoyes Run Bn-f,n 14 162 720 15.06 | O 0 0
Rnfa |43 262 1165 522 |0 0 0
Total 58 423 1879 571 |0 0 0

Sang Run Bn-f 4 10 38 41.77 | 0 0 0
Rnfa |8 19 71 39.09 | O 0 0
Total 13 33 121 40.27 | 0 0 0

Upper And Middle Potomac Watershed

Hunting Creek

Elbow Pool Bn-n 80 973 518 2.74 | 813 433 4.9
Rn-a 24 147 78 0 0 0 0
Total 104 1120 596 2.38 | 813 433 4.9

Bear Ranch Bn-n 77 778 368 476 | 926 439 6.0
Rn-a 4 19 9 0 0 0 0
Total 81 796 377 4.65 | 926 439 6.0
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Table 1 (continued). Results obut population surveys in Maryland during 2013.
Key: Bk = Brook Trout; Bn = Brown Trout; R = Rainbow Trout; Ct = Cutthroat Trout;
n = naturally reproduced; a = stocked as adults; f = stocked as fingerlings.

Stream/Station | Species/| Adult | Adult Adult 95% | YOY/ | YOY/ | 95%
Origin | Kg/ha | Trout/ha | Trout/km | CI ha km Cl

Little Hunting Creek

Catoctin Bn-n 140 1444 470 256 | 1333 |434 5.6

Hollow

Manor Area Bn-n 49 1167 474 2.04 | 833 339 17.1
Rnf 1 24 10 0 0 0 0
Total 50 1190 484 2.0 833 339 17.1

Catoctin Bk-n 0 0 0 0 56 20 0

Furnace Bn-n 183 2056 742 1.35 | 972 351 5.7
Total 183 2056 742 1.35 | 1028 | 371 5.4

Fishing Creek

Upper Right Bk-n 52 1810 529 2.63 | 1857 | 542 12.8

Fork

Lower Right Bk-n 17 786 289 3.03 | 1381 | 509 3.4

Fork

Upper Left Bk-n 40 2842 1200 3.7 921 389 60.0

Fork Rb-a 14 79 33 0 0 0 0
Total 56 2921 1233 3.6 921 389 60.0

Lower Left Bk-n 22 1174 404 3.7 261 90 0

Fork Rb-a 7 43 15 0 0 0 0
Total 28 1217 419 3.57 | 261 90 0

Above Ford Bk-n 106 5579 1472 2.83 | 1895 | 500 8.3

Left Fork

Below Ford Bk-n 44 2733 605 7.23 | 1333 | 295 5.0

Left Fork

Beaver Creek

Lower Jackson| Bn-n 74 752 505 515 | 473 318 4.9

Upper Jackson| Bn-n 193 1466 939 2.94 | 552 354 10.9
Rb-a,f,n |5 17 11 250 9 6 0
Total 199 1483 950 291 | 560 359 10.8

Put and Take | Bn-n 359 3014 1812 404 |2635 |1584 (4.1
Rb-a,f,n |2 14 8 0 14 8 0
Total 360 3027 1820 4.02 |2649 |1592 |4.1

Zimmerman Bn-n 90 521 390 20.63 | 322 241 64.1
Rb-a,f,n |2 8 6 0 8 6 0
Total 93 537 402 21.54 | 314 235 52.6

Black Rock

Rt. 66 |Bn-n [162 [1316 316 |40 [316 |76 O
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Table 1 (continued). Results obut population surveys in Maryland during 2013.
Key: Bk = Brook trout; Bn = Brown Trout; R = Rainbow Trout; Ct = Cutthroat Trout;
n = naturally reproduced; a = stocked as adults; f = stocked as fingerlings.

Stream/Station | Species/| Adult | Adult Adult 95% | YOY/ | YOY/ | 95%
Origin | Kg/ha | Trout/ha | Trout/km | CI ha km Cl
Patapsco River Watershed
Piney Run
Above Route | Bn-n 0 0 0 0 105 41 1125
97
Gunpowder Falls Watershed
Springhouse Run
Near Bk-n 41 800 320 5.9 633 253 76.2
Confluence
With Prettyboy
Reservoir
Clipper Mill tributary
Along Clipper | Bk-n 11 125 27 100 625 133 27.1
Mill Road
Frog Hollow
Spooks Hill Bk-n 6 70 20 106.9 | 47 14 635.3
And Parsonage| Bn-n 4 47 14 100 0 0 0
Roads Total 10 116 34 29.4 | 47 14 635.3
Piney Creek
Above 83  |[Bn-n  [80  [940 | 376 (28 [280 [112 [126
Panther Branch
Near Bn-n 26 571 213 3.5 3036 | 1133 | 27
Confluence
With
Gunpowder
Tailwater
Mingo Branch
USGS Station | Bn-n 49 1000 200 100 4267 | 853 37.6
Upstream
Bush Cabin Run
Below Evna Bk-n 11 233 59 14.99 | 33 8 100
Road Bn-n 19 200 51 45.2 | 300 76 33.1
Total 29 433 110 16.9 | 400 102 82.3
Sawmill Branch
5 Green Glade | Bk-n 7 89 30 100 133 45 20.2
Road
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Table 1 (continued). Results of trout population surveys in Maryland during 2013.
Key: Bk = Brook Trout; Bn = Brown Trout; R = Rainlolrout; Ct = Cutthroat Trout;
n = naturally reproduced; a = stocked as adults; f = stocked as fingerlings.

Stream/Station | Species/| Adult | Adult Adult 95% | YOY/ | YOY/ | 95%
Origin | Kg/ha | Trout/ha | Trout/km | ClI ha Km Cl

Unnamed tributary to Sawmill Branch

5 Green Glade | Bk-n 7 467 76 33.1 | 2467 | 403 36.8

Road

Unnamed tributary to Sawmill Branch

Gunpowder Bk-n 17 320 100 11.7 | 1440 | 451 39

Falls State Park

Tributary to unnamed tributary to Sawmill Branch

Gunpowder Bk-n 0 0 0 0 818 120 100

Falls State Park

Bunker Hill tributary

Above Bk-n 0 0 0 0 16 8 100

Confluence Bn-n 11 203 99 16.9 | 688 335 42.9

With Total 11 203 99 16.9 | 688 335 37.8

Gunpowder

Falls

Walker Run

Horse Trail Bk-n 11 179 53 100 |71 21 100

Crossing

Silver Run

Slab Bridge Rd| Bk-n 43 586 227 100 | 207 80 20.2

Below Old Mill

Dam

Bee Tree Run

Middle |Bn-n |81 [1161 |545 |5.9 [1403 [659 [8.6

Gunpowder Falls Tailwater

Dam/Falls Bn-n 114 1094 1757 1.8 19 30 100
Rb-s 1 6 10 100 |88 141 15.7
Total 116 1101 1767 1.8 107 172 10.6

Masemore Bn-n 61 515 661 1.1 235 303 325

Road Bk-n 0 2 3 100 |0 0 0
Rb-s 0 0 0 7 9 38.1
Total 60 517 664 1.1 240 309 29.6

Below Blue Bn-n 49 349 722 15 156 323 8.9

Mount Road

Long Green Creek

Downstream of| Bn-n 3 16 11 100 11 7 100

Long Green

Pike
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Table 1 (continued). Resulbé trout population surveys in Maryland during 2013.
Key: Bk = Brook Trout; Bn = Brown Trout; R = Rainbow Trout; Ct = Cutthroat Trout;
n = naturally reproduced; a = stocked as adults; f = stocked as fingerlings.

Stream/Station | Species/| Adult Adult Adult 95% | YOY/ | YOY/ | 95%
Origin | Kg/ha Trout/ha | Trout/km | CI ha km Cl

PotomacWashington Watershed

Good Hope Tributary

Hobbs Drive [Bnn |1 | 38 IE 100 |0 [0 |0
Gum Springs Tributary
Mouth |Bn-n |3 | 27 | 6 1100 [0 |0 |0

Lower Susquehanna Watershed

Gladden Branch

Rocks Statn | Bk-n 29 432 121 7.4 | 270 75 27.1

Road

Kellogg Branch

Knopp Road Bk-n 2 43 13 100 (O 0 0
Bn-n 12 43 13 100 | 130 |40 253
Total 15 87 27 100 | 130 |40 253

Patuxent River Watershed

Patuxent River Tailwater

Below Brighton| Bn-s 4 16 25 66.6 | 16 25 100
Dam Rb-s 0 0 0 0 83 128 16.6
Total 4 16 25 66.6 | 99 153 12.1
Haviland Mill | Bn-s 6 33 51 100 | O 0 0
Road Rb-s 1 4 6 100 |4 6 100
Total 7 37 57 100 |4 6 100

Lower Susquehanna Watershed

Basin Run Unnamed Tributary

RussellRoad [Bn-n |0 [0 |0 |0 [650 [130 |0
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State: Maryland Project No.: F-48-R-23
Study No.: 1l
Job No.: 2

Project Title: Survey and Management of Maryland's Fishery Resources
Study Title: Management of Maryland's Coldwater Streams
Job Title: Individual stream studies

Western Region District | T Garrett and Allegany Counties
Savage River Tailwater Trout Population Studies
(Garrett County)

Introduction

The Savage River Tailwater (SRT) is a 7.9 km stream reach of the Savage River between
the Savage River Reservoir Dam and its canftie with the North Branch Potomac

River (NBPR) in Garrett County, MD. The SRT was managed entirely as a Put and Take
trout fishery prior to 1987. After the completion of Jennings Randolph Reservoir on the
NBPR upstream of the mouth of the Savage RivaoBR, The United States Army

Corps of Engineers (USACE), operators of both reservoirs, coordinated flow
management from the Savage River Reservoir closely with that of Jennings Randolph
Reservoir. The result was more flexibility in the management ofdhade River

Reservoir, and increased potential for wild trout management downstream. By 1986, the
USACE had begun to implement flow and lake level management recommendations
from the MD DNR Inland Fisheries Service designed to enhance coldwater fisheries
management downstream of the Savage River Reservoir. The SRT is regulated under
Trophy Trout regulations implemented in January 1987 and further modified in 1991.
The current regulation strategy includes afgdhing Only Trophy Trout Management

Area locded in the section of the river from the Savage River Reservoir downstream
approximately 2.1 km to the Allegany Bridge. A Trophy Trout Management Area,
restricted to the use of single hook artificial lures or flies, is located between the Allegany
Bridge and the mouth of the river, a distance of about 4.4 km. Regulations for both
Trophy Trout Management Areas include a yeamd open season, a 305 mm minimum
size limit for Brook TroutSalvelinus fontinalisa 457 mm minimum size limit for Brown
Trout Salmotrutta, and a twetrout daily creel limit. There is no minimum size limit on
Rainbow TroutOncorhynchus mykiss either area. The stocking of hatchery trout in the
SRT was discontinued after 1990.

Objectives
The purpose of this study is to monitor trpopulation parameters of the wild Brook
Trout and Brown Trout fishery that has developed in the SRT since 1987. The objectives

are:
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1 Estimate adult and young of year trout population densities annually in two
established sampling stations.

1 Estimate adultrout standing crops annually.

1 Calculate indices of physical condition of adult trout.

1 Monitor the aquatic macroinvertebrate community.

Methods

Fish populationsurvey

Methodology follows that described in the Study Il Job 1 Methods section. Only
variaions from that methodology are described h&reut populations were estimated at
two stations in the SRT during 2013. Station 1 was located in the 2.1 km Fly Fishing
Only section, while Station 2 was located in the 4.4 km Artificial Lures/Flies section.

Benthic Macroinvertebrates

Benthic macroinvertebrate surveystivo sample stationgere conducted iAugust

2013. Benthic macroinvertebrates were collected using a kick net (six 30 second kicks) at
each sample station. The samples were collecteddreaniety of stream habitats,

including riffle areas and pools within each station. The samples were placed in a labeled
sample bottle and preserved with 70% isopropyl alcohol. In the lab, the samples were
poured into a white tray and all macroinvertebsawere picked from the detritus and

placed in a sample bottle containing 70% isopropyl alcohol. The macroinvertebrates were
identified to the lowest practical taxon (Merritt and Cummins 1996; Pennak 1978;

Stewart and Stark 1988; Wiggins 1977) and popataitidices were calculated using the
met hods utilized by the Maryl and Department
Division described by MD DNR (2004) and from the Maryland Biological Stream Survey
(Southerland et al. 2005). Results are shown ipgpendix of this reporsection

Results

A list of fish species collected in the SRT during 2013 is contained in Table 1. This fish
species assemblage, consisting mainly of salmonids, cottids, and cyprinids, is indicative
of a coldwater community (Ste2n 2000).

Estimates of adult trout species standing crops (kg/ha) in the SRT from 2009 to 2013 are
presented in Figure 1. Combined trout species standing crops showed an increase for the
first time since the reservoir draining event during 2010. Brookiflstanding crops in

the SRT have decreased significantly since 1988, and have remained relatively low (< 5
kg/ha) during the last fivgear period (Figure 1). Brown Trout standing crops have
increased for the first time since the February 2010 reseatraiming event (Figure 1).

Table 2 shows that Brown Trout continue to make up the majority of the combined
species standing crop, comprising about 87.5% of the total during 2013, with Brook

Trout comprising 7%, and Rainbow Trout/Cutthroat Trout the redesin
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Figure 2 shows the adult trout species densities (trout per km) for the years 2009 through
2013. The combined adult trout densities did not meet our management objective of 621
adult trout per km during 2010 through 2012. However, the strong 2@t-2lgss

provided for an increase in adult trout densities, exceeding our management goals in
2013. Adult Brown Trout continue to be the donminsalmonid species in the SRT
comprising about 84% of the estimated adult density (Table 3). Adult Brook Trout
estimated densities continue to be low, accounting for only 13% of the estimated
combined adult trout densities in 2013. Rainbow Trout are generally found in low
densities in the SRTN(= 6), and are emigrants from the North Branch Potomac River or
from the Savage River Reservoir, where they are stocked as part of the Put and Take trout
stocking program. Two adult Cutthroat Trout were also collected (one in each station)
and were most likely stocked as fingerlings in the North Branch Potomac River in 2011.

Young-of-year (YOY) trout densities for 2009 through 2013 are shown in Figure 3. Weak
year classes for both Brook and Brown Trout were observed in 2009 through 2011 when
the estimated YOY densities were less than 200/km. A strongchgesar for both Brado

and Brown Trout was documented in 2012 when both species exceeded 500 YOY per
km. The 2013 yeatlass for both Brook Trout and Brown Trout were less than 250
YOY/km; however Brook Trout YOY densities were about 2 times greater than Brown
Trout YOY densiies (Table 5).

During the critical trout egg/fry stage (October 20May 2013), flows in the SRT

exceeded 800 cfs on at least four events, with maximum flows reaching 3,000 cfs in early
May (Figure 4). These high flow events during this time periodrgégdnave negative
impacts on YOY densities.

The densities of qualitgized trout in the SRT for 2002013 are presented in Figure 5.
Thequalitysi ze trout (QST) estimate is a useful d
size structure. The mean nuentof quality sized Brown Trout (> 305 mm) per km

showed a slight decrease since 2009 as older, larger fish exit the population and there has

been poor recruitment up until 2013. The mean number of cusatieyBrook Trout (>

229 mm) per km continued to belatively low in 2013, as numbers ranged from 8 to 20

QST/km during this five year period.

Average size and condition of adult trout in the SRT for 2013 are contained in Table 4.
Condition factors (K) were in the optimal range (01900) for all troutspeciesThis is

an indication that habitat and forage availability is sufficient to support current trout
numbers. Average size of both adult Brook Trout and Brown Trout decreased since 2012,
indicating the recruitment of the Age 1+ fish from the 2012-géass into the adult

population (Figures 6 and 7). The maximum size Brook Trout was 300 mm, close to the
Trophy Trout minimum size of 305 mm; while the maximum size Brown Trout was 410
mm, less than the Trophy Trout size of 457 mm.
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Discussion

Trophy trout regulations were first implemented on a limited basis in 1987, and then
extended throughout the SRT in 1991. The stocking of hatchery Rainbow Trout was
discontinued after 1990. The minimum size requirements for harvestable Brook and
Brown Trout n the SRT protect a high proportion of the wild trout population and the
termination of stocking eliminated competition for space and forage between wild and
hatchery trout. Initially, wild Brook Trout numbers increased quickly, exceeding the
Brown Trout mpulation in 1988. Since 1988, the wild trout population of the SRT has
reflected the gradual domination of Brown Trout in terms of standing crop and density.
Other investigators have reported comparable findings in streams where Brook Trout and
Brown Traut coexist (Waters 1983, Faush and White 1981, Kaeding 1980). Barnhart and
Engstrom Heg (1984) reported that a similar pattern of Brook Trout and Brown Trout
standing crops developed in the Batten Kill River subsequent to the implementation of
restrictiveharvest regulations. Various reasons are offered. Brown Trout, often larger in
size, displace Brook Trout to marginal habitat (Faush and White 1981, Dewald 1990).
Brown Trout are more aggressive than Brook Trout and compete more successfully for
limited space (Waters 1983). Brown Trout prey effectively on yefrthe-year Brook

Trout while consuming few YOY Brown Trout (Alexander 1977).

Conditions due to dam release operations during winter 2009 and the draining of the
reservoir during February 2018nd high spring flows in 2011 led to poor or absent-year
classes of wild trout during these years. Adult trout densities and standing crops declined
in 2012 due to lack of recruitment stock. Flows from the Savage River Reservoir did not
exceed 800 cfs dung the critical trout spawning, egg, and fry period from October 2011
through May 2012. As a result, a strong yelass was produced for both Brook and

Brown Trout in the SRT in 2012. A moderate yekass for both Brook Trout and Brown
Trout was documead in 2013, and flows exceeded 800 cfs during four events during the
critical life stage in 2013.

The overall quality of the SRT trout fishery is truly extraordinary, with adult trout
densities exceeding the management goal of 621 trout/km in 2018ugltltomprising

a relatively small proportion of all trout in the SRT, wild Brook Trout dominate the
remainder of the watershed upstream of the Savage River Reservoir. Wild Brown Trout
are present in less than 10% of streams supportings&ihining trat populations in the
upper North Branch Potomac River watershed. The SRT, characterized by an abundance
of wild Brown Trout including many qualitgized fish, offers a unique opportunity for
anglers. However, the continued presence of a viable wild Bromk component in the

SRT trout fishery is desirable from a management perspective. The continued
maintenance of a significant wild Brook Trout component in the SRT is considered a key
element of overall wild trout management in the SRT. Brook Trokedties and lures
aggressively and are relatively easier for anglers to catch than Brown Trout, thus
contributing to the overall perception of fishing quality. Although Brook Trout were only
13 % of the estimated adult trout density in the SRT dur@ig2contacts with anglers
indicated that Brook Trout were routinely caught. At this point in the history of the SRT
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fishery, successful reproduction by Brook Trout is imperative to maintain their current
levels. Measures for maintenance of flows durirgydtitical egg and fry stage are
necessary to ensure optimal condition for yeass success.

Recommendations

All project work objectives for this study period were accomplished. However, further
study will be required in order to continue to monttoe status of wild Brook Trout and
Brown Trout in response to trophy trout management in the SRT. It is recommended that
this study be continued in 2014.

Table 1. A list of common and scientific names and alied abundance estimate
of fish speces collected in the Savage River Tailwater, 2013.

Common Name Scientific Name General Occurrence
Blacknose Dace Rhinichthys atratulus Scarce

Longnose Dace Rhinichthys cataractae Common

White Sucker Catostomugsommersonii Common

Cutthroat Trout Oncorhynchus clarki Scarce

Rainbow Trout Oncorhynchus mykiss Common

Brown Trout Salmo trutta Abundant

Brook Trout Salvelinus fontinalis Abundant

Blue Ridge Sculpin Cottus caeruleomentum Abundant

Yellow Perch Perca flavescens Scarce

Table 2. Adult trout standing crops (Kg/ha with 95% @t)the Savage River
Tailwater,2013.

Station | Combined Brook Brown Rainbow Cutthroat
species Trout Trout Trout Trout

1 71+ 2 7+0 62+ 3 2+0 1+0

2 73+3 3+1 64+ 3 2+3 1+0

Mean= | 72+3 5+1 63+3 2+1 1+0
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Table 3. Adult trout densities (Trout/km with 95 % dp the Savage River
Tailwater,2013.

Station | Combined Brook Brown Rainbow Cutthroat
species Trout Trout Trout Trout

1 896 + 26 159+ 3 720+ 31 16+0 5+0

2 813+ 49 60+ 13 714+ 38 16+ 16 5+0

Mean = | 855+ 38 110+8 717+ 35 16+8 5+0

Table 4. Mean size and condition with ranges in parenthesis of adult Braak Tro
Brown Trout, and Rainbow Trout in the Savage River Tailwater, 2013.

Species N Mean TL (mm) | Mean W (Q) Mean K factor
Brook Trout 40 | 193 (145300) | 77 (33222) 0.98 (0.821.19)
Brown Trout 252 | 227 (137410) | 148 (26720) 0.99 (0.691.31)

Rainbow Trout | 6 | 321 (285380) | 313 (216506) | 0.91 (0.791.00)

Cutthroat Trout| 2 | 275 (260290) | 193 (166226) | 0.92 (0.910.93)

Table 5. Young of year trout densities (YOY/kntw95% CI) in the Savage
River Tailwater, 2013.

Station | Combined species Brook Trout Brown Trout
1 478+ 34 368+ 26 104+ 7

2 203+ 27 93+ 23 104+ 10
Mean =| 341+ 31 231+ 25 104+ 9
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Appendix
SAVAGE RIVER MACROINVERTEBRATE SAMPLES AUGUST 2013

Thefollowing macroinvertebrate samples were collected in August of 2013. In 2013,
this was the first time Porifera (freshwater sponges) were collected at both stations, but
they were much more abundant at the lower, Aaron Run station.

Savage River AlleganBridge August 9, 2013
Order Family/genus Count Tolerance | Feeding Life habit
Ephemeroptera | Baetis sp 55 3.9 Collector sw, cb, cn
Heptagenia sp 5 2.6 Scraper cn, sw
Paraleptophlebia sp. 13 2 Collector Sw, cn, sp
Pseudocloeon sp. (=Acentrella)sp. 4 4.9 Collector Sw, cn
Stenonema sp. 6 4.6 Scraper cn
Plecoptera Leuctra sp. 95 0.4 Shredder ch
Trichoptera Hydropsyche sp. 8 7.5 Filterer ch
Hydroptila sp. 4 6 Scraper cn
Potamyia sp. 6 5.7 Filterer cn
Diptera Chironomidae SF Chironominae 64 6.6 Collector
SF Orthocladiinae | 67 7.6 Collector
SF Tanypodinae 17 7.5 Predator
TR Tanytarsini 111 35 Collector
Unid Empididae 1 7.5 Predator sp, bu
Tipulidae- Antocha sp. 2 8 Collector cn
Hexatoma sp 2 15 Predator bu, o
Hydracarina 4 6 Predator SW
Isopoda Asellus sp. (=Caecidotea) 29 2.6 Collector sp
Amphipoda Gammarus sp. 354 6.7 Shredder sp
Coleoptera Elmidae- Dubiraphia sp 3 5.7 Scraper cn, cb
Decapoda Unid Cambaridae 1 2.8 Shredder sp
Annelida Unid Oligochaeta 18 10 Collector bu
Porifera in samples
S =22 N=869
Fisheries Data MBSS Data Combined Highlands
Richness = 22 Number of Taxa = 22 (3)
HBI =5.3 Number of EPT taxa = 9 (3)
Scraper filterer ratio = 1.28 Number of Ephemeroptaitaxa = 5 (5)
EPT =#196 Taxa9 % intolerant urban = 16.7 (1)
EPT/C =0.76 % Tanytarsini = 12.8 (5)
Dominant family = 40.7% Gammaridae % Scrapers =2.1 (1)
CPOM =0.51 % Swimmers = 8.7 (3)
Diversity = 2.95 % Diptera = 28.4 (3)
Equitability = 0.49 IBI = 3 fair
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Savage River Macroinvertebrate Samplinaron Run Station August 9, 2013

Order Family/genus Count Tolerance | Feeding Life habit
Ephemeroptera | Acentrella sp 43 4.9 Collector Sw, cn
Baetis sp 209 3.9 Collector sw, cb, cn
Drurella sp 20 1.9 Scraper cn, sp
Epeorus sp 25 1.7 Scraper cn
Ephemerella sp 3 2.3 Collector cn, sw
Eurylophella sp 6 4.5 Scraper cn, sp
Heptagenia sp 9 2.6 Scraper cn, sw
Leucrocuta sp 23 1.8 Scraper cn
Paraleptophlebia sp 46 2 Collector SW, Cn sp
Stenonema sp 57 4.6 Scraper cn
Plecoptera Allocapnia sp 1 4.2 Shredder cn
Acroneuria sp 8 2.5 Predator ch
Agnetina sp (= Phasganophora sp) 1 2.2 Predator cn
Isoperla sp 3 2.4 Predator cn, sp
Leuctra sp 769 0.4 Shredder ch
Trichoptera Cheunatopsyche sp 10 6.5 Filterer ch
Dolophilodes sp 22 1.7 Filterer cn
Hydropsyche sp 37 7.5 Filterer cn
Polycentropus sp 7 1.1 Filterer cn
Potamyia sp 3 5.7 Filterer ch
Rhyacophila sp 8 2.1 Predator cn
Diptera Blephariceridae Blepharicera sp 3 4 Scraper cn
Chironomidae Chironominae 10 6.6 Collector
Chironomidae Orthocladiinae 16 7.6 Collector
Chironomidae Tanypodinae 55 7.5 Predator
Chironomidae Tanytarsini 83 35 Collector
Simuliidae- Simulium sp 8 5.7 Filterer cn
Tipulidaei Antocha sp 9 8 Collector cn
Hexatoma sp 16 15 Predator bu, sp
Unid Empididae 4 7.5 Predator sp, bu
Isopoda Asellus sp 11 2.6 Collector sp
Amphipoda Gammarus sp 38 6.7 Shredder sp
Nematomorpha | Gordidae 4 6.8 Predator
Acatiformes Hydracarina 5 6 Predator SwW
Megaloptera Nigronia sp 1 14 Predator cn, cb
Coleoptera Elmidaei Stenelmis sp 20 7.1 Scraper ch
Unidentified 28 4.8 Collector ch
Oligochaeta Unid oligochaeta 48 10 Collector bu
Turbellaria Unidentified 5 4 Predator sp
Lepidoptera Pyraulidae 1 6.7 Shredder cb
Numerous Porifera in samples
S =40 N=1675

Fisheries Data

MBSS Data Combined Highlands

Richness = 40

Number of Taxa = 40 (5)

HBI =27

Number of EPT taxa = 21 (5)

Scrapefilterer ratio = 1.87

Number of Ephemeroptera taxa = 10 (5)

EPT =#1310 Taxa 21

% intolerant urban = 58 (3)

EPT/C =7.99

% Tanytarsini = 4.9 (5)

Dominant family = 45.9% Leuctridae

% Scrapers = 9.7 (3)

CPOM =0.48

% Swimmers = 18.1 (5)

Diversity = 331

% Diptera =12.2 (5)

Equitability = 0.43

IBI = 4.5 good
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Data Analysis

To compare these data to past samples, two criteria were dltbedndex of Biotic

Integrity (IBI) from the Maryland Biological Stream Survey (MBSS) data evaluation, and
the Hisenhoff Biotic Index modified (HBI) used by Inland Fisheries. Trendlines were
inserted for both sets of data and both showed that macroinvertebrate populations have
been improving gradually over the accumulated sampling results. Figure 1 shows the IBI
data for the Allegany Bridge station; Figure 2 shows the HBI. Figure 3 shows the IBI
data for the Aaron Run bridge station; Figure 4 shows the HBI.

Savage River Allegany Bridge
MBSS Combined Highlands Benthic IBI Score

=1
=i
—
—

1980
1983
1984
1985
1986 ]
1987
1988
1989
1992
1993
1993
1994
1995
1996
1997
1997
1999

Benthic IBI score
o = N

1 1 -
::::':
:I':|.

Figure 1. Savage River Allegany Bridge statiBhdata 1980° 2013. (Scores:
verypoor. 17 1.9; poor:21 2.9; fair: 3i 3.9; good41 5.)

-C27 -



Savage River Allegany Bridge
HBI
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Figure 2. Savage River Allegany Bridge station HBI date0198013. (Scoré
excellent: 0" 3.5; very good: 3.51 4.5; good4.517 5.5; fair: 5.511 6.5;fairly poor:
6.517 7.5; poor: 7.51 8.5; verypoor:8.5171 10.)

Savage River Aaron Run
MBSS Combined Highlands Benthic IBI Score

Benthic IBI
o = N
—— |

2013 1

Figure 3. Savage River Aaron Run statiBhdata 1980° 2013. (Scoreszery
poor:17 1.9 poor: 2i 2.9; fair: 31 3.9; good4i 5.)
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Savage River Aaron Run
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Figure 4. Savage River Allegany Bridge statidBlldata 1980 2013. (Scores:
excellet: 07 3.5; very good: 3.51 4.5; good 4.517 5.5; fair: 5.511 6.5;fairly poor:
6.511 7.5; poor: 7.51 8.5; very poor8.511 10.)
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Youghiogheny River Trout Population Studies
(Garrett County)

Introduction

The portion otthe Youghiogheny River (Garrett County, MD) from the Deep Creek

Hydro Station (DCHS) tailrace downstream approximately 6.4 km to the Sang Run

bridge was designated a Catch and Release Trout Fishing Area (C&R TFA) in 1993.

Regulations limit terminal tackl® artificial lures and flies. Fishing is permitted year

round. Prior to 1993, this portion of the ri
Trout Stream regulations, which specified afigth daily creel limit with no minimum

size, bait, or tackle strictions. The fishery in the C&R TFA is maintained through put

andgrow stockings of fingerling Brown Trout Salmo trutta and Rainbow Trout

Oncorhynchus mykis$Staff strivesto maintain a trout population density of 621 trout/

km and standing crop of 2&/ha as measured during fall sampling efforts. Two

sampling stations within the C&R TFA, the Hoyes Station located near the upper

boundary and the Sang Run Station located near the lower boundary, have been surveyed

for trout populations annually since8® Trout populations were sampled at a third

|l ocation, known as the Deadmands Station, ab
1999, however this station was dropped in 2009 due to inaccessibility.

The current operating license for the DCHS requiregptrature control (maintenance of

< 25 C in the Youghiogheny River measured at Sang Run during June, July, and
August), minimum flow maintenance (40 cfs in the Youghiogheny River measured at the
DCHS tailrace outflow), and dissolved oxygen augmentationeet State standards (> 6
ppm average, 5 ppm minimum in the DCHS discharge) for downstream coldwater
fisheries enhancement. These combined measures were implemented beginning in 1995
as part of an operating license renewal agreement with the Marylandreptof the
Environment (1994), Water Resource Administratibeep Creek Lake ProjeciVater
Appropriation Permit No. GA92S009(01) andissued in 2007 with Water

Appropriation Permit No. GA1992S009(07) (MDE 2007).

Objectives

The purpose of this gty is to monitor trout population parameters in the Youghiogheny
River C&R TFA in response to catch and release regulations and coldwater enhancement
measures working in concert since 1995. The objectives are to:
91 Document fish species composition and atante.
1 Estimate trout population densities and standing crops annually in two established
sampling stations.
1 Calculate indices of physical condition for trout species.
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Methods

Fish populations

Methodology follows that described in the Study Il Joblethods section. Only
variations from that methodology are described Heésh sampling locationast Hoyes
and Sang Ruare presented in Table 1.

Temperature Enhancement

Onset StowAway® temperature loggers were deployed in the river at nine sites from
Swallow Falls to Sang Run between June and September to assess the effectiveness of
water temperature control by the DCHS. The temperature monitors were programmed to
record at thirtyminute intervals. One temperature logger was deployed at the DCHS to
record ambient air temperatures. Temperature data were forwarded to Versar, Inc., a MD
DNR consultant, for analysis. Temperature enhancement and flow augmentation
protocols for the DCLHS are described in the licensing agreement (MDE 2007).

Results

Fish populations

A list of the common and scientific names of the twelve fish species collected in the
Youghiogheny River within the C&R TFA during 2013 is contained in Table 2. The fish
species assemblage is indicative of a coldwater/coolwater fish comynf@tatner 2000).

Trout densities and standing crops reached the management objective of 621 trout/km
and 25 kg/ha (Tables 3 and 4). However, the majority of the trout densities and biomass
resulted from summer stockings of both Brown Trout (< 200 mmahid)Rainbow Trout
(<275 mm TL) as shown in Figures 1 and 2. The {tmrg trout densities and standing

crops since 1988 to 2013 are presented in Figures 3 and 4, and show a positive trend line
since the adoption of catch and return regulations and tetapeenhancement

protocols.

Average total length, weight, and condition factors for trout in the Youghiogheny River
are contained in Table 5. Condition factors were within the optimal range-(D.20)

for both species. Species composition of trouh@Youghiogheny River C&R TFA was
36 % Brown Trout and 64% Rainbow Trout in 2013. Length frequency distribution of
Brown and Rainbow Trout collected in the river during 2013 show qesiligy (> 305

mm) and trophysize Brown and Rainbow Trout (> 457 mw@re present in the
population (Figures 1 and 2). Earlier adass trout were well represented from the
spring and summer fingerling stockings in 2013 (Figures 1 and 2).

The estimated number of quahsyze trout (> 305 mm) per kilometer is presented in
Table 6. Thequalisg i ze trout (QST) estimate is a usef
age and size structure. Generally, fingergtgcked trout attain 305 mm by Age 3 in the

-C31-



Youghiogheny River C&R TFA. We have observed a significant increase imuthieen

of quality-size trout (QST) since catch and release and coldwater enhancement measures
were implemented iest P = <0.0001). Despite significant decreases in trout densities
during 2011 and 2012, (exceedances were 18 and 17 days, maximum tengp2gafure

°C and 26.1 °C respectively) the number of QST has remained stable as shown in Figure
5.

A record of fingerling trout stocking for 2013 is presented in Table 8. The annual
management objective number is a minimum of 20,000 fall fingerlings @ &fHvn

Trout and 10,000 warmwater Rainbow Trout). This annual stocking rate generally
achieves the management objective of 621 trout/km within the management area during
the fall survey. Surplus Kamloops and Shasta strain Rainbow Trout fingerlings were
stocked in the spring and appeared to have poor survival. Larger surplus Kamloops strain
Rainbow Trout from the Freshwater Institute were stocked just prior to the sampling time
period. Despite equal numbers stocked at Hoyes and Sang Run, few were calldeted
Sang Run station, while they were abundant at the Hoyes station. Brown Trout
fingerlings stocked during May and August were well represented in the fall sample. The
number of fingerling Brown Trout and Warmwatdrain Rainbow Trout met the
managemet objective in 2013. Three hundred adult Kamloops Rainbow Trout were
stocked in the fall in order to improve fishing conditions especially in the Sang Run area.

Temperature Enhancement
All temperature data were forward to Versar, Inc for analysis. Reflbtie delivered
upon completion.

Discussion

Prior to 1995, Youghiogheny River temperature often exceede@ &bmid-summer

and reached as high as Z@in the C&R TFA, reducing available trout habitat to cool
water refugia created by tributariespring seeps, groundwater flow interface, and shade
(MD DNR 1991). Trout standing crops, adult trout densities, and numbers of quality size
trout in the Youghiogheny River C&R TFA have increased since catch and release
regulations as well as minimum flodissolved oxygen augmentation, and coldwater
temperature enhancement releases implemented at the DCHS beginning in 1995.
Maintenance of water temperature and flow volume within a range which Brown and
Rainbow Trout can tolerate has increased availablaagtabithe Youghiogheny River

C&R TFA during critical midsummer periods, increasing survival and supporting a
larger population as well as a high quality fishery. We strive to produce an adult trout
population of 621/km (1,000/mile) throughout the Yougihieny River C&R TFA to

maintain a higkquality trout fishery. The 2005, 2011, and 2012 estimated trout
population decreased significantly from previous fiestperature enhancement years.
During these years, the trout population densities and standingwewp reduced to

levels observed prior to the temperature enhancement plan mainly due to the number and
duration of temperature exceedances. The loss of trout densities in 2011 and 2012 was
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the greatest reduction (6.2 and-6oftl decrease respectivelyfn 2010) since the
temperature enhancement plan was instituted in 1995.

The current puaindgrow fingerling stocking management objective of 20,000 fall
fingerlings annually (10,000 Brown Trout, 10,000 warmwater Rainbow Trout) is
intended to achieve troesired adult trout densities. The stocking objective level for both
Warmwater Rainbow Trout and Brown Trout was met in 2013. The stocking of spring
Kamloops and Shasta strain Rainbow Trout appear to have had low survival rates by the
fall stocking periodTemperature exceedances most likely caused of pooisanemer
survival of these fish. However, Brown Trout fingerlings stocked during the summer
showed good survival by the fall sample. Warmwater Rainbow Trout and Brown Trout
stocked as fall fingerlingsecruit to age 1+ at similar rates (MD DNR 2002). Condition
factors for adult trout were within the optimal range for both Brown Trout and Rainbow
Trout, indicating that food availability did not limit survival. Abundance of other fish
species in the rivdras remained stable throughout this study period indicating that trout
stocking is having little effect on their populations. Barnhart and Engdttegn(1984)
concluded that pesaindgrow management in larger rivers where recruitment is stable or
controlled supported the best catch and release trout fisheries.

Recommendations
All project work objectives for this study period were accomplished. However, further
study will be required in order to continue to monitor the status of the trout population

within the Youghiogheny River C&R TFA. It is recommended that this study be
continued in 2015.
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Table 1. Youghiogheny River trout sampling stations 2013.

Station Name Start location End location
Hoyes Run N39°31.681 W79°24.684 | N39°31.58 W79°24.619
Sang Run N39°33.918 W79°25.643 | N39°33.888 W79°25.519

Table 2. List of common and scientific names and relative abundance of fish
speciexollected in the Youghiogheny River Catmhd Release Trout Fishing Area,
2013.

Common Name Sciertific Name General occurrence
River Chub Nocomis micropogon Abundant
Longnose Dace Rhinichthys cataractae Common
White Sucker Catostomugommersonii | Scarce
Northern Hog Sucker Hypentelium nigricans Abundant
Margined Madtom Noturus insignis Common
Brown Bullhead Ameiurus nebulosus Scarce
Rainbow Trout Oncorhynchus mykiss Abundant
Brown Trout Salmo trutta Abundant
Mottled Sculpin Cottus bairdi Abundant
Pumpkinseed Lepomis gibbosus Scarce
Rock Bass Ambloplites rupestris Common
Smallmouth Bass Micropterus dolomieu Common
Total species = 12

Table 3. Trout densities (trout/km 95% CI) in the Yogheny River Catch and
Releasdrout Fishing Area, 2013.

Station Combined species | Brown Trout Rainbow Trout
Hoyes 1879 + 107 720 +109 1165 + 61
Sang Run 121 + 49 38+ 16 71+ 28

Mean = 1000 + 78 379 + 63 618 + 45
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Table 4. Trout standing crops (kg/ha 95% CI) in the Youghiogheny RivehCat
andRelease Trout Fishing Area, 2013.

Station Combined species | Brown Trout Rainbow Trout
Hoyes 58 + 3 14 + 3 43 + 2
Sang Run 13+ 5 4+ 2 8+3
Mean = 36+4 9+3 26+ 3

Table 5. Average length, weight, and condition factors of trout ¢etlao the
Youghiogheny River Catch and Return Tr&ighing Area, 2013. Means witAnges in
parenthes.

Species N | Total Length (mm) | Weight (g) Condition Factor (K)

Brown Trout | 119 196 (155 585) 108 (36i 1924) | 1.01 (0.68 1.34)

Rainbow Trout | 212| 253 (121i 460) 177 (12 1130) | 0.96 (0.68 1.25)

Table 6. Estimated qualisize trout (> 30%nm) in the Youghiogheny River
Catch andReturn Trout Fishing Area, 2013.

Station Combined species | Brown Trout Rainbow Trout
Hoyes 71 27 44
Sang Run 44 16 27
Mean = 58 22 36
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Table 7. Stocking record for the Youghiogheny Ri@atchand Return Trout
FishingArea, 2013.

Date Species/strain Number Size Source
5-17-13 Rainbow 23,000 59/Ib APH
Trout/Kamloops
5-20-13 Brown Trout 10,750 43/1b Cushwa
7-26-13 Rainbow / Shasta 10,700 49/1b APH
7-26-13 Rainbow / Shasta 5,775 33/Ib APH
8-9-13 Brown Trout 5,000 8.4/lb Cushwa
9-3-13 Rainbow 1,000 2.4/1b Freshwater
Trout/Kamloops Inst.
10-4-13 WW Rainbow 10,000 23/Ib Laurel Hill
10-22-13 Rainbow 300 2.2/Ib Bear Creek
Trout/Kamloops

Total = 24,000 Fingerling Kamloops Rainbow Trout; 300 k#@mloops Rainbow
Trout Fingerlings; 16,475 Fingerling Shasta Rainbow Trout; 10,000 Fingerling
Warmwater Rainbow Trout; 15,750 Fingerling Brown Trout.
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Figure 1. Length frequency distribution of Brown Tro(N = 119) in the

YoughioghenyRiver Catch and Release Trout Fishing Area, 2013.
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Figure 2. Length frequency distribution é&tainbow Trout (N = 212) in the
Youghiogheny River Catch and Release Trout Fishing Area, 2013.
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Western Region Il
(Washington and Frederick Counties)

Antietam Creek
(Washington County)

Introduction

Antietam Creek originates in southern Pennsylvania and flows douotigh Washington
County, Maryland for approximately &®n to become a direct tributary to the Potomac
River within the Upper Potomac Drainage. A 3m dam within Devils Backbone County
Park located approximately X2n upstream of the Potomac River juncturevents

upstream movement of fish species. The majority of Antietam Creek is managed as a Put
andGrow trout fishery maintained by annual stockings of Rainbow and Brown Trout
fingerlings. Putand Take trout fishing regulations are in effect from the ufggmemdary

of Devils Backbone Park downstream to the mouth of Beaver Creek where stockings of
approximately 5000 adult Brown and Rainbow Trout occur annually during the Spring
and Fall. Although Smallmouth Bass are collected throughout the mainstem, tigestro
population exists below the Devils Backbone Dam.

Stream temperatures were monitored and recorded in 2012. The most recent
electrofishing survey conducted on Antietam Creek was in 2007.

Objectives

Efforts during 2013 focused on determining therent status of the gamefish
populations and update fish species information with the following objectives:

1 Obtain abundance and lengileight data for trout species and evaluate fingerling
trout stockings

1 Obtain abundance and lengtleight data for Smbmouth Bass downstream of
Devils Backbone Dam

1 Record basic water quality

Methods

Methodology for sampling fish populations follow that described in the Study Ill Job 1
Methods section. Stream temperatures were monitored using StowAway TidBit
thermograpps manufactured by Onset Corp. and Boxcar Pro 4 software. Basic water
guality was measured using an YSI Model EXO1 Sonde and multi meter.

Results

Antietam Creek has historically been a successfubpdigrow fishery that provides
anglers with the chande catch trophsize trout. Fingerling stockings of Rainbow and
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Brown Trout occur annually at various locations and rates dependent upon supply. A
summary of the fingerling trout stockings that have taken place-2018 are presented

in Table 1. Adiposéin clipping has been used to mark various stockings, primarily of the
warmwater tolerant strain of Rainbow Trout. The majority of fingerlings are distributed
within the upper reaches (above Backbone Dam) where stream temperatures are
generally cooler thnaghout the summer months (Figure 1).

Four single pass electrofishing surveys using barge equipment were completed during

2013, two sites above the city of Hagerstown (Millers Church &ndtLe r 6 s Mi I I ) and
sites below (Pof f en b)é¢Tae) Reautisdver®mmparedwsth Ba c k b o
those recorded during the 2007 survey and are shown in Table 3. Rainbow and Brown

Trout collected at the Backbone station were all a result of recent adult stockings and not

included in fingerling trout evaluatiorligher catch rates of both Rainbow and Brown

Trout were observed at all three sites upstream of Backbone Dam. A length frequency

graph shows that multiple year classes of both trout species were codledtedveral

large Brown Tout were available to ategs (Figure 2).

Despite stocking above Backbone Dam that favored Rainbow Trout nearly 2:1, Brown
Trout CPUE was 47% higher. The largest Rainbow and Brown Trout were both
collected at the Millers Church site and measuredm38Band 522nm respectivelyA

total of 12 clipped warmwater Rainbow Trout were collected ranging in size from 225
mm-353mm, representing 25% of the total Rainbow catch. One clipped Brown Trout
was collected at the Millers Church station, attributed to the 2010 fall stocking,
measumg 494mm in its 4th year. Antietam Creek trout generally exhibit excellent
physical condition due to ample forage. The condition factor K for Brown Trout was 0.91
+ .02 and 0.94 0.03 for Rainbow Trout within the optimal range(.2.1) described by
Lagler (1952). Both species have historically grown quickly and produced tsipéy
individuals.

Antietam Creek continues to provide a quality fishery for Smallmouth Bass downstream
of Devils Backbone Dam. Even with catch rates nearly tripling since e 2@vey,

size structure has remained relatively unchanged (Table 4). A length frequency graph
shows multiple yeaclasses of Smallmouth Bass are present (Figure 3). These population
indices are indicative of a healthy Smallmouth Bass population witkieabke size

structure for recreational anglers. The largest Smallmouth Bass collected measured 504
mm in total length and weighed 1.K@.

Water quality data indicates that Antietam Creek is a slightly basic, and suitable for cold
and coolwater fish spexs (Table 5). These characteristics are the result of the limestone
geology in the Hagerstown Valley and the many springs that contribute to Antietam
Creek and its tributaries.
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Management Recommendations

1 Manage Antietam Creek as a RautdGrow trou fishery upstream of the Devils
Backbone Dam with annual fingerling stockings of Brown and Rainbow Trout.
Brown Trout and warmwater Rainbow Trout should be used when available.

1 Manage Antietam Creek downstream of Devils Backbone Dam primarily for
Smallmauth Bass.
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Table 1. Summary of fingerling Rainbow and BrowoUt stocking in Antietam

Creek20102013. Clipped adipose fin.

Date Species Number | Size | Location Source
6/10/2010 | Brown 5,000 42/Ib. | Millers Church Stickleys
Trovinger
6/17/2010 | Rainbow 8,000 75/Ib. | PoffenbergeiRt.34 | APH
6/17/2010 | Brown 4,700 32/Ib. | PoffenbergeiRt.34 | Cushwa
10/12/2010 Warmwater 2,239 16/Ib. | Poffenberger Stickleys
Rainbow Clipped Roxbury
10/13/2010 Brown 2,000 8/lb. Millers ChurchOId | Fountain
Clipped Forge Rock
10/27/2010| Rainbow 1,700 10/Ib. | Poffenberger Freshwater
Roxbury Institute
6/2/2011 | Rainbow 9,500 93/Ib. | Millers Church APH
Roxbury
6/14/2011 | Brown 1,400 63/Ib. | Millers Church Cushwa
Clopper
9/1/2011 | Warmwater 5,000 40/Ib. | Millers Church Stickleys
Rainbow Clipped Funkstown
9/29/2011 | Brown 2,500 8/lb. Millers Church Fountain
Rt.34 Rock
8/2/2012 | Rainbow 19,500 | 160/Ib.| Millers Church Cushwa
Burnside Bridge
10/17/2012 Warmwater 2,500 21/Ib. | Millers Church Laurel Hill
Rainbow Trovinger
10/17/2012) Warmwate 2,500 21/Ib. | Funkstown Laurel Hill
Rainbow Clipped Burnside Bridge
11/28/2012 Brown 2,000 8/lb. Millers Church Fountain
Burnside Bridge Rock
5/14/2013 | Rainbow 9,900 62/Ib. | Millers Church APH
Rt.34
5/22/2013 | Brown 10,000 | 43/lb. | Millers Church Cushwa
Keedywille
9/17/2013 | Brown 2,500 6/1b. Millers Church Cushwa
Burnside Bridge
10/8/2013 | Warmwater 10,000 | 23/Ib. | Millers Church Laurel Hill
Rainbow Roxbury
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Table 2. 2013 GPS coordinates of Antietam Creek electrofishing stations.

Station Description GPS Start GPS Stop

1 Millers Church Rd N39°42.931 N39°42.990
W77°36.655 W77°36.452

2 Leiters Mill Rd N39°42.054 N39°42.152
W77°37.624 W77°37.495

3 Poffenberger Rd N39°35.756 N39°35.701
W77°42.800 W77°42.590

4 Devils Backbone N39°32.086 N39°32.229
W77°42.600 W77°42.648

Table 3. Rainbow and Brown Trout CPUE, by station, collecteddayrefishing
in Antietam Creek during 2007 az@13.

Millers Church L eiters Mill Poffenberger Backbone
Rainbow CPUE Rainbow CPUE Rainbow CPUE Rainbow CPUE
2007 2013 2007 2013 2007 2013 2007 2013
39 63 5 19 8 12 65 2
Brown CPUE Brown CPUE Brown CPUE Brown CPUE
2007 2013 2007 2013 2007 2013 2007 2013
41 74 32 53 0 11 0 6

Table 4. Smallmouth Bass population data ctdédy electrofishing at Devils
Backboone, AntietanCreek during 2007 ar2D13.

Parameters 2007 2013
N ( Onng 0 27 107
CPUEGO 42 122
PSD (CL 80%) 30+ 14 28+6
RSD350 11 16
mean Wr 97 87
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Table 5. Basic water quality data recorded from AatreCreek at the upper and

lower electrofishing sites during 2013.

Site Date Dissolved pH Temp. (°C) Cond.
Oxygen (mg/l) (W/cm)
Miller 9/9/2013 9.6 8.5 17.1 434
Church
Backbone 9/10/2013 | 9.8 8.5 20.3 435
30

< VA 7 T

S 0l M " N/nmvw |

()

|_

—— Millers Church —— Old Forge === Backbone —— Burnside Bridge

Figure 1. Maximum daily stream temperaturesarded in Antietam Creek above
(Millers Church, Old Forge) and below (Backbone, Burnside Bji@gekboneDam
during 2012.
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Beaver Creek
(Washington County)

Introduction

Beaver Creek is one of the largest limestoneastis in Maryland. Originating as a

freestone stream on the west slope of South Mountain, the majority of the flow during the
summer months is influenced by the numerous springs in the Hagerstown Valley. The
largest spring (~11,356 I/min) influencing BeaCreek is used as the water supply for

the Albert Powell State Trout Hatchery, which rears adult and YOY Rainbow Trout
(Oncorhynchus mykiss) for stocking into Mary
influence, Beaver Creek is considered a warater sream and flows underground much

of the year due to local Karst geology. Intensive agricultural operations (dairy and row
crop) within the Hagerstown Valley have severely impacted Beaver Creek throughout its
length. Various stream improvement projectsenbgen completed on the mainstem and

its tributaries to correct harmful effects of improper land management practices.

Beaver Creek has historically been managed as-arfekitake trout (P&T) fishery with

a five trout per day creel limit. Effective 1niary 2004, approximately one mile of

Beaver Creek formerly under the management of the Antietam Fly Anglers was
established as a cateimdreturn/fly-fishing-only area (C&R) open to the public. This

area extends from the mouth of Black Rock Creek dowanstite the upper boundary of

the Perini property, approximately 161 m above Beaver Creek Road. The special
regulation area is entirely on private property. Wild YOY Brown Trout (Salmo trutta)

were transplanted from the Gunpowder River tailwater from 20@R@6 to address
inadequate natural reproduction from hatchery stock. Due to favorableoyear water
temperatures and excellent spawning substrate, a self sustaining Brown Trout population
has developed and this area is now managed for wild trout. foputations have been
monitored annually since 2004 at two established stations within the C&R area (upper
and lower Jackson) and one within the P&T area since 2005. In 2009 an additional station
was established, located within an extensive stream réstopaoject completed during

the summer of 2010 (Zimmerman property). Trout population data is collected to
document the response of trout populations to habitat alterations at the lower extent of the
C&R section.

Objectives

Fisheries management actigs were conducted in 2013 to evaluate the coldwater fishery
within the CatchandRelease and Paind Take areas with the following objectives:

1 Obtain estimates of standing crop and abundance for adult and YOY trout within
the four established stations.

Obtain basic water quality data.

Record summer stream temperatures.
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Methods

Methodology for monitoring fish populations follow that described in the Study Il Job 1
Methods section.

Basic water quality was measured using a HACH Model AfFish Farnng test kit and
YSI EXO1 sonde and multi meter. Stream temperatures were monitored using HOBO
Water Temp Pro data loggers manufactured by Onset Corp.

Results

Adult and YOY Brown Trout population data by survey station is presented in Table 1.
Standingcrop (kg/ha) and density (trout/ha) of yearling and older Brown Trout has
steadily increased reaching record highs at all stations with the exception of Zimmerman
station. The upper and lower Jackson and Zimmerman survey sites were combined to
determine tout population estimates for the Catch and Return Area of Beaver Creek
(Figures 1 & 2). Despite the high density, mean condition factor K for Brown Trout
remains within the optimal range of 0.4.1 suggested by Lagler (1952) indicating
excellent physicatondition. Brown Trout reproduction was considered excellent in
Beaver Creek reaching record highs at all stations within the Catch and Release Area.
This strong yeaclass is expected to further increase Brown Trout densities in 2014.

In spite of the amual stocking of adult Rainbow Trout within the Put and Take area, few
are collected at any sample site (Table 2). The constant potential of fingerling Rainbow
Trout escapees from the Albert Powell Hatchery makes identifying natural reproduction
difficult. Only four Rainbow Trout YOY were collected during 2013.

Basic water quality was measured at the uppermost (Put and Take) and lowermost
(Zimmerman property) stations during the time of survey and recorded in Table 3. Water
guality parameters remained @aable for survival and growth of trout at both sites.

Beaver Creek has high conductivity and hardness, characteristic of limestone influenced
streams in the Hagerstown Valley.

Thermographs were placed above and below the GaidRelease area at Rt. @0d Rt.

40, respectively. Water temperatures were excellent for the survival and growth of trout
(Figure 3). Maximum daily stream temperature rarely exceeded 19°C (66°F) within the
CatchandRelease area. The excellent natural reproduction combinedewtiable

stream temperatures suggest that there is potential for the wild brown trout population to
expand further downstream, below the current C&R Area.

-C51-



Recommendations

Monitor adult and YOY trout populations annually within the C&R and P&T Areas to
monitor natural reproduction, standing crop, and abundance.
Conduct additional electrofishing surveys to document the status of wild trout

populations in Beaver Creek from the C&R Area to its confluence with Antietam Creek.

Expand efforts to monitor BeavE€reek summer stream temperatures with additional
thermographs downstream of Rt. 40.

Table 1. Beaver Creek adult and YOY Brown Urpopulation data collected by
electrofishing by station 2002013. (95% @. ** - insufficient depletiorproduced rgh

confidence interval.

STATION 2009 2010 2011 2012 2013

Put and Take

Standing Crop (kg/ha] 60 + 2 150 £ 4 139+ 8 151 +7 359+ 14
Densityi (trout/ha) 321 +13 | 1026 £ 26| 711 £ 39 836 +41 3014+ 121
YOY/ha 885+ 77 | 182+ 38 | 1053 + 147 | 2904 + 136 | 2635+ 108
Mean K Factor 1.09+0.04( 1.03+0.03 | 1.09+ 0.02 | 1.07+ 0.02 | 1.02+ 0.01
Upper Jackson

Standing Crop (kg/ha] 42 + 3 105+56 | 105+ 23 111+ 8 193+ 6
Densityi (trout/ha) 138+9 |483+256|655+14 603 + 43 1466 + 43
YOY/ha 69 +362 | 121+69 |95+ 17 276 + 17 552 + 60
Mean K Factor 1.01+0.08| 0.99+ 0.03] 0.96+ 0.02 | 0.99+ 0.01 | 0.96+ 0.01
Lower Jackson

Standing Crop (kg/ha) 21 + 2 26+ 1 30+4 66+1 74 £ 4
Densityi (trout/ha) 93+8 163+ 8 256 + 31 434 £ 8 752 + 39
YOY/ha 0 116 +38 |0 419+ 15 |473+23
Mean K Factor 1.03+0.05| 1.07+ 0.05| 1.00+ 0.02 | 1.02+ 0.02 | 0.97+ 0.02
Zimmerman Property

Standing Crop (kg/ha} 29 +24 |11+2 148** 76+ 3 90 +£19
Densityi (trout/ha) 120+99 |98 + 16 785** 372+ 16 521 + 107
YOY/ha 10 33+16 124 +8 107 + 41 322 + 206
Mean K Factor 1.07+0.06| 0.91+ .07 | 1.01+ 0.02 | 1.01+ 0.03 | 0.98+ 0.03
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Table 2. Beaver Creek adult and YOY Rainbow Trout population data (95% CI)
collectedby electrofishing by station during 2002013

STATION 2009 2010 2011 2012 2013
Put and Take

Standing Crop (kg/ha) | O 0 25* 0 2*
Densityi (trout/ha) 0 0 79* 0 14*
YOY/ha 38+£38 [91+19 |26** 0 14*
Upper Jackson

Standing Crop (kg/ha) | 7 £ 3 7** ** 5** 5**
Densityi (trout/ha) 34+17 | 26** 26** 17** 17**
YOY/ha 2+5 17+43 |0 ki o*
Lower Jackson

Standing Crop (kg/ha) | 8* 0 0 0 0
Densityi (trout/ha) 23* 0 0 0 0
YOY/ha 0 0 0 8r* 8*
Zimmerman Property

Standing Crop (kg/ha) | O 8* 41 +7 11%** 2%*
Densityi (trout/ha) 0 24* 99+ 17 17** 8**
YQOY/ha 10* 122 +16 | 8* 8* 8*

* all trout collected on first pass.
** insufficient depletion.

Table 3. Water quality measured at the uppermost (Put and Take) and lotvermos
(Zimmerman property) stations Beaver Creek, July 2013.

Paramete Put and Take Zimmerman
Temperature (°C) 16.8 16.3
pH 7.9 7.6
Alkalinity (mg/l) 25.65 17.1
Hardness (mg/l) 290.7 325
Conductivity (439 467
Dissolved Oxygen (mg/l) 9.6 8.8

-C53-



400

350
= 300
<
~
()]
< 250
o
°
5 200
()]
c
5 150
C
@©
-
» 100
[
i
50 S s
EESEEEEE it
pEEtEEE et
] S
ey s
0 ] et

lmcarmparT|

Figure 1. Adult Brown Trout Standing Crop (Kg/ha)iestes from Beaver Creek
Catchand Réurn Area and Put and Take Are®091 2013.
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Catch andReturn Area and Put and Take Are®091 2013.
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Black Rock Creek
(Washington County)

Introduction

Black Rock Creek is a small (< 3m wide) tributary to Beaver Creek in Washington
County. Although originating as a freestone stream on the west slope of South Mountain,
limestone springs influence the flow and water chemistthe lower reaches. This

influence begins just north of Route 70 and continues downstream to the confluence with
Beaver Creek.

The abundance of trout in Black Rock Creek had been limited by degraded habitat
resulting from ovegrazing in the watersheduring 2002 and 2003, many of the

landowners enrolled in the Conservation Reserve Enhancement Program (CREP), fencing
cattle from the stream and allowing riparian areas to regenerate-stmeam irrigation

pond supplying water to the Beaver Creek Gou@lub golf course had dramatically
increased stream temperatures downstream. A stream restoration project to remove the
irrigation pond was completed in 2008. The dam was breached and the pond was
allowed to slowly drain, limiting the amount of sedirhss downstream. Eliminating

the pond from the stream channel reduced stream temperatures significantly. A newly
formed stream channel was constructed with vegetated riparian areas during 2010. In
2009 a smaller scale in stream restoration project wagleted involving the removal

of a small concrete and stone dam, upstream
property. Bank stabilization and stream improvement devices were incorporated to allow
unimpeded upstream migration of fish species. bhtamh, another stream improvement
project was completed in 2009 by the Maryland State Highway Administration. Prior to
2009, runoff from Route 70 flowed into Black Rock Creek via concrete drainage

channels. The M.S.H.A. replaced the concrete drainagensygith a vegetated channel
allowing greater infiltration.

Brown Trout (Salmo trutta) are not stocked into Black Rock Creek and most likely

migrated upstream from Beaver Creek. Rainbow Trout (Oncorhynchus mykiss), once

naturally reproducing from stocttdingerlings, have not been collected since 2006.

Historically, electrofishing surveys had been completed at various locations on Black

Rock Creek. Beginning in 2003 electrofishing efforts were concentrated to one

established station upstream of BlackRocRoad on t he Heatonds prop
populations increased, an additional station was established in 2012 within the stream
reclamation area upstream of Rt. 66.
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Objectives

Management efforts conducted during 2013 consisted of electrofishing to assesstthe
populations following the establishment of conservation programs and restoration efforts
with the following objectives:

Obtain estimates of standing crop and abundance for adult and YOY trout

Record abundance estimate of rgame fish species.

Record basic water quality

Record summer stream temperatures upstream and downstream of the reclamation
area

= =4 =4 -9

Methods

Methodology for sampling fish populations follow that described in the Study 11l Job 1
Methods section. Basic water quality was measusatga Model FFLA Fish Farming
test kit and YSI EXO1 sonde and multi meter.

Stream temperatures were recorded using HOBO Water Temp Pro data loggers
manufactured by Onset Corp. and Boxcar Pro 4 software. Devices were placed at the
Heaton property and dowtream of the reclamation area.

Results

The completion of multiple stream improvement projects has demonstrated substantial
benefits for trout populations. A single, newly established station within the stream
reclamation area upstream of Rt. 66 (drdiregation pond) was surveyed by

electrofishing during 2013. Trout abundance was sufficient to conduct a three pass
depletion survey for both adult and YOY Brown Trout (Table 1). Population estimates
have currently surpassed those determined for adoWw®BTrout populations within the

Catch and Release area of Beaver Creek during 2013. The collection of numerous Brown
Trout YOY coupled with observations of spawning adults suggest spawning is now
successful within Black Rock Creek. However, upstreamatiagr from Beaver Creek is

now much easier. No Rainbow Trout were collected in Black Rock Creek.

Brown Trout and four nogame fish species were observed during electrofishing efforts
(Table 2). Blacknose Da¢Rhinichthys atratulusand Checkered Sculp{Cottus sp
were the most abundant fish species observed.

Water quality was recorded at the Rt. 66 station at time of survey and recorded in Table
3. Black Rock Creek is a relatively hard, high conductivity stream, indicative of karst
geology and limdasne influence.

Stream temperatures remain excellent for the survival and growth of trout both upstream
and downstream of the reclamation site in Black Rock Creek (Figure 1). During 2013
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maximum daily stream temperatures averaged only 2.4°C warmerdaivinstream
location rarely exceeding 20°C (68°F) during the summer months.

Management Recommendations

1 Monitor the status of the adult and YOY Brown Trout populations annually.
1 Monitor summer stream temperatures upstream and downstream of the stream
reclanation area.

Table 1 Adult and YOY Brown Trout population data colleci@$%Cl) by
electrofishing in Black Rock Creek and the Beaver Creek C&R Ang@erJackson,
lower Jackson and Zimmerman stations) during 2012 and 2013.

Black Rock Creek 2012 2013
Standing Crop (kg/ha) 69 £ 60 162 £ 6
Density (trout/ha) 533 + 466 1316 £ 53
YOY/ha 400 316
Condition Factor K 1.06 £ 0.07 1.04 £ 0.03
Beaver Creek C&R Area

Standing Crop (kg/ha) 87+3 115+ 4
Density (trout/ha) 516 + 16 894 + 30
YOY/ha 357+ 12 431 + 30
Condition Factor K 1.01 £0.01 0.97 +£0.01
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Table 2 Abundance estimate of nagame fish speciesdserved while
electrofishing inBlack Rock Creek, 2013.

Common Scientific Abundance
Estimate
Blacknose Dace Rhinichthys atratulus Abundant
Checkered Sculpin Cottus sp. Abundant
Longnose Dace Rhinichthys cataractae Common
White Sucker Catostomugommersonii Common

Table 3.Water quality measured at the stream reclanadrea (Rt. 66) in Black

RockCreek,2 July2013.

Parameter Rt. 66
Temperature (°C) 17.8
pH 8.1
Alkalinity (mg/l) 17.1
Hardness (mg/l) 256
Conductivity (eB/ cm) 374
Dissolved Oxygen (mg/l) 8.7
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Fishing Creek
(Frederick County)

Introduction

Originating on the east slope of Catoctin Mountain in Frederick County, Fishing Creek
flows east until becoming a direct tributary of the Monocacy River. The headwaters of
Fishing Creek are split betweéwo forks, both of which flow through Frederick City
watershed property. Native Brook Trout inhabit both the Right and the Left Forks of
Fishing Creek upstream of the Frederick City water supply reservoir. To protect the
native Brook Trout population drbecause of the streams small size (mean width 3.6 m),
stocking of Rainbow Trout in the Right Fork as part of thedPukTake program ceased

in 1990. The Left Fork continues to be included in the SpringaRdiT ake program; a

total of 2,700 adult Rairdw Trout were stocked in 2013. A five trout per day creel limit
applies to the Left Fork while a two trout per day creel is in effect on the Right Fork. The
Brook Trout population is surveyed on a biennial basis at two established stations in both
forks. The upper Right Fork station was moved in 2005 due-sérgam obstructions.

The new station begins at the upstream end of the original station. The most recent survey
was conducted in 2011.

Objectives

Fish management activities in 2013 consisted eftedfishing surveys to monitor the
status of the Brook Trout populations with the following objectives:
1 Obtain population estimates for adult and yocoifiyear Brook Trout.
1 Obtain physical condition data for adult Brook Trout.
1 Record basic water qualityath.
1 Determine baseline population estimates for adult and yotiygar Brook Trout
upstream and downstream of Delauter Road ford.

Methods

Methodology for sampling fish populations follow that described in the StudydilJo
Methods section. Basic water quality was measured using a HACH Mode\ Fish
Farming test kit and YSI EXO1 sonde and multi meter.

Results

Adult Brook Trout in both Forks of Fishing Creek experienced significant declines in
standing crop and densities in 2011. Significant improvement, however, was documented
in 2013(Table 1). Standing crop increased by 53% in Right Fork and 73% in Left Fork in
addition to densities increasing 174% and 303%, respectively. Population indiees hav
generally been lowest at the Lower Left Fork station. This area receives the majority of
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the Putand Take stocking and angling pressure leading to harvest, hooking injury, and
stress on Brook Trout. Nonetheless, recent surveys found both standinga cignaity
values to be lowest in Lower Right Fork where no stocking takes place.

Adult Brook Trout exhibit good physical condition at the lower stations of both forks,
within the optimal range of 0191.1 suggested by Lagler (1952) (Table 1). The poor
physical condition observed at the upper stations may be density dependant.

Basic water quality was collected at the lower site from each fork and expressed in Table
2. Water quality in both forks is very similar, nearly neutral, and soft, with low
conductivity.

Currently, the greatest threat to Brook Trout habitat within the Frederick City Watershed

is the influx of sediment from gravel roads and trails carried by stormwater runoff. The

Maryland Forest Service, the City of Frederick, the Frederickh§dRoads Department,

and Inland Fisheries are working to address key stormwater issues in the watershed to
reduce sedimentation. I n October of 2013, th
the amount of sediment contributed from a roadway duriggieal 1 inch per hour rain

event) was used to determine the amount of sediment mobilized by the standardized rain

event. The device was set up on the sloped approach to the Delauter Road ford, a

problem area known to generate sediment transport inteftierk of Fishing Creek.

Water samples were collected and flow was recorded at a catch point downhill from the

testing section. Information recorded will provide baseline data for sediment and nutrient
contributions of Delauter Road to Left Fork of RiglhCreek. Population estimates for

adult and YOY Brook Trout were derived from additional electrofishing surveys

conducted upstream and directly downstream of the Delauter Road ford (Table 3). All

Brook Trout population indices were significantly lowemehstream of the ford. Future

surveys (fArainmaker o, trout population estin
evaluate the success of modifications to the ford and roadway approach in reducing

sedimentation into Fishing Creek and its effect oratiigatic community.

Recommendatiors

1 Monitor the status of the Fishing Creek Brook Trout populations by electrofishing
on a biennial basis at the four established stations

1 Conduct additional electrofishing surveydfa two sites upstream and
downstream of the Delauter Road ford during 2014 to obtain population estimates
of adult and YOY Brook Trout. Results of these surveys will be used to evaluate
the response of the trout population to modifications of the DelRatad ford
and the sloped approach.
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Table 1. Fishing Creek adult and YOY Brook Trout population data @5%

collectedby electrofishing station for 2009, 20Xind 2013. Londerm geometric mean

since 1988.
Station 2009 2011 2013 long term
G-mean
Right Fork Upper
Standing Crop (kg/ha) | 61 + 25 32+2 52+1 36
Density (trout/ha) 1833+ 751 | 762 +48 1810 + 48 1107
YOY/ha 1333 476 + 48 1857 + 238 | 532
Condition Factor K 0.87+0.05 |1.01+£0.04 |0.86+0.03 |-
Right Fork Lower
Standing Cop (kg/ha) | 21 11+1 17+£0.5 34
Density (trout/ha) 968 225 + 25 786 + 24 1194
YOY/ha 2323 +906 | 475+ 47 1381 + 47 1060
Condition Factor K 0.91+0.03 |1.04+0.06 |0.97+0.02 |-
Left Fork Upper
Standing Crop (kg/ha) | 52 + 2 23+1 40+ 1.5 30
Densty (trout/ha) 2714 + 107 | 762 £ 48 2842 + 105 | 1264
YOY/ha 2214 +215 |1286+190 | 921 +553 | 939
Condition Factor K 0.77+0.04 |085+0.10 | 0.64+0.03 |-
Left Fork Lower
Standing Crop (kg/ha) | 15+ 1 16+4 22+0.8 14
Density (trout/ha) 577 + 38 348+ 87 1174 £ 43 557
YOY/ha 692 + 77 130* 261 303
Condition Factor K 1.05+£0.05 |1.04+0.07 |1.02+0.04 |-

* all trout collected on first pass.

Table 2. Water quality data measured from loweiatatof Right and Left Forks

of Fishing Creek, July 20B.

Parameter Left Fork Right Fork
Temperature (°C) 19.7 18.8
Conductivity (uS/cm) 39 26
pH 7.1 7.2
Alkalinity(mg/l) 17.1 <17.1
Hardness(mg/l) 34.2 17.1
Dissolved Oxygen (mg/l) 8.1 8.8
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Table 3. Fishing Creek Brook Trout poputatidata (95% G collected by
electrofishingof Left Fork upstream and downstream of Delauter HRoetl September
25, D13.

Station 2013

Left Fork upstream of ford

Standing Crop (kg/ha) 106 £ 3
Density (trout/ha) 5579 + 158
YOY/ha 1895 + 157
Condition Factor K 0.73 £0.02
Left Fork downstream of ford

Standing Crop (kg/ha) 44+ 3
Density (trout/ha) 2733 = 200
YOY/ha 1333 + 89
Condition Factor K 0.68 = 0.05
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Hunting Creek
(Frederick County)

Introduction

Hunting Creekisoneof May | andds most popul ar and histor.i

a wide range of user groups including Presidents, wild trout anglefstigg

enthusiasts and park visitors who come to see trout in a scenic natural setting.
Originating on Catoctin Mouain, Hunting Creek flows easterly into Cunningham Falls
Reservoir, a 1-hectare impoundment completed in 1972. A tailwater fishery exists
downstream of Cunningham Falls Dam. Tailwater release guidelines established in 1984
have provided more flexibilityo optimize water quality for trout. Hunting Creek was the
first Maryland trout stream under special management regulations:aradchturn, fly-
fishing-only regulations currently apply within the boundaries of Catoctin Mountain Park
and Cunningham Hal State Park. An excellent population of wild Brown Trctalno

trutta) is found throughout the mainstem downstream to the town of Thurmont while
native Brook Trout$alvelinus fontinalisare limited to the headwaters upstream of
Cunningham Falls Resasiv. Adult Rainbow Trout@ncorhynchus mykisare stocked
annually within the tailwater. A comprehensive management plan was formulated in
1993, which limits the annual stocking to a maximum of 1000 hatchery trout. In May of
2012 the presence of DidyniDidymosphenia gemingtaan invasive algae, was

confirmed within the tailwater of Hunting Creek.

Traditionally, sampling is conducted at four fixed stations annually. The Hemlock Bridge
station is located upstream of the reservoir; the Elbow Pool aamdBBanch stations are
located within the tailwater; the Route 15 station is located downstream of Frank Bentz
Pond, a O.$hectare instream impoundment.

Objectives

Electrofishing surveys were conducted to monitor adult and YOY trout populations in
Hunting Creek with the following objectives:

1 Obtain standing crop and abundance estimates for adult and-gbyegr(YOY)
trout populations
Obtain basic water quality
Monitor seasonal water temperatures within the tailwater and upstream of
Cunningham Fall®eservoir
1 Obtain a current flow rating curve at gauging station

T
T

Methods

Methodology for sampling fish populations follow that described in the Study Ill Job 1
Methods section. Basic water quality was measured using a HACH Mode\ Fish
Farming teskit and YSI EXO1 sonde and multi meter.
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Stream temperatures were monitored using HOBO Water Temp Pro data loggers
manufactured by Onset Corp. Loggers were placed in the headwaters above Cunningham
Falls, below Cunningham Falls Reservoir at the Gau§iatjon, and below Frank Bentz

Pond to monitor summer stream temperatures.

Results

Electrofishing surveys during 2013 on Hunting Creek were restricted to the Elbow Pool
and Bear Branch stations. Surveys were not completed within the Hemlock Britige an
Rt. 15 stations to reduce additional stress on trout populations due to warm stream
temperatures (>20 C Hemlock Bridge and >23 C Rt. 15). Consecutive years of poor
recruitment have led to declining wild Brown Trout abundance throughout Hunting
Creek, upseam of Cunningham Falls Reservoir as well as in the tailwater. Adult
standing crop and density values had generally declined at all stations reaching record
lows during 2011, with only slight improvement in 2012 (Table 1). Strong Brown Trout
recruitmentand survival in 2012 helped to dramatically increase adult Brown Trout
standing crop and density 67% and 191%, respectively in 2013. However, the majority of
the adult population consisted of the 2012 year class (Figure 1). Brown Trout
reproduction in 203 was excellent, well above the long term geometric mean at both
stations. Brown Trout physical condition (mean K) remains within the optimal range of
0.97 1.1 suggested by Lagler (1952) at all stations (Table 2).

Adult Rainbow Trout hatched and rearedhibert Powell State Trout Hatchery were
stocked within the tailwater of Hunting Creek to supplement the existing fishing
opportunities for wild brown trout. A spring stocking of approximately 450 adult
Rainbow Trout along with an additional 300 in thikfaere distributed throughout 2.6

km of stream within the Catch and Return/ Fly Fishing Only section during 2013. A total
of eleven adult Rainbow Trout were collected during electrofishing surveys suggesting
poor survival of hatchery fish.

Basic water qality parameters were measured at the Elbow Pool station on Hunting
Creek at the time of the electrofishing surveys (Table 3). Values remain consistent with
previous years, and indicate that water quality remains suitable for trout.

Maximum daily summestream temperatures recorded during 2013 in Hunting Creek
above Cunningham Falls (Hemlock Bridge station), at the gauging station, and near Rt.
15 below Frank Bentz pond are presented in Figure 2. Stream temperatures remained
below 22°C (71.6°F) at the gging station, including spillover events. However, stream
temperatures in the headwaters and below Frank Bentz Pond reach levels considered
stressful for trout populations. Maximum daily stream temperatures recorded at Hemlock
Bridge were above 20°C (68F) 46 days (28 consecutive days) between June 27th and
September 30th, reaching a high temperature of 24.8°C (76.6°F) on July 19. Brook Trout
mortality may occur when water temperatures exceed 24°C (Raleigh 1982). Maximum
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daily stream temperatures recald® Rt. 15 were above 22°C (71.6°F) 57 days (35
consecutive days) between June 5th and September 30th, reaching a high temperature of
27.1°C (81.0°F) on July 17. Literature suggests that optinvater temperatures for

Brown Trout are between 129°C (53.666.2°F), and mortality may occur when
temperatures reach 27°C (80.6°F) (Raleigh 1982).

Flow measurements were recorded at the gauging station below Cunningham Falls
reservoir during a range of manipulated discharges from the dam on May 7th.
Measurementw/ere used to determine the present flow rating curve to ensure MDE dam
release guidelines for minimum flow are met. It was determined the present discharge
released during periods of minimum flow was actually twice as high as the actual

required minimumléw (1.5 cfs). Higher minimum flows have caused no negative

affects, so the recommendation was made that park staff continue to manipulate the flows
as they have been in recent years. The slightly higher flows will better help the aquatic

life in the tailwater cope with a warming climate.

In May of 2012 the presence of Didymo, an invasive alga, was confirmed within the
tailwater of Hunting Creek. The heaviest bloom was observed at the Joe Brooks
Memorial with lighter growth observed as far downstream esotiver boundary of
Catoctin Mountain National Park. No Didymo blooms were observed within Hunting
Creek during 2013.

Recommendations

Monitor the wild and stocked trout populations by annual electrofishing surveys at
established stations to remaintagpdate on their current status and determine-tengn
trends. Schedule the Hemlock Bridge station when morning stream temperatures are
below 18°C (65°F).
1 Continue to monitor summer water temperatures above and below Cunningham
Falls, at the gauging statipand at Route 15.
1 Monitor effects of Didymo on aquatic life within Hunting Creek tailwater.
Compare recent and historical madmeertebrate data to document any potential
impact Didymo may be having on these populations.
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Table 1. Summary of Hunting Gk adult and YOY Bown Trout population data
(95%Cl) collected by actrofishing. 2009 2013. Longterm Gmean = geometrimean
since 1988.

STATION 2009 2010 2011 2012 2013 long
term
G-mean

Elbow Pool

Standing Crop 66+2 79 5948 58+4 80+2 65

(kg/ha)

Densityi (trout/ha) | 682+26 | 600 427+60 | 360+27 | 973+27 | 611

YOY/ha 381+26 | 373+384 | 147+13 | 960+106 | 813+40 | 345

Bear Branch

Standing Crop 4442 53+2 28+2 3645 7714 58

(kg/ha)

Densityi (trout/ha) | 464+19 | 519+18 | 204418 | 241+37 | 778+37 | 530

YOY/ha 204419 | 74455 111418 | 537+37 | 926456 | 181

Table 2. Mean size and condition (95% Cljadiilt Brown Trout collected by
electrofishing in Hunting Creek, 2013.

Station N Mean TL (mm) Mean W (Q) Mean K Factor
Elbow Pool 73 | 197 +£10 82+ 15 0.92 £ 0.02
Bear Branch 42 | 207 £13 99 + 23 0.98 + 0.05

Table 3. Basic water quality measured within Huntirgek at Elbow Pool
station onSeptember 12, 2013.

Parameter Result
Temperature (°C) 21.2
Dissolved Oxygen (mg/l) 7.2
pH 8.5
Alkalinity (mg/l) 17.1
Hardness (mg/l) 68.4
Conductivity (eB/ c|l149
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Figure 1. Length frequency of adult Brown Trout colléatieiring electrofishing
surveysat Elbow Pool and Bear Branch stations in Hunting Creek, 2013.
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Figure 2. Maximum daily stream temperatures recorded at HerBlodge
GaugingStation, and Rt. 15 in Hunting Creek, JuSeptember 2012.
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Little Hunting Creek
(Frederick County)

Introduction

Little Hunting Creek begins as one of several headwater streams located within the
Catoctin Mountais in northern Frederick County, meandering through both private
property and Cunningham State Park before eventually flowing into Big Hunting Creek.
Little Hunting Creek has been managed for wild trout since 1994. Since that time, no
hatchery trout havbeen stocked and anglers within the Cunningham Falls State Park
Manor Area have been subject to caseftreturn regulations limited to artificial lures.
Initially, two electrofishing stations were established to monitor trout populations. The
uppermost @toctin Hollow Road station is located within private property with tightly
controlled access and serves as a ficontrol o
downstream and shortened in 2011 due too in stream obstructions caused by recent storm
events. Ths section of property is currently undergoing new ownership which may affect
future trout populations and access. The Manor Area station, located entirely within
Cunningham Falls State Park is the most easily accessed area and highly impacted by
human infuence due too its proximity to parking and picnicking areas. Based on the
positive response of the wild trout to catmfdreturn regulations, the Maryland Fisheries
Service extended the special regulation area (Catch and Return, Artificial Lures Only)
appoximately 0.8 km downstream effective January 1, 2002. An additional survey
station (Catoctin Furnace) was established within this new area to evaluate if the positive
response shown by the wild trout in the Manor Area could be extended further
downstrea. Biennial surveys at each station are conducted to remdgidgie on the
current status of this important natural resource and to document population trends. The
most recent survey was completed in 2011.

Objectives

Fish management activities in ZDtonsisted of electrofishing at three sites with the
following objectives:

91 Obtain population estimates for adult and ycoifiyear trout.

1 Obtain physical condition data for adult trout.

1 Obtain basic water quality.

Methods
Methodology for sampling fishgpulations follow that described in the Study Il Job 1

Methods section. Basic water quality was measured using a HACH Mode\ Fish
Farming test kit and YSI EXO1 sonde and multi meter.
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Results

Recent renovations and instream alterations to arluatstream withdrawal valve

limited stream flow within the uppermost electrofishing station (Catoctin Hollow) in
2013. Brook Trout populations have diminished in Little Hunting Creek (Table 1). Poor
recruitment and limited survival since 2007 have sigantly reduced Brook Trout
populations to where no adult Brook Trout were collected during 2013 at any station.
However, two YOY Brook Trout were collected at the lowermost station (Catoctin
Furnace) verifying reproductive success, albeit limited.

Both standing crop and density values for adult Brown Trout increased significantly at all
stations since 2009, reaching record highs at the Catoctin Hollow and Catoctin Furnace
stations (Table 2). However the population is dominated by smaller individuals
suggesting excellent recruitment and survival of 2012 year class (Figure 1). The middle
station (Manor Area) continues to provide the lowest population values for adult Brown
Trout. In the past, substantial alteration of the stream channel by anthropogeitic act
within this entire section has resulted in degraded habitat for adult trout causing
populations to suffer. Efforts have been made by Cunningham Falls Park staff to reduce
alterations within and adjacent to Little Hunting Creek. Natural reproductiBroan

Trout was considered excellent throughout the sample area in 2013.

The mean total length, weight, and condition factor (K) of Brown Trout collected from
Little Hunting Creek during 2013 is shown in Table 3. Brown Trout physical condition
fell well below the optimal range of 0191.1 suggested by Lagler (1952). Poor physical
condition may be related to significantly higher densities.

Basic water quality was recorded at the upper and lowermost stations (Table 4). Water
chemistry was similar at o locations; nearly neutral, soft, with low conductivity
providing desirable conditions for trout survival.

Recommendations

1 Continue biennial electrofishing surveys at the three established stations to
document the status of the wild Brook and BrowauEmpopulations.
Establish station in headwaters to determine Brook Trout populations.

1
1 Establish lower distribution of Brown Trout populations.
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Table 1. Little Hunting Creek adult and YOY Bro®kout population data (95%
Cl) collected by electrftshing in 2007, 2009, 21 and 2013. Long term-@ean =
geometric mean since 1989 for Catoctin Hollow & Manor Area, sinc2001 for

Catoctin Furnace.

STATION 2007 2009 | 2011 | 2013 | long term G-mean
Catoctin Hollow Rd

Standing Crop (kg/ha) | 9+2 9+1 | 3* 0 8
Density (trout/ha) 186 £48 | 164 | 53* 0 135
YOY/ha 372+43 | 73* 26* 0 107
Manor Area

Standing Crop (kg/ha) | 1* 1* 0 0 3
Density (trout/ha) 23* 21* 0 0 24
YOY/ha 227 +18 | 21* 0 0 41
Catoctin Furnace

Standing Crop (kg/ha) | O 0 1* 0 2
Density (trout/ha) 0 0 25* 0 11
YOY/ha 161 +47 | 32* 0 56* 34

* all trout collected in first pass.
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Table 2 Little Hunting Creek adult and YOY Brown Trout populationa®5%
ClI) collected by electrofishing i8009, 2011and2013.Long-term Gmean =geometric

mean since 1989 for Catoctiollow Rd and Manor Area, sin@)01 for Catoctin

Furnace.

STATION 2009 2011 2013 long term
G-mean

Catoctin Hollow Rd
Standing Crop (kg/ha) 91+4 107* 140+ 4 54
Density (trout/ha) 455 £ 18 | 342* 1444 + 37 388
YOY/ha 836+18 |0 1333+ 75 187
Manor Area
Standing Crop (kg/ha) 16+1 17+ 2 49+1 28
Density (trout/ha) 250+21 |178+21 | 116724 352
YOY/ha 667 +83 |0 833 + 142 134
Catoctin Furnace
Standing Crop (kg/ha) 71+4 83* 183+ 2 48
Density (trout/ha) 581 + 32 | 325* 2056 + 28 428
YOY/ha 548+ 65 | 10050 | 972 +55 34

* all trout collected in first pass

Table 3 Mean size and conditiof®5% CI)of Little Hunting Creek adult Brown

Trout collected by electrofishin@013

Speges N Mean TL Mean W (g) Mean K
(mm) Factor
Brown Trout 162 183+9 77 + 23 0.79 +0.02

Table 4 Basic water quality recorded in Little Hunting Creek at Catoctin Hollow

Rd.and Catoctin Furnace stations on September 26, 2013.

Parameter Catoctin Hollow Catoctin Furnace
Temperature (°C) 11.9 14.2

pH 7.0 6.9

Alkalinity (mg/l) <17.1 <17.1

Hardness (mg/l) 34.2 34.2
Conductivity|b6 74

Dissolved Oxygen (mg/l) | 10.3 9.9
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Figure 1. Length distribution of adult Brown Trout (N = 162) cokeldby
electrofishingon Little Hunting Creek during 2013.
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Central Region
(Montgomery, Howard, Carroll, Baltimore, Harford, and Cecil Counties)

Bee Tree Run
(Baltimore County)

Introduction

Bee Tree Run is a small to medium size$tene stream located in the northeast corner

of Baltimore County. Bee Tree Run supports a-se#taining Brown Trout population.

Prior to January 1, 1989, Bee Tree Run was stocked annually with adult Rainbow Trout
from Bee Tree Road downstream to theflua@nce with Little Falls and managed as-put
andtake with a five trout per day limit and no bait restrictions. Stocking of hatchery trout
was discontinued as of January 1, 1989 and Bee Tree Run has since been managed as a
wild trout stream with a two trayer day limit and no size restrictions. The use of

artificial flies, lures and bait are permitted in Bee Tree Run. Three stations had been
surveyed annually from 1988 through 1993. The three stations are located between
Bentley Springs and Freeland, Miyd and are referred to as the lower, middle and
upper stations. The upper and lower stations are approximately 2.4 kilometers apart and
the middle station is 1.9 kilometers below the upper station. Beginning in 1994, the
decision was made to rotate theee survey stations, sampling one of the three annually
as stream conditions or scheduling permit. The fisheries activity conducted in Bee Tree
Run in 2013 was a multipleass electrofishing survey in the middle station. The middle
station was last suryed in 2009.

Objectives

The objectives of the fisheries activities in Bee Tree Run were to monitor the distribution
and population characteristics of wild Brown Trout in the stream to evaluate management
strategies aimed at maximizing recreational fighbpportunities and to monitor habitat

and environmental conditions affecting the trout population dynamics in Bee Tree Run
for the purpose of preventing or reducing environmental degradation and documenting
any improvement in environmental quality.

Methods

Methodology follows that described in the StudyJibb 1 Method section. Only
variations from the methodology are described here.

Results

Electrofishing Surveys

The July 25, 2013 electrofishing survey in the middle station resulted in a 98 percent
increase in adult Brown Trout standing crop (kg/ha) and a 242 percent increase in adult
density (trout/ha) since the last electrofishing survey in 2009 (Table 1). The 2013
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standing crop was the highest of the twelve surveys since mypagkeregression

surveys were first conducted in the middle station in 1988. The density of-pdtime

year (YOY) Brown Trout in 2013 was 49 percent lower than the 2009 survey, however;
only 1997 and 2009 had a greater density of YOY in the middle station (Table 2).
Recwuitment in Bee Tree Run is the most consistent of any freestone Brown Trout stream
in the Central Region. The condition factor (K) of the adult Brown Trout collected during
the survey was 0.93 = .02, within the optimal range of 0.9A0. A list of all fsh

species observed during the electrofishing survey can be found in Table 3.

Recommendations

It is recommended that this study be continued in 2014. An electrofishing survey in the
upper station should be conducted in 2014 to monitor standing crajeasdy of the

wild Brown Trout population. Monitoring of the stream will continue to ensure that the
population dynamics of Brown Trout in Bee Tree Run are available if necessary for
environmental review and to local governmental agencies requiring igial@gsessment
data.

Table 1. Standing crops and densities (95% CI) oft&town Trout collected by
MD DNR during multiplepass electrofishing suryg in the middle station of Béleee
Run, 19881994, 1997, 2000, 2003, 2009 and 2013.

Year kg/hectare trout/hectare trout/km
2013 815 1161+68 545+32
2009 41°2 33919 1599
2003 17* 187 85
2000 41+1 413+13 18816
1997 57°2 484 14 241°7
1994 80+1 798+13 396+6
1993 37°2 482 21 25711
1992 40° 3 447 30 214 14
1991 63°1 536°8 258 4
1990 54°1 59811 2875
1989 25°1 24713 1196
1988 13+1 178+1 86+1
Mean 46114 4891175 236184
Range 68 983 460

* No confidence intervals as all adult trout were collected on the first pass
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Table 2. Densities (95% CI) of yowung-the-year (YOY) Brown Trout colleed
by MD DNR during multiplepass electrofishing surye in the middle station of Bee
Tree Run, 1988994, 1997, 2000, 2003, 2009 and 2013.

Year YOY/hectare YOY/km
2013 1403 120 659 57
2009 2742 364 1288171
2003 373221 169100
2000 200012 91°6
1997 1845 166 91883
1994 963+39 479120
1993 83777 403 38
1992 1188 102 571° 49
1991 118869 571° 33
1990 2400 22 116°11
1989 81852 39325
1988 659+92 317+44
Mean 1038+459 498+219
Range 2542 1197

Table 3. Species name and relative abundandshed dserved during an
electrofishing survey by MD DNR in the ddle station of Bee Tree Run2913.

Common Name

Scientific Name

Relative Abundance

White Sucker

Catostanuscommersonii

Northern Hog Sucker

Hypentelium nigricans

Brown Trout Salmo trutta A
Central Stoneroller Campostoma anomalum S
Common Shiner Luxilus cornutus S
Blacknose Dace Rhinichthys atratulus A
Longnose Dace Rhinichthys cataractae S
Cutlips Minnow Exoglossum maxillingua S
Rosyside Dace Clinostomus funduloides S
Creek Chub Semotilus atromaculatus S
River Chub Nocomis micropogon S

C

S

S

Tessellated Darter

Etheostoma olmstedi

Relative Abundance: A= Abundant; C= Common; S= Scarce
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Gunpowder Falls Tailwater
(Baltimore County)

Introduction

Since a coldwater agreement betwd@eout Unlimited (TU) and Baltimore City went

into effect on November 5, 1986, a thriving s&lfstaining Brown Trout fishery has
developed and dominated the fish species composition of the Gunpowder Falls tailwater
for twenty-seven years. The agreemehligates Baltimore City to provide a minimum
discharge of 11.5 cubic feet per second, however; Baltimore City reserves the right to
notify TU if the minimum cannot be delivered due to municipal water supply constraints
or water shortage.

The Gunpowder FH tailwater is managed under three different regulation strategies
along its 28.2 km length. The upper 11.6 km of river is managed as aacatotturn

(C&R) area, restricted to the use of artificial lures and flies only. The first C&R area was
establisled January 1, 1989 between Prettyboy dam and Falls Road. The second C&R
portion was added January 1, 1991 from York Road downstream to Blue Mount Road.
The third and final addition included the section from Falls Road to York Road on
January 1, 1993. Twastablished electrofishing stations within the C&R area, dam/Falls
and Masemore Road stations, were surveyed in 2013. The middle 6.8 km portion of
tailwater was established as a two trout/day harvest area for wild trout on January 1,
1997. This section isat stocked with hatchery trout and allows the use of bait. A single
electrofishing station established within this managed area, the Blue Mount station, was
surveyed in 2013. This management area was extended another 2.5 km to 9.3 km in
January 2006. Thehange was made to reduce the harvest of wild Brown Trout in a
section of pulandtake (P&T) water that was not being stocked and was determined not
to be suitable for conventional P&T stocking. The remaining 7.3 km of tailwater has been
managed as a P&Tea since 1989. The P&T portion is stocked annually in the spring
and fall with hatchery reared adult Rainbow Trout. A creel limit of five trout/day applies
in the P&T area and there are no restrictions on terminal tackle.

Objectives

The objectives of #fisheries activities conducted in the Gunpowder Falls tailwater in
2013 were to monitor population and recruitment trends of the wild trout fishery within
28.2 km of the Gunpowder Falls tailwater managed under various fishing regulation
strategies, morot response and success of Rainbow Trout fingerling stockings between
Falls Road and Prettyboy dam and monitor tailwater temperatures in response to water
release strategies employed since 2004.
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Methods

Methodology follows that described in the Studylob 1 Methods section. Only
variations from that methodology are described here.

Water regulation from Prettyboy Reservoir is required in order for the fall electrofishing
survey to be completed at a discharge of approximately 30 cubic feet per ggsnd

Tailwater temperatures are monitored hourly using continuous recording data loggers
manufactured by Onset Computer Corporation. Temperature data are downloaded and
graphed using the HOBOware software package. Devices are located approxir@ately 1.
and 12.5 km below Prettyboy dam in the Falls Road and Blue Mount Road electrofishing
stations, respectively. The information is collected annually and is used to monitor and
evaluate thermal conditions from water release protocol activities first implechi

2004.

Results

Electrofishing Surveys
Electrofishing surveys were conducted at three established sites in 2013 that included
dam/Falls, Masemore and Blue Mount stations.

Adult Brown Trout standing crop (kg/ha) increased 11% and density (iapumtreased

41% in the dam/Falls station in 2013 compared to the 2012 results (Tables 1 and 2). The
Masemore station had a 15% increase in standing crop (kg/ha) and a 48% increase in
density (trout/ha) of adult Brown Trout in 2013 when compared to 2Qi@ates

(Tables 1 and 2). One adult Brook Trout was collected during the Masemore Road
survey. The Blue Mount station had a 44% increase in standing crop (kg/ha) and a 26%
increase in density (trout/ha) of Brown Trout adults in 2013 when compared to 2012
results (Tables 1 and 2). Mean lengths, weights and condition factors (K) of yearling and
older Brown Trout at dam/Falls, Masemore and Blue Mount stations for 2013 can be
found in Table 3.

Young-of-the-year (YOY) Brown Trout density (YOY/ha) decreased G#%he
dam/Falls station, decreased 53% in the Masemore station and increased 19% in the Blue
Mount station in 2013 compared to 2012 estimates (Table 4).

Water Temperature Monitoring

HOBO Water Temp Pro loggers were deployed above Falls Road and beleW&unt

Road within the Blue Mount electrofishing station between May 3 and October 29, 2013.
Stream temperatures were monitored and evaluated between May 4 and October 28,
2013. The maximum water temperature in the Blue Mount station was 21.10° C (69.98
F) on September 2 and the maximum water temperature above Falls Road was 18.89° C
(66.00° F) on October 11 (Figures 1 and 2). Stream temperatures did not exceed 20° C
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(68° F) on any of the 178 monitored days above Falls Road. The Blue Mount site
experieiced stream temperatures in excess of 20° C eleven of the 178 monitored days,
however; no days had a mean stream temperature over 20° C. Water temperatures were
excellent during the monitoring period for the growth and survival of wild trout.

Rainbow TrotiFingerlings

Five thousand Rainbow Trout fingerlings (60/Ib) were stocked into the Gunpowder Falls
tailwater on May 22, 2013. Thirtgight thousand Kamloops Rainbow Trout fingerlings
have been stocked into a 2.1 km reach of tailwater between Prettyb@ndéfralls

Road since 2002 as part of garidgrow management to provide another catchable
species of trout. One Rainbow Trout adult and 14 Rainbow Trout fingerlings were
collected in the dam/Falls station and three Rainbow Trout fingerlings were coltected
the Masemore Road station during the population surveys in 2013. Rainbow Trout
fingerling stocking efforts to date have failed to improve standing crops above those
previously sustained by limited natural reproduction (Table 1, 2).

Recommendations

All project work objectives were accomplished in 2013. Fall electrofishing surveys
should be continued at a minimum of three established survey sites in 2014. A Rainbow
Trout fingerling stocking should be considered as in previous years with a target number
of 5,000 in order to attain the desired management objective of establishing and
maintaining a quality Rainbow Trout fishery between Falls Road and Prettyboy dam.
Water temperature monitoring should continue above Falls Road and in the Blue Mount
station sing Onset Water Temp Pro recorders in 2014.
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Table 1. A comparison of adult trout standing crops (kg/ha = 95% CI) collected
duringelectrofishing surveys by MD DNR in Gumpowder Falls tailwater at dam/Falls,

Masemore and Blue Mountagions from 2011 to 2013.

Station Combined kg/ha Brown kg/ha Rainbow kg/ha
dam/Falls

2013 116+ 2 114+ 2 *1 f
2012 103+1 103+1 0
2011 126 + 3 124+ 3 *3 f
Masemore

2013 60+ 1 61+1 0
2012 53+.5 53+.5 0
2011 78+1 761 1+1f°
Blue Mount

2013 49+ 1 49+ 1 0
2012 34+ .4 34+ .4 0
2011 40+ 1 40+1 0

f- Fingerling Rainbow Trout origin
*No confidence interval since all fish were collected in one pass

Table 2. A comparison of adult trout densities (trout/hectare + 95%o0dcted
during electrofishing surveys by MD DNR in Gunpowder Falibvater at
dam/Falls, Masemore and Blue Mount stations from 2011 to 2013.

Station Combined Trout/ha Brown Tr out/ha Rainbow Trout/ha
dam/Falls

2013 1101 +£19 1094 + 19 *6 f
2012 774 + 8 774 +8 0
2011 1170 + 30 1157 £ 29 *13 f
Masemore

2013 517+ 6 515+ 6 0
2012 347+ 3 347+ 3 0
2011 646 £+ 6 636+ 6 7+3f
Blue Mount

2013 349 +5 349+5 0
2012 278+ 4 278+ 4 0
2011 299+6 299+6 0

f- fingerling Rainbow Trout origin
*No confidence interval since all fish were collected in first pass
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Table 3. Mean size, condition and confidence inter#aBb06 CI) of yearling
and oldeBrown Trout collected during electrofishing surveys by MD DNR in
GunpowderfFalls tailwater at dam/Falls, Masemore arideBMount stations between
2006and 2013.

Station N Mean TL (mm) Mean W (Q) Mean K Factor
dam/Falls

2013 173 | 213 +6 105 + 8 0.96 +0.01
2012 123 [ 236 +5 133+ 7 0.98 £ 0.01
2011 181 | 2205 107 £ 7 0.95+0.01
2010 245 | 215+ 3 99 +5 0.96 + 0.01
2009 266 | 209+ 4 89+6 0.90 £ 0.01
2008 251 | 2204 109 + 6 0.97 £0.01
2007 305 | 223+4 109 + 6 0.91 £0.01
2006 280 | 233+12 125 +£10 0.91+0.01
Masemore

2013 211 | 2255 118+ 9 0.94 +0.01
2012 143 | 246 £ 6 152 + 11 0.96 =+ 0.02
2011 261 | 2255 120+ 9 0.94 +0.01
2010 282 | 222 +4 114 +7 0.97 £0.01
2009 250 | 2105 98 +8 0.93+0.01
2008 189 [ 215+6 107 £9 0.97 £ 0.01
2007 218 | 2145 103+ 7 0.96 £ 0.01
2006 385 | 212+8 96 + 6 0.89 +0.01
Blue Mount

2013 262 | 2356 139 + 12 0.94+0.01
2012 209 | 230 +6 124 + 12 0.90+0.01
2011 223 | 2276 135+ 15 0.98 +0.01
2010 228 | 214+6 107 + 12 0.93+0.01
2009 145 [ 235+9 147 + 21 0.94 +0.01
2008 176 | 2377 151 + 17 0.98 £ 0.01
2007 200 | 2137 100 + 13 0.87 £ 0.02
2006 323 | 2045 91+9 0.87 £ 0.01
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Table 4. A comparison of youraf-year densities (YOY/hectare + 95% ClI) of
wild Brown Trout collectd during electrofishing surveys by MD DNR in Gunpowder
Falls tailwater at dam/Falls, Masemore and Blue Mount stations in 2011, 2012 and 2013.

Station N YOY/ha
dam/Falls

2013 3 *19
2012 38 245 + 20
2011 0 0
Masemore

2013 73 235+ 76
2012 204 502 +11
2011 30 75+8
Blue Mount

2013 109 156 + 14
2012 92 131 +12
2011 50 77 + 17

*No confidence interval since the trout was collected in one pass
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Figure 1. Minimum and maximum daily water temperes (°C) recorded hourly
with an Onset Water Temp Pro logger by NDDIR from May 4, 2013 to Octob@8,

2013 in the Blue Mount station in the Gunpowder Falls tailwater.
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Figure 2. Minimum and maximum daily water temperes (°C) recorded hourly
with an Onset Water Temp Pro logger by NDDIR from May 4, 2013 to Octob@8,
2013 above Falls Road station in the Gunpowder Falls tailwater.
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