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Executive Summary

An AdvanceRestoration Plan (ARRr sedimentpollution was developedor the Trout Rurwatershed
(Figurel) to addresshe siltationimpairments noted inthe 2020 FinalPennsylvanidntegratedWater
Quality Monitoring and Asessment Repoftntegrated Repoit including theClean Water Act Section
303(d) ListBecausd’ennsylvania does nbavenumericwater quality criteria for sedimenthe loading
rate from a similaunimpaired watershedvasused b calculate allowable loading

Existing sediment loading in thErout Runwatershedwasestimated tobe 1,486,013 pounds per yearTo
meetwater quality objectives, sediment loath should be reduced (86% t0945,598pounds per year
Allocation ofsedimentloadingamong theARPvariabless summarizedn Table 1To achieve this reduction
while maintaining a 10% margin of safdyading from croplandshould be reduced b§6% whereas
loading fromhay/pasture lands and streambasmkhould each be reduced Bg%

Table 1.Summary of ARRrariables for the Trout Run watershed. All values areannual
averagesin lbs/yr.

Pollutant AL? UF?2 SL3 LNR# ASLS

Sediment 945,598 94,560 851,038 12,018 839,020

L AL-AllowableLoad;? UF- Uncertainty Factar’SLSource Loadhe SLis further divided intdLNR- Loads Not Reduced afASl-
AdjustedSource Load

An analysis dbest management practicdMP opportunitiessuggess that, if fullyimplementedas
prescribed sediment loading in theubwatershedcould be reduced bpbout48% or 713,101 pounds per
year.The mosteffectiveBMP opportunities wereletermined to bethe use ofagricultural erosion and
sedimentation plansgconservation tillage, riparian buffers apdecision grass filter strips along
concentrated overland flowpaths

This plaris to be implemented primarily by the Western Pennsylvania Conservamopperation vith
landowners However, spplemental assistance may be provided by Bennsylvania Department of
Environmental Protectio(PA DEP3ndother organizationsThefocalperiod of BMP implementation is
proposed toextendover nineyears. A proposed monitoring plan is also included to evaluateltbeefits to
aguatic communities. The ultimate goaltlie reversal ofaquatic lifeimpairmentsfor the benefit of not
only Trout Runbut also L8oeuf Lake andhe largerFrenchCreekwatershed.

Introduction

Trout Run(Figuresl and2) is atributary to LeBoeulake which occurn the border of theBorough of
Waterford in Erie County.eBeuf Lakehen discharges to LeRaf Creekwhich is a tributary to French
Creek(Figurel). ThisARPhas leen prepared to address siltation impairments listedrfayst of the Trout
Runwatershed (Figure 1 and 2Table 2), per the 2020 Final Integrated Report (see Appendix A for a
description of assessment methodologppwever the goal of this plaiis to not only improve local water
guality, but also for the benefit of.eBoeuf Lake arttie largerFrench Creelwatershed(Figure3).



The Trout Rumvatershedis approximately 7.2 square miles and osmmtirely within Erie Countylhe
Trout RuhLeboeuf Oreek systenis one of only sevesurface waters in Erie County classifiedCéass A
Wild Trout Streams by the Pennsylvania Fish and Boat Comm({Bgibish & Boat Commission 202The
Trout Runwatershedcontairs approximately 23 stream milesall of whichare currently designatedHigh
Qualityq ColdWater Fishes (HQWF).

Lake LeBeuf is remarkable in that its rare example of Ergenaturallake in Pennsylvani@Vesten
Pennsylvania Conservancy & French Creek Pra@gd) This lakewhich was formed bgrehistoric
glaciation,is about 70 acres in area with a maximum depth of about 31 (ftstern Pennsylvania
Conservancy & French Creek Project 20@2)ow supportsa WWF ALWNd thelake and thewvetlands that
surround the lakéharborseveralplant species of special conceémPennsylvania (Western Pennsylvania
Conservancy & French Creek Project 20@erthat it is by far the largest tributary to this lakevater
guality improvements in Trout Rumatershedwould be expected to improve water clarigndreduce
sedimentation and eutrophicatiom Lake LeBeuf.

Improving water quality in Trout Run is parttbé Western Pennsylvania Conservaddrger strategyf
improving andprotecting the French Creekatershed(Figure3). Because of its remarkable biodiversity,
FrenchCreeK & 0SSy OF f t S RecoloyiddlBsuptificahtdvateniaBin Reanidit v A | ¢
(Western Pennsylvania Conservaicifrench Creek Project 200%Yith 27 species of freshwater mussels
and 89 species of fishthe French Creelwatershedis more biodiverse in these taxonomic groups than any
other similarlysized streansystemsof northeastern United State@A Natural Heritage Program 2012)
Fourof these mussel species are listeslendangerednd one is threatenednder the Federal Endangered
Species AdPA Natural Heritage Program 2(Q2Phese five pluan additional mussel ggies are listed as
endangered in PennsylvaniBA Natural Heritage Program 202Bhe French Creek watershed also harbors
fourteenfish speciedisted as endangered, threatened or of concern in Pennsylyamudingmultiple
specieof dace,darters,madtomsandshiners,as well as a sticklebaskeciesa sunfishspeciesanda chub
speciegPA Natural Heritage Program 202@)ven that excesge sedimentation is considered to be a
leading cause dfoth mussel and fish declines, tlasd other projectgpromoting stream health in the
French Creelvatershed are expectetb have positive effecton the protection of these species.

lthasbeert dz33S&a G SR GKIG GKS CNBYyOK /mapHae Been tfpiead SLIGA 2 Y I €
throughoutthe larger Ohio Rivairainageat one time. Howevemvhile much of the Ohio drainades been

radically altered by human activitiethe larger French Creekatersheddda S O2f 238 hagR 0A2RA (L
remained relativelyntact due to factors such as its abundance of wetlands, rural land uses, and a lack of
coalmining Thus the French Creelvatershed is considered a high priority fareservation This

restoration plan will help further these goafgvestern Pennsylvania Conservancy & French Creek Project

2002) Should restoration of the Trout Ruvatershed be successful, future restoration plans may be

developed for otheimpairedsubwatersheds within th&renchCreekwatershed (Figur8).

According to the 2020 Integrated Repaagriculturewas identified as theourceof the impairments in the
Trout Rurwatershed(Table 2)PerNLCD 201(as reported by Stroud Water Research Center 2021
agricultural lands compriseaboutthirty-nine percentof the landcoverin the watershedThe remaining
lands were primariljorest/naturally vegetated land&2%) but developed lands also comprised a
significant amount of theotal land arean the watashed(9%) (seeAppendix B, Table BIjhere were
severalNational Pollutant Dischargeitination SystemNPDESpermitted point source discharges in the
watershed with limits relevant to sedimentatipmcluding a wastewater treatment plant serving a mobile



home parkandresidential small flow wastewater treatment faciliti€bable 3)However, on a watershed
scale none were substantial sediment sources.

The removal of natural vegetation asdildisturbance associated with agriculture increases soil erosion
leading to sediment deposition in streams. Excessive fine sediment deposition may destroy the coarse
substrde habitats required by many stream organisms. While Pennsylvania does not have numeric water
quality criteria for sediment, it does have applicabbarative criteria:

Water may not contain substances attributable to point or nonpoint source discharges in
concentration or amounts sufficient to be inimical or harmful to the water uses to be protected
or to human, animal, plant or aquatic life. (25 PA Code Chapter 93.6 (a)); and,

In addition to other substances listed within or addressed by this chapésifisgubstances to be
controlled include, but are not limited to, floating materials, oil, grease, scum and substances
which produce color, tastes, odors, turbidity or settle to form deposits. (25 PA Code, Chapter 93.6

(b)).

While agriculture appears tbe the primary source of the impairments noted in this watershethe
loadingtargetprescribed in this document is applicable to all significant sources of fine sediment that may
settle to form deposits, regardless of source.

Table 2.Aquatic-life impaired stream segmentsin the Trout Run watershed per the 2020 Final
Pennsylvania Integrated Report

HUC?! 8: 05010004 i French

Source EPA 305(b) Miles Designated Use | Use Designation
Cause Code
Agriculture Siltation 18.9 HQ-CWF? Aquatic Life

1 HUC= Hydrologic Unit Code; CWF= Cold Water Fishes
2The use designations for the stream segments in this TMDL can be found in PA Title 25 Chapter 93. See Appendix A
for more information on the listings and listing process, and Appendix C for a listing of each stream segment.
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Figure 1. Trout Runwatershed.All impaired stream segmentgithin the watershedwvere listed as impairetbr Siltation due to Agriculturper
the 2020 Integrated Repart his figure was made in ArcGisPro by Esri.
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Figure 2. Satellite imageryof the Trout Runwatershed All impaired stream segmentgithin the watershedvere listed as impaired for
siltation due toagricultureper the 2020 Integrated ReporThis figure was made in ArcGisPro by Esri.
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USGS The National Map: Nationd Boundaries Dakasst, 3DEP Elevation Program, Geographic Names Information System, National Hydrography Datasst, Nationd
Land Cover Database, Nationd Shuctures Dataset, and National Transpartation D aaset; US6S Global Ecosystems; U.S, Cenaus Bureau TIGER /Line data; USFS Road
Data; Matural Eath Data; U.S, Depatment of Staks Humanitaiian Inform ation Unit; and NOAA National Centers for Environmentd Informakion, .S, Coastd Rief
Model, Data refreshed dune, 2020,

3 French Cred. Watershed Attaining for Aquatic Life
Trout Run \Watershed —— Ion Attaining for Aquatic Life
0 25 & 10 Miles [ Litfe Federal Run Subwatershed
1 Inlet Run Subwatershed

Figure 3. French Creekwatershed. Note thatstreams in the northeastern corner of the watershedre
not assessedas thesaverein New York Statd-urthermore the impairment statusshown hereirmay
include future proposed changes relative to what is listed in the approved 2020 Integrated Report.



Table 3 Existing NPDE$ermitted dischargesin the Trout Runwatershed

Permit No.? Facility Name Load, Ibs/yr
PA0031461 Hickory Hill Country Village Mobile Home Park 497
PAG049449 Donald Schwenk SFTF 8
PA0271438 Aubree Hendrickson & Ryan East SRSTP 8
PAG041058 Lancy SRSTP 8
PAG041059 Jennifer L Richardson SRSTP 8
PAG049578 Alberta Williams SFTF 8
PAG041178 JR Stull SRSTP 8
PA0272019 Nora Kreider SRSTP 8
PA0272841 Shaul R Black SRSTP 8

l1Permits within the watershed wer ehttpb/avevaddpginstate.paEiRdmappa &hd p P A

EPAG6s Watershed Resources Registry available at
https://watershedresourcesregistry.org/map/?config=stateConfigs/pennsylvania.json

2 Note that given their transient nature, any stormwater construction permits were not included above.

ARPApproach

Per the Federal Clean Water Awtaters withpollutant impairmentsypicallyrequirethe establishment of
¢Total Maximum Daily Loaél 6 ¢s)ahat[setallowablepollutantloading limis. The TMDL is then
allocated amongpoint source dischargers, nonpoint sourceatural and anthropogenic bagiound
sources not considered responsible for the impairmeasswell as a margin of safety factdéMDLs can
then be used tset gopropriate loading limits foNPDES permittedischargersHoweverwhere the
pollution problem is dugrimarilyto unpermitted nonpoint sourceghere maybe no effective mechanism
to force pollution reductionThus historicallythere have been many nonpoint souré®DLs developed
that have led to little actual stream improvements.

In recognition of thisEPA has allowed an alternatimeadvanceapproach which is essentially a shetgérm
restoration plarnthat is to be implemeted to addresghe pollution impairments If it can be shown thahe
plancanbe implemented anaouldresult in the reversal of the impairmenthe development of a TMDL
may be postponedf, however, the ARFailsto reverseimpairmentsthena TMDL wold be required.Such
a TMDL could be developed by Cd#fiel would not be a task for theRFmplementation organization
(Western Pennsylvania Conservancy)

The same basitMDLprocess is also relevant to ARPEese stepsnclude:

1. Collection andummarization of preexisting data (watershed characterization, inventory
contaminant sources, determination of pollutant loads, etc.);

avail


http://www.depgis.state.pa.us/emappa/
https://watershedresourcesregistry.org/map/?config=stateConfigs/pennsylvania.json

2. Calculation of &MDL, or in the case of the ARP, an allowable loading hlateappropriately
accounts for critical aaditions and seasonal variations

Allocation of pollutant loads to various sources;

Submission of draft reports for public review and comments; and

5. EPA approval of the TMDPdrrecognition of theARP

kW

Because Pennsylvania does not have numesiter qualty criteria for sediment, thé&t wS F SNBEy OS

2 | 4 SNA KSR whsudleiNBisappkoachestimates sediment loading rates in both the impaired
watershed as well as a similar watershed that islistéd asmpaired for sediment. Thetthe loading rate

in the unimpaired watershed is scaled to the area of the impaired watershed sodassary load
reductionsmay be calculated. It is assumed that reducing loading rates in the impaired watershed to the
levels found in thattainingwatershed willresult in the impaired stream segments attaining their
designated uses.

Selection of the Reference Watershed

In addition to anthropogenic influences, there are many other natural faatiectingsediment loading
ratesand accumulationThus selection of areferencewatershedwith similar natuwal characteristicasthe
impaired watershed is crucidtailure to use an appropriate reference watershed could result in problems
such as the setting of sediment reduction goals that are unattainablegnsensical calculations that
suggest that sediment loading in the impaired watershed should be increased.

¢t2 FAYR I NBFSNBYyOS:> (KS -mmstdedsite(Saflabeat Ly d SINF GSR

https://gis.dep.pa.gov/IRViewer202p/or GlSdatalayerslargelyconsistent with the Integrated Report,

were used to search fasther similarly sizedvatershedghat were also within the Northwestern Glaciated
Plateau Section dhe Appalachian PlateauBhysiographic Provincbut lackedaquatic life useémpaired

stream segmentsSince Trout Ruis currentlydesignatedHQ-CWFE emphasis was given tiinding

referenceswith aspecial protectiordesignated us¢high quality or exceptional valiigOnce potential
references were identified, they were screeneddetermine which ones were most like the impaired
watershed with regard to factors such as landscape position, topography, hydrology, soil drainage types,
land coveretc. Furthermore, benthic macroinvertebrate and physical halttha werereviewed to

confirm that a reference was acceptable. Preliminary modelling was conducted to make sure that use of a
particular reference would result in a reasonable pollution reduction.

Considering thathey were nearbyapproximately 10 to 20 milegigure3), within the same section of the
same Physiographic Provinted similar topograpic characteristicsand werecurrently designated HQ
CWEF andisted as attaininger the 2020 Integrated Repogubwatersheds of let Run and Little Federal
Run both in Crawford Countyyere considered for use as referersc&ey watershed characteristics are
summarized inrable 4

w
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Figure 4. Inlet Run subwatershed. All stream segments within the watershed was listed as attaining for
aguatic life per the 202htegrated ReportThis figure was made in ArcGisPro by Esri.
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Figure 5. Satelliteimagery of the Inlet Runsubwatershed. All stream segments within the watdrsd was
listed as attaining for aquatic life per the 2020 Integrated Report. This figure was made in ArcGisPro by Esri.
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Figure 7. Satellite imagery of theLittle Federal Runsubwatershed. All stream segments within ¢h
watershed was listed as attaining for aquatic life per the 2020 Integrated Report. This figure was made in
ArcGisPro by Esri.
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Run) watersheds.

Table 4. Comparison of thempaired (Trout Run) andreference (Inlet and Little Federal

Trout Run

Inlet Run

Little Federal

Phys. Province?

Northwestern Glaciated
Plateau Section of
Appalachian Plateaus

Northwestern Glaciated
Plateau Section of
Appalachian Plateaus

Northwestern Glaciated
Plateau Section of
Appalachian Plateaus

Land Area?, ac

4,621

4,770

4,798

Land Cover?

39% Agriculture

52% Forest/Natural
Vegetation

9% Developed

31% Agriculture

63% Forest/Natural
Vegetation

5% Developed

47% Agriculture

49% Forest/Natural
Vegetation

4% Developed

Soil Infiltration3

9% Group A
2% Group B
16% Group B/D
11% Group C
14% Group C/D
48% Group D

<1% Group A
<1% Group B
9% Group B/D
<1% Group C
7% Group C/D
83% Group D

6% Group A
6% Group B
14% Group B/D
<1% Group C
30% Group C/D
44% Group D

78% Siltstone

74% Siltstone

59% Siltstone

Average Stream
Channel Slope®

2nd Order: 1.1
3 Order: 0.3

2nd Order: 0.6

Dominant 22% Sandstone 26% Sandstone 41% Sandstone
Bedrock*
Average
Precipitations, in/yr 39.6 396 396
Average Surface
RunoffS, in/yr 2.5 2:5 2.6
Average 1,363 1,302 1,500
Elevation® (ft) ’ ’ ’
Average Slope® 5% 3% 5%
1st Order: 1.7% 1st Order: 1.1 1st Order: 1.6

2nd Order: 0.5

Conservation and Natur&esources
2MMW output based on NLCD 2011

Yper PA_Physi®Gections GIS layprovidedby Pennsylvani®ureau of Topographic and Geological Survey, Dept. of
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314 NBLRZ2NISR o0& a2RSft aeé 2F0SNAKSRQa tylfeaxa 2% | {5! 3
4PerBedrock \GIS layer providedy Pennsylvania Bureau of Topographic and Geological Survey, Dept. of

Conservation and Natural Resources
5As reported by Model My Watershed
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Figure 8. PA DERdata collection locationswithin the impaired (Trout Run) and reference (Inlet and
Little Federal Run)watersheds.Data collection locationare shown as black dots and the labels
correspond to the labels in TalbeWatershed boundaries are shown as green or yellow outlines, and

stream segments are shown as either impaired (red)arimpaired (blue) for aquatic liféLhis figure was
made in ArcGisPro by Esri.
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Table5. Summary ofPA DERmacroinvertebrate data in the Trout Run and Potential Referenceatersheds.IBl scores <63~
suggestimpairment for high quality watersheds.3 AAET AT O AADPT OEOQEI T Cc Ai AAAAAAT AGO OAT O
siltation, if not attributable to natural conditions.

6D-200 1Bl  Sed. Dep. +

Watershed Assessment ID Score Embeddedness Select Assessment Sheet Comments
Trout Run 20070402-1100-dersmith ~ 59.5 32
20140407-1145-jaygerber  57.3 19 -somewhat depressed macroinvertebrate community; heavy
sedimentation from upstream land uses
Inlet Run 20070403-1330-sdudzic 61.6 21 -not impaired - BPJ over rides IBI score; high number of prosimuliu
' YLIKAYSYdz2N a1S¢6 GKS 20SNIft a
20070403-1430-sdudzic 69.9 25 -high number ofProsimuliumandAmphinemuraskews the overall
score; good bottom substrate present with some AG in extreme
20140502-0915-jaygerber  69.6 27 -stream does not appear to be impaired
20140502-1100-jaygerber  72.4 26 -stream does not appear to be impaired
Little Federal Rur20070427-1200-dersmith 61.5 31
20140410-1400-jaygerber  80.4 24 -stream does not appear to be impaired
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All threewatersheds were similar in thapproximately half omore of their land area was comprised of
forestednaturally vegetated landsyet they contained significant agricultural lands as wWe&kble 4)
Likewiseall three watershed$ad low relief topography, with slopes averagbtp 5% Average slopsof
highest order stream segment£2™ or 39, depending on the watershesjere moderate to low in athree
watershed, ranging from 0.30.6% There was some concemmthat highest order streanslopes were
lowest in theTrout Runwatershed which perhaps makes it th@ost vulnerabldo sediment dgosition.
However this was due to the low gradient wetlarmplexareasouth of Bagdad Road (Figure If the
watershed was delineatedpstream of the crossing with Bagdad Raoigslthird order stream slope would
average 0.6%amaking ittcomparable to tle two potential referencesubwvatershedsThe wetland areas
downstream of Bagdad Roawlay be dominated by fine sediments even under natural conditiandit is
likely thatthe assessment biologists purposely excluded this area from considefagertigte 8) While
wetlands occurred in all three watersheds, yheere most common in thé rout Runwatershed 12% of
total land area) followed by the Little Federal Renbwatershed $%) and then the Inlet Rusubwatershed
(<1%) Very slowinfiltration (Group D)oils were the most common type in all three watersheaisd
surface runoff rates were practically the same (Tabl&iltstone followed bya lesser amount of
sandstonewere the daninant bedrock typein all three watershedslhere were no significant NPDES
permitted point source discharges with numeric load limits relevant to sedimegither of these two
potential reference watershedd ables6 and7).

Table 6. Existing NPDE$ermitted discharges in thelnlet Run subwatershed and their potential
contribution to sediment loading.t.2.3
Permit No. Facility Name Load, Ibs/yr

PAG128301 Sperry Farms Inc. CAFO NA

lPermits within the watershed wer ehttpb/avevaddpginstate. peEiBdmapps dhd p PA av ai |
EPAG6s Watershed Resources Registry available at
https://watershedresourcesregistry.org/map/?config=state Configs/pennsylvania.json

2 Note that given their transient nature, any stormwater construction permits were not included above.

3 In Pennsylvania, routine, dry-weather discharges from concentrated animal feeding operations (CAFOs) are not
allowed. Wet weather discharges are controlled through best management practices, resulting in infrequent discharges
from production areas and reduced sediment loadings associated with lands under the control of CAFOs owner or
operators, such as croplands where manure is applied. Although not quantified in this table, sediment loading from
CAFOs is accounted for since the modelling program estimates loadings from croplands and hay/pasturelands.

Table 7. Existing NPDE$ermitted discharges in theLittle Federal Runsubwatershed and their
potential contribution to sediment loading.12
Permit No. Facility Name Load, Ibs/yr

PA02805513 Glover Mine NA
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http://www.depgis.state.pa.us/emappa/
https://watershedresourcesregistry.org/map/?config=stateConfigs/pennsylvania.json

lPermits within the watershed wer ehttpb/avevedepginstate. bR dnappa dhd p P A
EPAG6s Watershed Resources Registry available at
https://watershedresourcesregistry.org/map/?config=state Configs/pennsylvania.json

2 Note that given their transient nature, any stormwater construction permits were not included above.

3 According to a description of this site in the Pennsylvania Bulletin, there are no direct discharges. However, loading from this site
would be at least partially accounted for in the modelling of land covers in Model My Watershed.

It was decided taisethe Little Federal Rusubwatershedas the referencéecauset produced a more
modest pollution reduction goalhereasuse ofthe Inlet Runsubwatershedmayresult inprescribed
reductions that may bdlifficult to achieve Therewassome concerthoughthat the downstrearamost

area ofthe Little Federal Rusubwatershedexhibits conditions based on macroinvertebrate IBI scores at or
below impairment thresholds for HQ weas (Table5). However, this area hadediment deposition plus
embeddednesséabitat scores above impairment threshoja¢ichindicates that siltation is not causing
nonattainment Converselywhile the upper sitehad a sediment deposition plus embeddedness score that
suggestedslightimpaimment, its benthic macroinvertebrattBl score exceeded the attainment threshold
Little Federal Rusubwatershedrepresents conditions that just meet attainment thresholds, @sdiseas

a referencewas determined to beppropriate

All three watershedsvere visitedduringsummer2021to confirm the suitability of thgotential references
as well as to explore whether there were any obvious lemkerdifferences that may help explathe
impairments or lack thereoHowever, since Little Federal Reubwatershedwas subsequently chosen as
the best reference, Inlet Rumill not be discussa further.

A striking feature ofhe Trout Runwatershedwere the vast expanses of wetlands that occurred in the
watershed In fact,some were sufficiently expansive to be documented 8GS$opographic maping
(Figurel). Thesewetlands werdikelydue to natural conditions such as low relief topography (Figire
slow infiltration soils Table 4 and the presence of beaverSne sediment deposition and increased
turbidity in these areasnay bein partnatural (Figure 9)making it difficult todiscern theeffects of
anthropogenic loading-owever, the effects of siltation wedsoapparentin free-flowing section®utside
of these wetland area@~igurel0). In some cases, the streambed was primarily rotkit other areas
exhibited significant deposition, particularly in slackwater ardautaryconditions appeared to be
variable based ofactors such as surrounding landverand the presence of wetlands (Figur#). Overall,
the observations suggestlmht to moderate siltation problem in the Trout Ruvatershed

Another interesting feature of the watersheawdhs that a large reach of the middle mainstesgularlydries
up during summer baseflow (Figut@). While this isnot uncommonin karst systemsf other parts of the
state, no limestone or dolomite formationgere mapped in this watershed@hus it is suspectedhat this
was duein part to artificial channelization and the presence of porous glacigbtith of which may
promote infiltration. Ascan be seen in Figufie?, large amounts of flow appeeadto be springing up
amongst agricultural fieldsear the terminus of this seasonally dry reaBlased on an analysis sdtellite
photos taken at different times, this upwelling area appears to lively farmed and thus musbe
sufficiently dry during the summer growing seastithis field areais of low productivitydue tonaturally
wet conditions it may be egood candidatdor wetland restorationlnterestingly, the Class A Wildout

18

avail


http://www.depgis.state.pa.us/emappa/
https://watershedresourcesregistry.org/map/?config=stateConfigs/pennsylvania.json

Stream reach starts about three quarters of a mile downstream ofuipvgellingarea,soit is suspected
that thesecoolgroundwaterflows may bebeneficial to troutpopulations

Observatios of land covers within the watershedwvere consistent withexpected siltation caused
impairments.At 39% ofits total land area, the amount of agriculture in the watershed was suti&tl. This
included some vast areas of croplan@syures 13and 14), which are typically thgreatestsediment
sources of the various larmbver typesin addition there were areasvhere practices could clearly have
been improvel via Best Management Practices (BMRsich as thallowance for expansive riparian
buffers, theprotection o drainagevays amongst croplands, and the fencing of livestock from streams.
However many conditions were also observed that were protective of water quality in the Trout Run
watershed.For instancemore than half thdandscape was dominated by forest/naturaliggetated lands
andforest and wetland riparian buffers were comm@figure 15)Also,some agricultural areasppear to
have been lightly used or eveacentlyretired (Figuresl5). A small section of recemstream restoration
work was also observed in theatershed(Figurelb).

Consistent with expectations, Little Federal Run appeared to be in decent.dhage me mainchannel
reaches were primarily rockgthersexhibited significant fines deposition bothhigher gradient and
wetlandareas(Figures 16,17 and 18. Higher gradient tributaries tended to be rocky and clear (Fidre
and 17. Like the Trout Ruwatershed large amounts of wetlandésooccurred inthe Little Federal Run
subwatershed likelyduefactors such as low relief topography, slow infiltration soils, and the presence of
beavers (Figuré8). Asmaybe expected, these areas exhibited high fines deposition, and in some cases,
high turbidity.In one particular casturbidity was exceptionally high for some unknown reasperhaps
beaver activity osomeother temporary disturbance

According toNLCD 201{Stroud Water Research Center 202he Little Federal Rusubwatershed
actuallyhad agreateramount of agricultural landthanthe Trout Rurwatershed(Table 4) but this was
due primarily to a greater amount of hipasture landswhich tend to be a lesser sedimesturce than
croplands(Appendix B, Tables B1 and B2). Whitde Federal Run did haveome areas of expansive
croplands (Figur&9), the amount of croplands asless in the Little Federal Rsnbwatershed Naturally
vegetated lands such as forests and wetlands were the dominantdawetof the Little Federal Run
watershed, and the rate of riparian buffering was very high (Fig2@e Howeverconditions that may
exacerbatdoading were also observed in the Little Federal Bubwatershedjncluding intensiveise of
agricultural landslivestock access to streams/drainageways anddtsnage from dirt and gravebads
(Figure21).
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Figure 9. Examples of wetland conditionsthat were commonin the Trout Runwatershed.In G a ruptured beaver dam appears to be
resulting in the draining of the pool which exposed bare sediment.
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Figure 10. Examples of substrate conditions withinthe larger segments othe Trout Runwatershedoutside of wetland-dominated areas.
In such cases, streasubstrates were often rocky and apparently healthy looKillg or could exhibit some siltation, particularly in slackwater
areas(B-D).
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Figure11. Examples of substrate conditions withirsmaller tributary reaches of the Trout Rurwatershed.ubstrate conditions were often
rocky(A-C) though, as may be expected, some deposition occurred in slackwater areas especially in and around (itlands
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Google Earth

Figure 12. Periodically dry reach in the middle mainstem of the Trout Ruwatershed.This reach

was nearly completely dry during the August 2021 site,\asitl according to a local resident, such

drying typically occurs each summdter the satellite imagerffom April 2005below), it appears that

this waterfrom the mainstem(flowing west to eastinfiltrates into the ground and then springs up in

the agicultural fieldsshown just north of the house. Based on a review of satellite imagery over various
years thisarea is actively farmedThe satellite imagerwas obtained usin@oogle EarthThe source of

the imagery is cited as PA Department of Coraiion and Natural Resources PAMAP/USGS.
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Figure 13. Example landscapes within the Trout Runvatershed.While there was a substantial
amount of forested lands, especially along stream segmeéhése werelarge expanses @gricultural
lands as well. Some agricultural laraggpeared to be lightly useday/pasture landgabove), but
intensive croplandexistedas well(below).
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Figure 14. Factors that may contribute to high levels of sediment loading in thEout Runwatershed.In addition toa high level of
agricultural lanccoverforad | A 3K v dzI A idstadcesamerd GhdeBvdd SvReEe practices could have been improved. Note the
unbuffered drainageways in the crdiglds of Athe lack of expansive forested buffers in B and C, and cattle access to the stream/drainageway

and lack of riparian buffers in D.
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Figure 15. Factors thatmay be protective against sedanent loading in the Trout Run watershed.Streams often flowed througlatge
forested patchegA) and there was an abundance of natural wetlands EBptograph C shows what appears to be formegricultural lands
that have been retired while photograph D shows a recent stream restoration project.
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Figure 16. Stream substate conditions of mainstream reacheswithin and just downstream of theLittle Federal Runsubwatershed.
Conditions were often rocky, though with some fairly minor sediment deposition in slackwater(aArdasugh C). As would be expected
however, more substantial finedeposition occurred in low gradientetland-dominated areas
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Figure 17. Stream substrate conditionswithin higher gradient small tributaries of the Little Federal Runsubwatershed.The substrate of
such streams tended to be primarily rocky and apparently healthy.
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Figure 18. Example wetland conditions within theLittle Federal Runsubwatershed.Wetlands were common, and higher turbidity and fines
sediment deposition tended to occur in these are@saver damappeared to be contributing to the pondirgdpservedC and Dbut mayhave
been influential at these other wetland sites as well.
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Figure 19. Landscapes within theLittle Federal Runsubwatershed. LikeTrout Run Watershed
substantial agricultural lands existed within the Little Federal ®ibwatershed Forests/riparian
buffers were very common along streams.
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Figure 20. Conditionsthat may be protective of water quality in the Little Federal Rursubwatershed. Stream segments often flowed
through expansive forested aref8) or at least had expansive forested or wetland buft8sand C). Wetland conditions, which were common
in the watershed, may function to settle finaad protect downstream segments from segkntation.
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