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TROUT CREEK WATERSHED ASSESSMENT
Nee& for 5tud3

While all the other assessments carried out by the |_chigh County Conservation District over the past
decade have been aimed at determining the causes for impairment, the assessment of the | rout Creek
provided the opportunity to assess a stream which still meets the standards for its designated uses. With
less intensive cleveloPment and lighter industrial use, studying the T rout Creek provided the chance to
locate exceptional stream quality where it still exists in |_chigh County, and also determined what threats
may face the T rout Creekin the coming future years. [ndeed, the T rout Creek has not been
comprehensively studied for its cligibility for an upgrade to a designated use of [High Quality (1) Cold
Water [Fishes (CWT), or even Exceptional Value (F V). Several tributaries to the Maiden (Creek
headwaters, located in the directly adjoining watershed, recently qualified for an existing use upgrade to

[T V; there is reason to believe that the headwaters of the T rout (Creek, located along the pristine Blue

Mountain, may be simi]ariy ciigiblc foran upgradc.

TROUT CREEK WATERSHED ASSESSMENT 2



Scope of Work

T his assessment consisted of a number of scparate components:

e [“ull stream visual assessment — USing a modified Protocol from the (JODA ((nited States
DePar’cment of Agriculture) (’cr‘e same one used for the Little Lel’]iglﬁ and Saucor\ Creek

Assessments), the main stem of the | rout (reeck and its major tributaries were traversed and
assessed. Tr:e majoritg of the work was Primarib done by the Lehigr; Countg Conservation
District and volunteers from municipalitica

° ComPlete watershed National Fo”utant Discr‘arge Elimination Sgstem (N FDES) Pcrmit
ana]gsis with Global Fositioning System (GFS) coordinates ~Tl‘xe existing and historic
NFDES files were searched to determine open NFDES (discharge) Pcrmits in the
watershed. Each site was visited to ana]yze the Potentia] of these c{iscraarges to imPact water
qua]ity. T he sites were mappcd, and described.

° Fub]ic and municiPal meetings — An initial meeting was held for municiPali’cies located in the
T rout (reek watershed to discuss their concerns and where thcg saw oPPortunitics. A second
meeting was scheduled to gather historical and contemporary watershed information. One of the
toPics for this meeting was to ask ]ong~timc watershed residents for their recollections and
Photograprls of historic conditions which have Changed over time. ]ncliviclual interviews were
carried out by District Persormc], municipa] staff (Particularlg long—timc Public works staﬁ), and
local anglers. A representative of the Conservation District also visited municiPaIities to gatlﬁcr
historical information to add to this report. A third meeting will be held to educate the Pu})]ic and
municiPal officials on the Finclings.

o f"‘!istorica! aerial Photograplﬂs and land use ana]gsis — Aerial Prlotographs and land use maps
from the 1 9%0’s, the i 970’s and earlg 2000’s were created, detailing the changes inland uses
from the 1 9%0’s to present. Land use types include agriculturc, Forest, higl’lwag, industrial,
suburban, and urban.

° E_gort to create a | rout Creelc Watershed Association - At the third meeting, the concept of
creating a watershed association will be Presentecl, and interest galvanized in creating a
watershed association for the T rout Creek will be gaugecl. Working with new watershed groups
is part of the mission of the Watersrxed SPecialist program; if there is sufficient Public interest, a

new group will be formed.
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L] Watcrshcd assessment rePor’c ~ Basecl upon the recent!y~comp]eted model of the Saucon
Creek Watershed Conscrvation Management Flan and the Cop]a9 Creek Watershec‘
Assessment, this final report has been created. This report contains maps, ana!gsis of the visua
assessment data, historical information, and next steps for devcloping recommendations to
imProve the water quality. This report is vital to municipal governments and other decision-
making stakeholders as tl'weg make land use decisions and efforts to egcctivelg protect the

natural resources.
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STUDY AREA & BACKGROUND INFORMATION

| ocation and Backgrouncl Information

The Trout Creek watershed is located in [eidelberg and Washington | ownships, and the Borough of
Slatington, |_ehigh County, Pennsylvania. T he total watershed area is twenty-two square miles, with over
thirty-four stream miles of the mainstem and tributary streams. | he designated use for the entire watershed
is (Cold Water [Fishes. At the present time, no portion of the T rout Creek, orits named tributaries, is
listed as “impaired.” T hat makes the T rout Creck unique in|_chigh County, where all the other major
streams are imPaired atleast in part. T he designation for the T rout Creek has not been revised in some
time, and there is reason to believe that some portions of the T rout Creck, particularly those along the
PBlue Mountain, may qualify for upgrade to High Quality Cold Water [Fishes. T his study would carry out

the work to make this determination.
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Public Access

The Slatc Heritage Trail runs alor\g the mainstem of the T rout Creek for over three mi!cs, Provicling

amplc Public access and educational oPPortunities. Adclitiona”g, there are three Public Parks situated
along the Trout Creek.

Fisherg

The T rout Creek was most recentlg survegecl forfish in June of 2010. Thereisa natura”g reproducing
Population of brown trout, and the stream is stocked with both rainbow and brown trout. Tl‘]e stream does
not reach the level of qua]hcging asa(lass A T rout Stream, but with imProvements in water qualitg, has

the Potcntial to reach that qualhcication.

Geologg

The shape of the landscape, the characteristics of the water, and the form that streams take are all

influenced bg the geologg of the region. The T rout Creck watershed is mainlg comPriscd of the Pen Argg]
Member and Ramseyburg Member. The Pen Argyl Member is comprised of slate with minor phyllite and shale beds.
The Ramseyburg Member is composed on alternating turbide sandstone units with interbeds of shale and siltstone.
Poth the Pen Argyl Member and Ramseyburg Member are defined members of the Martinsburg formation. T he
Martinsburg formation consists of gray to dark gray, and infrequently tan and purple shale and slate. |t lies between
Plue Mountain and the areas underlain by limestone. | imestone rocks, generally sPeaking, tend to be softer, and
usually form valley-bottoms; whereas siltstone, sandstone, and shale silicon-based rocks tend to be more resistant to
weathering and form ridges. |_imestone rocks are often also prone to forming sinkholes (and caves). Map: (Geology

shows the division between each member.
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Soils

The sPeciFic soil characteristics of a watershed are extreme]9 imPor'tant in determining the land use and
runoff patterns in a watershed. Soils have wiclelg varying characteristics in factors such as nutrient levels
and c{rainagc rates. These soil characteristics determine what types of land uses are suitable in different
locations (i.e., crops, pasture, recreational trails or fields and dcve]opmcnt) T he rate at which water
imciltratcs, or soai(s, into soils also has a signhcicant imPact on watershed runoff patterns. Soils with high
infiltration rates, such as sandg soils, Produce less overland runoff; soils l'n'gh in c!ag are tgpica”y less
ermeable, and will produce more runoff. See Map: Soils to view the soils types of the T rout ( reek
P P P 9p

watershed.

The upper Portion of the watershed is Primarily composcd of Laidig soils, which are dccp, well-drained soils
that commonlﬁ have many stones and boulders on the surface. ]n forested areas, these soils have a thin,
black lager of organic matter on the surface, and a !ight 9cnowislﬂ—brown, mineral surface lagcr. T heir subsoil
is strong brown or red. The lower Portion of the watershed is Primarily comPosecl of Berk&\/\/eiker‘t; soils
that are well drained. Hoﬂy and Com19 silt loams, which have moc{crate]g slow clrainage, are the major soils
along the stream channels. The slower c{rainagc rate in the ﬂoodplain allows for the retention of

floodwaters and the growth of hydrophilic (water~]oving> vegetation.
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Topography

Elcvations in the Trout Crcck watershed range from 1 595 feet above sea level to 350 feet above sea

level.
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HISTORY & LAND USE
T rout Creek Watershed His’cory

T his section is summarized from information contained in Jmages of America ~ Slatington, Walnutport, and
Washington Townshfp, The Multi~MuniciPal Comprehensive Plan for The Northern Region of | chigh
(County, and [Historical Markers, Slatington, Walnutport, and Washington | ownship, publications
provided by the Borough of Slatington, [Heidelberg T ownship, and Washington T ownship.

Slate was king in the appropriately named Borough of Slatington and the surrounding areas. T he first
slate quarry was opened and began operating in 1848. T he slate industry expanded rapidly, and the
villages were fully equipped with business to fulfill the residents’ needs. Slate was used for blackboards,
shingles, countertops, and many other items, which gave way to a thriving industry and towns such as
Slatedale, located in Washington Township. More than one hundred quarries were located in Slatington,
Walnutport, and Washington Township.

T he |_ehigh River and the construction of the |_chigh (Canal assisted the slate industry by providing a
means of transporting products to market. | hese waterways were also important for the transportation of
coal from Mauch Chunch (present-day Jim T horpe) to Philadelphia, bringing people through the area and
facilitating trade. Many tall walnut trees flourished along the | ehigh Canal, as that is how \/\/alnutport got
its name. \Walnutport’s economy was driven by the area’s zinc, coal, and slate industries. T raffic on the
|_chigh Canal gave way to the railroads, which also plaged an important role in this hotbed of small industry.
Not only did freight trains travel through the area carrying goods, but a trolley service also transported

Pcop!c across the rcgion.
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Historical Aerial F}‘lotography Stuclg and | and (Jse

The land use in a watershed Plays a signhcicant role in the health of the stream system. ]t is both the amount,
and the location of each kind of land use (agricu]ture, suburban, urban, etc.), in relation to the stream and its
tributaries that influences the amount of runoff entering the stream, as well as the overall water qualitg. For
examp!e, afarm field located direct!g acljacent to a stream will contribute a higher sediment load than would a
forest Patch, while a farm field seParatecl from the stream bg a ]arge swath of forest will have much less
impact. A Pavccl Parking lot located next to a stream will Provide a great deal of stormwater runoff
containing road salts and oil from Poorlg maintained vehicles. So, it is not simP]g the type of land use that

imPacts water qualitg, but the distribution of that land use in relation to the stream channels.

/\//e thod

[_and use has changed dramatically throughout the |_chigh Valley region over the past century. T he extent
and rate of the changes inland use are important factors in assessing the current health of the T rout
(Creck. [tis possible to analyze the changes inland uses over time using historical aerial photography.

T hese photographs are available for the area starting back in the late 1930’s. T his report includes Maps
of the historical aerial photographs for 1938 and 1971, and aerial photograph for 2009 and their

CO[TCSPOﬂdiﬂg land usces.

[indings

Substantial changes have taken Placc inland use in the T rout Creck watershed since | 938. A decline in

agriculture came largelg at the expense o1c urban and suburban growth

Lancl USC ]mPacts on Streams
/m/oerv/ous cover

One critical aspect of the effects of c]hcpering land uses on water qualitg is the amount of the land use that is
covered with imPer\/ious sur‘Faces, such as roofs and roads that do not absorb any rainfall. A forest
absorbs, imcil’crates, or uses most of the Precipitation that falls on it; a Pavcd industrial complex will absorb

almos’c none.
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Determining the amount of a watershed that is current13 imPervious is an imPortant tool in watershed
management. Sources vary as to the exact number, but there is gcneral agreement tlnat, when a stream’s
watershed reaches certain threshold of imPer\/ious surface, the qualitg of the stream declines raPic”g‘ USing

thc aeria! Pho’cos and ]ancl use maps, you can see the agricultural land uses changcs to suburban and Forest.

NFDES Fermit Analgsis

e ational [ ollutant | Jischarge imination stem) program is a nation-wide system o
The NFDES (N I Poll Discharge [ Oystem) prog de sy f
Permits requircd for any site or inc{ustrg which has a Point~sourcc that discharges wastewater or stormwater.
ermits are a requirement or the (_lean \WWater Act ot 1972. As part of this study, an analysis
NPDF Sp q Fthe Clean Water Act of 1972. As part of this study, an analy
was done of existing Pcrmittcd dischargcs in the watershed. | he analgsis concluded that the majoritg of the

Permits are sewage, non~Public!5 owned (non-muni). MaP: NFDES Sites shows Pcrmitted discharges.

C onversion from Agr/cu/ture to 5u[>ur[>an [_ana’

Since 1938, agricu]tura] lands in the T rout (Creek watershed have been overtaken bg suburban
cleveloPment, and bg newly re-grown forests. Feople genera”y assume that this change — from agricu]ture to
suburban c{cvc!opment — means that water qua]itg declines. Put that is not ncc@ssarilg s0. Suburban
development contributes different Po”utants to the streams than agricu]ture: contaminants to grounclwa’ccr
from scptic systems, runoff from roads such as motor oil and road salts, and houschold chemicals washed
down the drain. The sheervolume of runoff from all the additional imPer\/ious surfaces in a suburban

development is substantia], as we”J and can have well-documented negative imPacts on streams.

Put agricu!tura! lancls, while not as imPervious as roads and rooxctops, are often not Particu]arlg effective at
inFiltrating water. And there are other factors. ]n 1938, agricultural lands were farmed Primari]g with
conventional Practices, uti]izing Fcr‘tilizcrs, Pesticidcs, and herbicides with little in the way of solil
conservation Practices. As can easilg be seen on the aerial Pl’!OtOS of the time, ti”ing often went right to the
eclgc of the stream. ]:urther, farmers often dredged streams, moved them) and drove equiPmcnt across them.
Livestock often had unrestricted access to streams. (/lncontro”ed agricultural runoff would have
contributed chemicals and sediment in large quantities to the streams. So historica”y, agriculture severelg

imPactec{ stream health as well.
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Thus, the shift from agricultural lands to suburban c{eve]opmeﬂt does not, }39 itse”, necessari13 create
obvious conditions for water qua]itg degradation. Separating out the influence of the conversion from

agriculture to suburban dcvelopment can be difficult.

Cuarries

Industrial land uses wprimarilg quarrying — have been substantial in the | rout (_reek watershed since the
mid-1 9’5h century. Qparrging has hacl, and continues to have, a signhcicant imPact on the water resources of
the regjon. First of all, blasting and Pumping associated with the quarry P]aces fine sediments directlg into
the Trout Crcc‘(. FumPing also decreases the volume of the stream’s base How, or 9ear~rounc{ flow from
groundwatcr sources. This l‘rappens because the quarry holes intersect with the groundwatcr aquhcers,
caPturing water that would norma”y Provide base flow in the stream. ln order to kceP quarry holes clry,
quarry operators pump this water out. | he Pumped groundwatcr is disclﬂargcd directlg to the stream. When
Pumping is not done continua”ﬁ, it can create signi]cicant variations in stream )qowj with imPactS similar to
stormwater dischargcs. Wl‘ren the quarry ceases opcrations, Pumping of the holes stop and there is a
temporary decrease in base flow until the caverns fill up. ln extreme cases with very large operations) this has
caused streams to clrg up for several years before the base flow could return; however, the size of the active

quarries in the ] rout Crcck watershed would have a minor impact.

Further, as can easilg be seen on the 2009 aerial Photos, the abandoned quarry holes are filled with water.
Tl’lcrc is some discussion as to whether the water in these holes is still diverting base flow from the streams.
Bu’c, genera”g SPeaking, the water quality in these quarry holes is exce”entj with very cold temperatures and
little in the way of Po”utants. These Pits, if maﬂagcc{ correctly, may become valuable wildlife habitats for
wetland and water creatures. Sometimes, theg are even used as recreation areas. Qparrg reclamation can
include turning quarrics into recreational spots such as Parks and Fishing holes. ]t is known that scuba Cliving
has even evolved due to management and reclamation of abandoned quarries. Since quarrging is onlg a
temporary land use, itis essential to look at the Positivc environmental imPacts on your community once the

quarrging oPeration becomes abandoned.
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Conclusions

In 1938, land use in the | rout (reck watershed was Primari]g agriculture. 5y 2009, this had shifted to a
mixture of suburban and forest land. [~ ach of these different land uses is associated with different types of
pollutants and stormwater runoff. While the land use changes undoubtedly had significant impacts on the
water quality of the T rout Creck and its tributaries, it is difficult to say whether the overall impacts would
have been positive or negative. [t would be possible through a watershed hydrological analysis to project
some of the expected impacts. Deveiopment of specific recommendations to improve water qua!itg would
require further understanding of the contributions of each type of land use to the stream’s impairment. | o

accomPlish this, more in~depth water qualitg testing and bio]ogical analgsis would be requirecl.

Recommendation: (Conduct a watershed hgdrologica] analgsis with additional water quality testing and

}Diological analgsis to assess the impacts of each land use on stream health.
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VISUAL ASSESSMENT
Backgrounc{ and Mcthod

As part of this studg, a full visual assessment was carried out on the main stem of the | rout Creek. T o
accomPlish this, the stream was broken down into reaches, using aerial Photos to determine reach breaks
where tl‘xeg would be visible on the ground. Reaches varied in ]ength. MaP: Visual Assessment Reaches

shows the breakdown of the reaches.

Thc visual assessment Protocol used was genera”g based upon the United States DePar’cment of
Agriculture (UﬁDA)/Natural Resources Conscrvation Services (N RCS) Stream Visual
Assessment Frotocol, with modifications to the method so that it was easier to use. Ac{clitions were made
to the standard Protocol to collect data on the material on the stream bed, and in the stream banks, which
will assist with future stream and HooclPlain restoration Projec’cs. TEC visual assessment Pro’cocol used
excc”cnt/gooci/pair/faoor rating scale for certain parameters, and rcqucsted a narrative cxplanation of
others. Hard copies of the visual assessment data sheets and the accompanging Pho’cographs have been

created. An example of the visual assessment data sheet is included as Figure: Visual Assessment Data

Shcet.

The Parameters scored on a rating scale were:

° ch{rologic Altcration

° Kiparian /one

° F]oodplain Access/Clﬁarmel ]ncision

L Canop9 Cover

o Noutrient Enrichmcnt

° Barriers to f:ish Movement

° ]rx~5’cream Fish Cover/]nvertebrate Habitat

Also noted were:

° Ki\cﬂes

° Material along the stream bottom
° Degree of sedimentation

° ]nvasivc Plant sPccies

o SCVérC Problems
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FIGURE: VISUAL ASSESSMENT DATA SHEET

TROUT CREEK STREAM VISUAL ASSESSMENT PROTOCOL SHEET

Evaluator(s): Owners Name:
Organization: Reach |D:
Date:

Current weather conditions:

APProximate width of the stream:
Hydrologic Altcration (man~madc changcs to the stream)

[ xcellent Natural Channel, currently no structures: bric[ges, retaining walls, dams, weirs, dikes or riPraP.
(;gUDUi Single bric]ge at uPstream end of reach, one structure Present, riPraP a|ong less than 25% of the reach.
Altercc{ Channch 25% - 50% of the reach with riPraP and/or channelization, two structures present.

o o o o

Foor (reater than 50% of the reach with riPraP and/or channelization, three + structures present.

KiPaﬁan /one

Exce[]ent Natural vcgctatfon (vs‘ manicured |awn) extends at least two stream widths on each side.
(Good Natural vegetation extends at least one stream width on each side.

Natural vegetation extends less than half of the stream width on each side.

o o o o

Foor Strcambank ec{gc is mowed grass, pavement, or concrete; Fil’ccring function is scvcrclg compromisecl.

Note: Small disturbances are acceptable it they do not reduce the Filtering caPacitg (e a Path to access the stream.)
Floodplain Acccss/Channci |ncision

| I xcellent Channel is not incised. Both banks are low, a”owir\g the channel to easily access its ﬂoodplain, or there

is minimal erosion or incision (less than one foot) on an outside bend.

O (Good Limitcc’ channelincision {(one to two feet on outside bends) with adequatc access to Hoodp!afn‘
| Flooclplain access is mo&erately restricted bg actively eroc{ing, unvegetatecl banks (two to three feet.)
O FPoor Channcl is ACCPIQ incised (three + feet) and unvegetated‘ F|ooclP|afn is inaccessible. Some straight

reaches and inside edges of bends are active|3 erocling as well as outside bends (overhanging
vegetatfon at toP of bare }Danl(, numerous mature trees Falling into stream armua”y, numerous sIoPc

failures aPParent.)

Canopg Cover

| ]ixce”cmt >75% of water surface tl‘mrougiﬁout the reach is shaded.
O (Good > 50% shaded in the reach.

O 20 to 50% of the reach is shaded.

O FPoor < 20% of the water surface in the reach is shaded.
Nutrient [ nrichment

O E_xce[]cnt Little alga] growth on stream substrates.

O (L’ou«*l Moderate alga| growtl’x on stream substrates.

0O Ovcrabundancc of alga| growth on stream substrates.
O Foor Severc algal blooms create thick alga! mats in stream.

—

Kemember to take Photographs of the reach Facing upstream. Fhotograph any unique Fcatures, c!ischarge Pipes, anc]/or areas of concern.)



Barriers to ]:ish Movement
O T here is NO barrier blocking the movement of fish.
m| Thereisa barrier.

APProximat613 how l’)iglﬁ is the barrier?

ls the barrier natural or man-made?

|n-stream [Fish Cover/ lnvertebrate [Habitat

Circle which habitat types are present in signhcicant amounts (one stick does not = a 5igniFicant amount!):

Riffles Logs/woody debris Dccp Poo]s (two times dccpcr than the Prevailing water c{epth)
T hick root mats Overhanging vegetation Boulders,/(Cobble
| eaf packs Jsolated /backwater pools Undercut banks
Dense macrophgte beds [Habitat im provement structures
| I xcellent 8 to 10 habitat types present in the reach.
O 5 to 7 habitat types.
O 3 to 4 habitat types.
m Foor i to 2 habitat types present in the reach.

Dcscribc the structure of the reach. How many riffles are there? Where are the riffles located (ie.on abendora straight
scction?) APProximatclg how Iong is each riffle? How dccp is the dccpcst Pool?

Describe the material along the stream bottom in rﬂ:ﬂcs, runs, gliclcs, and unvcgctatcd bars (i.e. boulder, cobblc, gravcl, sand, silt,
mud.)

Describe the dcgrcc of sedimentation. Are there riffles comPlctcly buried by the sediment, or are the gravcl/cobblc Parl:iclcs

rclativc[g uncovered? ls there mud over the entire bottom?

re there stands of invasive plant species (i.e. pu le Iooscstrﬂ:c, apanese knotweed, tree of heaven? H: s0, how extensive is the
p P purp P

Problcm?

In your oPinion, are there any severe Problcms or unusual areas? What might be the cause?

Avre there any recommendations that you can think of to imProvc the conditions of this reach?

Other notes (Are there good Fishing Pools? Nice stretches for kagaking? E)ircling oPPortunitics?)



ch}rologic Allteration

This describes the clegree to which the stream has been visib!g altered or confined bg human activitg.
Bridge crossings, retaining walls, dams, dykes, or riP~raP banks (lined with large rocks) are all considered
alterations. Thesc structures are of concern because they constrain the natural Functioning of the stream
channel, reduce habitat, and reduce natural conditions for ac]uatic wildlife. T here is gencra"g little that can
be done about most of the stream a!terations, as existing bridges and stabilized stream banks cannot be
removed. The presence of in-line dams and rock dams was also noted; these structures, esPecially rock

clams, can be removed to restore the streams and natural Patterns.

Recommendation: \Where feasible, when bridges are rePlaced, ensure that theg are adequatelg sized to

Prevent acting as obstac]es to the free movement of stormwater.

Recommendation: Remove all existing in-line dams and rock dams in the T rout C reek.
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Riparian /one

]dca“g, all streams should be Protectcc{ }33 a forested or meadow riParian buffer of Fu]H‘ncight (i.c., not
mowed) trees or meadow grasses. Tlﬁis buffer Protects the stream from overland runog, removes Po”utants
such as nutrients and silt, and stabilizes the bank with deeP, thick root systems. Where ratings were other

than “exce”ent”, oPPortunities exist for imProving the riParian buffer condition.

According to recent regulations put in Place bg the FADEF (Fermsglvania DePar’cmer\t of

Environmental Frotection), all streams are best Protected bg a riParian buffer of atleast 150",

Recommendation: Wherc riParian buffers are less than “cxcc”cnt”, contact landowners with information

about the benefits of riParian buffers and resources available to encourage their installation.
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Fioociplain Access/(hannel |ncision

A channel in a natural condition has low banks, less than a foot or so i“ligi'l, a“owing the channel to easi]g
access its Hoodp]ain ciuring storm flows. When channels are ciccplg incised, there is enormous erosion
pressure on the banks during flood 1qowsJ as icast~moving stormwater cannot reach the Hoodplain, sPrcaci

out, and slow down.

Recommendation: Re~gracie the streambanks where Possibie, creating shallow, vegeta’ced areas.

Canopg Cover

T he extent to which the stream is shaded bg overlﬁanging trees. | his shaciing icccps the water cool, which is

imPortant for trout and other cold-water sPecies of fish.

Recommendation: Fiant trees aiong the streambanks in areas with minimal shade. Ti’iis would be a gooci

Project for a volunteer organization.

Nutrient | n richment

Ti"lC amount of aquatic vegetation on the streambed and on the rocks on the stream bottom. Ti"lC amount
of aquatic vegetation gcncra”g reflects the amount of nutrients in the stream, sPcciicicaug nitrogen and
Pi"lOSPi’]OFOUS. Ti"l@ excessive amount of vcgctation becomes a concern when the aigae begin to decomposc
and consume dissolved oxygen in the water coiumn; fish are unable to survive when the dissolved oxygen in a
stream falls below 6.0 mg/L Sources of nutrients include lawn and farm fertilizers, Pooriy Functioning

sePtic systems, manure on Fieicis, and sewage treatment Plant ciisciiarge&

Recommendation: ]:o”ow~up with landowners whose property has signiicicant nutrient enrichment with

suggestions for imProving the riParian buffer, and decreasing the amount of nutrients reaching the stream.

Recommendation: Tai(e dissolved oxygen measurements in areas with severe nutrient enrichments.
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[n-stream [Tish (Cover/|nvertebrate [{abitat

This includes rixcﬂes, thick root mats, leaf Packs) !ogs, and other wooclg debris, overhanging vegetation,
Pools, boulders, undercut banks, and any habitat improvement structures built as part of a stream
imProvement Project This parameter measures how much habitat there is for both Fish, and the acluatic
insects that the fish eat, such as magﬂg larvae. Where desired, habitat imProvcments can be made through

simple projects which can be carried out by community groups.
pie proj Y Yy group

Recommendation: |nstall fish and macroinvertebrate habitat imProvement Projects where recommended.

]mprovement Projcc’cs could include root wad revetments, ]og veins, or strategic P]acemcnt of large boulders.

Degree of Sedimentation

]n acldition, the assessment examined the degree of stream bottom sedimentation. A streamina natural
condition will have a bottom comPriscd of large gravc] and small boulders. When the stream bottom is !argc]g
covered with fine sediment (silt and mud), habitat for fish and aquatic macroinvertebrates is degrac{e&

T here are several causes for this sedimentation including excessive stormwater runoff with inaclequate

stormwater controls, erosion of steep stream banks, and fine sediment bcing clisclﬂargccl from activities.

Recommendation: ]nvestigatc a watershed-wide stormwater retrofit P!an, which would examine all the areas
where Prcscnt]3 uncontrolled runoff could be treated and infiltrated back into the ground, or taken up bg

Plan’cs.

Recommendation: Dcve]op P!ans for streambank stabilization Prcjects and the Planting of native riParian

buffers on all the stream segments that rate as “4air” or “Poor”, to control stream bottom sedimentation.
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]nvasive F]an’c SPecies

The visual assessment made note of where invasive Plants were a signhcicant issue alor\g the T rout Creek.

/nvasfvc P]ants are typicauy exotic sPecies that were either in’centionaug or inaclvertentlg introduced.

An exotic sPecies is one that is not native, but has been introduced and has become established. ln 1998,
there were some 1,500 spccies of exotic Plamts in Fennsglvania (FPA DCNR, 1998), and more introduced

P]ants are identified every year.

A native Plar\t is defined as one that occurred within the state before settlement bg Europeans. Over 27%

of the vascular plants species now growing within the borders of Pennsylvania are not native.
P P g S Y

An invasive Plant not only becomes established, but sprcads aggrcssivc]g into other areas and
environments. Most invasive P!ants are introduced from other continents, leaving behind in their native
homeland Population controls like pests, diseases and Prcdators, which serve to kecp these spccics in
check. Due to this absence of natural controls, invasive Plants reProclucc raPicug and can form stands that
exclude nearlg all other P]ants. ]n the process, theg damagc natural areas, altcring ecosystem processes and
clisplacing desirable native Plant sPecics. ]nvasivc sPecies found a]ong the T rout Creek such as multiflora
rose, Purplc loosestrhcc, knotwcccl, bamboo) autumn o]ive, and Japancsc barbcrrg, may pose a serious

threat to the abundance and divcrsit9 of vegetation in the T rout (reek watershed.

Invasive species usually establish themselves first in disturbed areas and then quickly spread across the
surrounding landscape. T hey threaten the ecology of naturally vegetated arcas, as they do not provide
appropriate food or habitat for native wildlife. ["or example, multiflora rose grows aggressively and
produces large numbers of fruits that are eaten and dispersed by a variety of birds. Dense thickets of
multiflora rose exclude most native shrubs and herbs from establishing and may be detrimental to nesting of

native birds. Without taking steps to remove it,itis guarantccd to quicug sPrcacl.
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The Primary means of control for most invasive sPecies is manua”g or mechanica”y removing them from the
tandscape. After removing invasive Plantsj care should be given to adequatclg treat and replant the
disturbed soil with native seeds or native P!ant stock so that the invasive P!ants do not reseed the treated

area. |t is recommended that areas overrun with knotweed be mowed regularly and spragcd annua”g with an

herbicide.

Recommendation: Carr3 out a stream-wide multiflora rose control program, contacting affected landowners

with information on contro”ing the P!ant and strategies for removal and rePlanting‘
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WATER QUALITY
Water Qualitg Dcsignations

All of the mapped streams in the | rout (Creck watershed have been given water qualitg dcsignations bg
the FA DEF in Title 25 FA Codc Chapter 93. These c{esignations are based upon the FA DEF

evaluation of historic and present stream qualitg, and tl‘xeg set the standard for which the stream will be
managed The designation for the T rout Creekis (Cold Water [Fishes, Migratorg [ishes.

Determining Water Qpalitg

Tl’lé FA DEF determines stream qualitg tl'xrouglﬂ samp!ing of the stream macroinvertebrates: the aquatic
insects that live in the stream and on the rocks) fallen wooc{ﬁ clebris, and leaf Pac‘(s in the stream. f:lg
fisherman are familiar with these insects because the “flies” tlﬂeg use imitate them, l'xoping to fool the fish into

biting what looks like familiar food.

Aquatic macroinvertebrates have very different tolerances for habitat and water qua]itg; some, like leeches
and black ﬂy larvac, are very tolerant of Po”utcd and poor qualit9 conditions. Others, like magﬂg larvac, are
more sensitive and require clean water and goocl habitat to survive. Ther@core, the FA DEF determines
water qualitg bg samp]ing the aquatic insects and iclcnthcging which ones are ]iving ina Par‘ticu]ar stretch of
stream. Sincc these organisms live in the water for lorxg Periods, this is a more accurate way to measure
stream health than taking water samplcs, which onlg reveal the water quaiitg at the moment the sampic is

taken.
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]mpaired Streams

E_ver3 water }DOC{H in Fermsglvania has a “designated use,” assigned }39 the FA DEF The clesignated use
specipics the water qua]itg standards that a stream, river, or lake is cxpected to meet. At the very least,
water must be “fishable and swimmable.” To achieve the “fishable” standard, water must not be too Po”u’cecl
for the fish that live in the water to be edible. T he water must also have low enough bacteria levels to be
safe for immersion (swimming)‘ However, most of the streams in Fcnnsglvania have other, more strict
standards associated with them, such as being clean and cold cnough to support (old Water [Fishes

(CWF), or being able to support an Exceptional \/aluc T\ ecologica] communitg. E_ach different

designation has different water qua]itg standards associated with it. | hese standards are located in the [a
(Code Title 25, Chaptcr 9%,

A water body is considered “impaired” when it does not meet the water quality standards associated with
its designated use. None of the sections of the | rout (Creck are designated as “impaired” by the A
DIEF. When a stream is listed as imPaired, itis required to develoP a Plan to return the stream to the higher
water quality standard associated with its designated use. T his plan is called a TMDL - T otal Maximum
Daily | oad, and the develoPment ofa TMDL is mandated by the [Federal [” nvironmental Protection

Agencg (E_FA) in accordance with the C]ean Water Act. A T MDL P!an locates the sources of the
imPairmcnts, and calculates what Po“utant load reductions are requirecl to return the stream to its
dcsignatcd use. | or example, i a watery boclg is clcsignatéd as Cold Water ]:ishes, a sewage treatment
Plan’c can still (Jischarge its treated water into that stream. However, the discharge cannot warm that stream
to the Poiﬂt that it no ]onger meets the Co]d Water ]:ishcs standards. ]n the clevelopmcnt of a TMDL, all
the different Po“utarxts entering a stream are ana]gzed, and measures taken to ensure that Po”u’can’c levels

do not Prevent the stream 1Crom meeting water qualitg standarcls.
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Water Qualit}j Data

Stream water qualitg is most egectivelg evaluated }39 looking at the ]:)iological community living in the stream,
rather than bg taking water samp]es and sending them off to a labora’cory for testing, No matter how many
water samPles one takes, itis imPossiblc to measure water qua]i’cy continuouslg‘ Bg their nature, stream
surface water testing is done at a Particular moment in time — whenever the sample is taken. | his means that
01113 that small bit of watemqowing by at that moment is tested. Those results say nothing about water
c]ua]i’cg cluring storms, or tlﬂrouglﬂout the whole year. Further, laboratorg sampling can on]g be done for some
set number of Paramc’cersJ such as nitrates, Phosphates, magbc hgclrocarbons, or bacteria. ]’c would be

imPossible to test for all substances that could Possibly be in the water.
Macroinvertebrate Sampling

The FA DEFJ the agency chargecl with the resPonsibility for water quality standards in Fennsglvania,
uses benthic macroinvertebrate sampling to determine the condition of its streams and rivers. Penthic
means “occurring at the bottom of a boclg of water,” and macroinvertebrates are the animals other than fish
]iving in the streams and rivers (‘macro’ means visible to the naked eye; ‘dnvertebrate’ indicates an animal
without a backbone). Examples of stream benthic macroinvertebrates include mayﬂy larvae, cragFish, Hg
larvae, water Pcrmics, and hc”grammites. Different types of macroinvertebrates have digcring abilities to
deal with Po”ution. Some, such as magﬂﬂ and cadclisxqg larvae, require clean water, a stream bottom Iargelg
free of fine sediment, and cool water temperatures. Others, such as black Hﬂ larvae, leeches, and Planarian
worms, can survive in all but the most Po”utecl conditions. A healthﬁ stream will have a large and diverse
assembiagc of these creatures, whereas an imPaircd stream will have very few specicsj and those present will

}DC tchs that are very to]@rant o1C Po”ution.

Water qualitg samPling in Fennsg]vania is done bg ta‘(ing samPles of benthic macroinvertebrates found on
the stream bottoms. Those sampics are iclenthcied, and the results determine if a stream is in cxcc”cnt, good,

Fair, or poor condition.
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EDUCATION & OUTREACH

]n order to e#ectivelg address issues concerning natural resources, the aPProPriatc knowiecige base must
exist within all aspects of the watershed community. Residents, government elected officials and staff,
business owners, and schools all P139 essential parts in Protecting and conserving the natural resources. ]t is
not enough for a few natural resource Prochsiona]s to understand the Prob]ems and the Potcntial
solu’cions; those solutions must be convegeci to and adopteci bg the Peopie able to imPicment the solutions.
So,itis Public works staff that is able to keep salt-laden snow from being ciumpeci into stream bg storing
Pioweci snow in fields. ]t is individual homeowners who must kceP their sePtic systems working Properig. ]t is
government clected officials who must enact and enforce ordinances that C]CICCCtiVCig protect natural
resources. Anci, for any of these actions to take Placc, the aPProPriate individuals or groups must
understand the Prob]em or issues, accept solutions, and then act upon them. T his section higi’xligl'its areas

where efforts at outreach, education, and behavior ci'iangcs may be needed.

Watersi‘ieci Association

One of the most important and most Pressing recommendations from this report is to create a communitg—
based watershed association. Communit3~baseci watershed associations have taken a leacling role in
Protccting the water and land resources within their boundaries across the state of Fennsg]vania for many
years. Ti"l@SC local organizations are genera”g made up of citizen volunteers who take an interest in the
health of the streams and rivers in their area. \Watershed Associations use community Participation, local
ieaciersi'iip, and on~ti'16~ground Project cievciopment and construction to restore ciegracieci waters and

Pro’cect the health of Pristine waters.

(Government E]cctcci and Appointcci O]C]Cicials

Ti‘iis group includes townsi—iip suPervisors, council mcmbcrs, Planning commission and zoning, I—iearing board
memijcrs, and E_nvironmcntai Aclvisorg Council (EAC) members. Ti’icse decision-makers must be well-

informed in order to putin place sound re ulations, and then implement those regulations to appropriatel
P P o p g pprop Y

protect the resource. A strong zoning ordinance may do little good it exceptions are routine]g granteci.
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Recommendation: [Future education and outreach efforts to reach this group should include:

° Freseﬂtations at suPervisors’ and council meetings, and Plaﬂning commission and zoning hearing
board meetings to present the results of this report, and to determine where additional
educational resources might be needed. ToPics that may need to be addressed would include
conservation easements, benefits of wetlands and wetland Protection, and stream health.

° Once a | rout Creei( Watcrshcd Association exists, establish a watershed-wide EAC
network to work on cstablishing common goa}s and working togethcr on natural resource
management throughout the watershed. Working on the recommendations from this document
could Provic{e ajumping~og Point

o} There is currently an EAC established in Hcidc]berg Township. An E_AC should be
created in both the Boroug}‘v of SIating’con and Waslﬂington Townslﬂip.

° Establish a watershed-wide elected official network, bringing together Township Counci]
members and supervisors and Boroug}ﬂ (ouncil members to discuss issues concerning zoning,
regulation, and cleveloPment. Regulatorg consistency across municiPal boundaries could be a
goal of this network.

° Work with Zoning Hearing Boarcls and Hanning Commissions to further their education and
know]edgc of natural resources and environmental Protection, gocusing Particu]arlg on the
regulatory power these Boards have to influence how regulations are imPlemented.

o (Oncea | rout (reck Watershed Association is established, ensure a strong rclationship
between the Watershed Association and each of the governing boards of the municipa]itics.

° uPclate municipa! officials rcgarding toPics and Projccts that are agecting the T rout Creek

watershed.

Municipal Fub]ic Wor‘(s, Roads, and Uti]itg Staﬂ:

Municipal staff has responsibi]itg for a number of activities that can have a ProFound effect on water and
natural resources. Among these activities are: mowing of mum’ciPa”ﬂ owned Proper’cies and roadsides,
spraging of herbicides and Pesticides, snow removal and road saiting, maintenance and upgrade of

infrastructure such as sewers and water lines, sewage treatment P]ants, and heavy equipment oPeration.

Recommendation: Ageneral educational outreach program should be dcveloped for municipal staff to keep

them informed about the best management Practices (BMFS) that affect the activities theg carry out.
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Municipal A’ctomey

Genera“g, the municipal governing board will have an attorney and the zoning hearing board may have
another. | hese attorneys often have a signipicant voice in municipal dccision~ma1<ing. In many cases, these
attorneys may take a conservative aPProach to environmental decision, encouraging bodies to routincly

grant exccptions to environmental rcgulations, with the goal of kccping the municiPalitg from being sued.

Recommendation: A comPrehensive municiPal attorney outreach and education program should be
dcvelopec{ to keep this group informed about current case law, and about the impor’cance of a long term

strategy for Protectir\g the municiPal resource. The goal of this outreach would be to brir\g the attorneys

on board in natural resource Protection at the municiPal level.

Municipal Engineers

Municipal engineers are involved with all aspects of developmcnt Projccts, and are often involved with the
writing of zoning, ordinances and SALDOS <5ubdivision and | _and DeveloPment Ordinances). Yet,
their continuing education obligations often do not adequatc]g keep municipa! engineers up to date on the
latest develoPmentS in natural resource conservation. O]Cten, engineers take a “conservative” aPProach,
mandating conventional Practices, inc]uding non-native spccics in landscaping, manclatorg soil compaction

on construction sites, and wide curbed roads containing unnecessary imPcr\/ious surfaces.

Recommendation: Qutreach to municipa! engineers should Providc attractive OPPor’cunities to kcep up to

date on trends and tec}'mologg related to dcvelopment and municipal Planning.

Landowners and Kcsidents

Landowners falls into a number of categories: residcntial, commcrcia!, and industrial. (Landowncrs also
include deve]opcrs and investment buyers, who own land as an investment; they are discussed in the next
scction.) lt is the Practiccs that landowners carry out on theirland that has the greatest influence on water
qua]itg in the ] rout Creek and its tributaries. [Tor that reason, it is essential that effective outreach and
education target this group, ensuring that thcg have the aPProPriate information to Properlg manage their

land, and put in P]ace conservation and best management Practices that will protect the resource.
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Recommendation: Spechcic efforts should be made to reach landowners in the Fo”owing areas:

L] Reach out to all streamside landowners imcorming them of the aPProPriate ways to care for
streamside property and giving them oPPortunitics to seek technical advice should theg need it.

o [ ducate landowners about a wide varicty of best management Practices that affect residential
and commercial property, including, but not limited to: care of sePtic systems, proper use of lawn
and garden chemicals, c{ealing with stormwater, understanding the infiltration systems, such as
rain gardens and swales, that may be on their property, how to disposc of household hazardous
waste, washing vehicles on lawn areas, not on driveways, and the benefits of native vegetation.
Other topics could include: use of detergents on sidewalks, dealing with lawn and garden waste
and autumn leaves, landscaping with native Plants, and pet waste.

o \Watershed municipa!ities and the watershed association should carry out informational
workshops for their residents to Promote a sense that everyone has a stake in the health of the
watershed, and that individuals can make a difference. Workshops should emplﬂasize local
examples.

o [ nsure that all residents are aware of and have opportunities to connect with the | rout (reek
Watershed Association. lncorporate watershed association materials into the mum’cipal

newsletters.

Dcvelopers

Reaching out to developers and investment property owners is cha”enging in any Communitg. DeveloPers
often may not be residents, and may not have any ongoing connection to the communities in which tlﬂcg are
cleveloPing, and thus may not be well-informed about local natural resource concerns. Because gaining
zoniﬂg and c{evelopment aPProva!s can be comP]ex and cxpensive, devct]opers often come into the process
alrea&y having invested considerable amounts in the Planningj leaving them less interested in working around
natural resource issues. Additionallg, because each Community in Fennsglvania regu!ates c{igerentlg,
developcrs may be c]ea]ing with many different ordinances, and may not have an interest in creative options.
So, effective outreach to dcvclopers has to be Proac’cive, making sure that information is casy to obtain,

that the clcvc]opment process is as accessible and transparent as Possib!e, and that creative oPtions exist.
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Recommendations: Specitic suggestions for education and outreach to clcvclopers include:

o Carr9 out Perioclic workst\ops for clevelopers and investment property owners on regu!ations in
the watershed. ]deaﬂgJ several municipalitics could partner on workshops, even if their rcgu]ations
clitter, so that c{evclopcrs can achieve more “one stop shoPPing” for information.

° Carrg out workshops on innovative tectmiciues and environmental best management Practiccs:
rain garclens, green roots, low imPact dcvetopmcnt, etc. ]mcorm this group about best methods to
protect trees clurimg construction. Make sure they understand the environmental harm caused sz
soil comPaction, and are encouraged to use native Plants in their ]andscaping c{esigns.

o \Work with devclopcrs to dcvelop ways to inform future residents about the on-site stormwater
facilities that may be on individual lots: swales, etc., so that these facilities are Propcr]y cared for.

° Havc municipal E_AC’S contact new owners when !argcr Parce]s of land are Purctxasccl to carry
out initial outreach about natural resource Protection‘ Site visits can also be a valuable

educational oPPortum'tg.

Sctxool Students and Statt

Sct‘xools can become involved with water and stream monitoring, and can carry out Pertinent environmental
Projccts. Advocacg for natural resources in schools can be an cxtrcmclg effective strategy for reactniﬂg out
to the communit ovcra”, since energized students frequently take home ideas to their parents. Parent-

Y 2 9 Y P

teacher organizations are also kcg for an even broader dissemination of stewarclstwip Practiccs.

Kecommcnc{ation: To encourage greater Participation from the school districts in Protccting the natural

resources in the watcrstlcd, the to”owing should be executed:

J Frcparc Prcscmtations for school children of various ages as well as the school boards and

FT0Os.

J Contact science teachers and discuss field triPs, environmental lesson Plans, and research-

based Projects.
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Communitg Groups

There are numerous groups within the watershed carrging out arange of missions related to the communitg.
T hese groups include church groups, gir] and Bog Scout troops, historical societies, etc. With education,
these entities have the chance to assist with natural resource Protection Projects while meeting their own
objectivcs. Communit9 groups serve as a major vehicle in spreading the word to a diverse asscmb]age of

residents.

Recommendation: Thc Fo”owing recommendations should be imP!ementccl to involve these groups:

e |nvite group leaders to \Watershed Association and - AC meetings.
° Nothcy groups of volunteer Projccts.

° Carrg out Presentations at monthlg or regu]ar organizational meetings.

Other GrouPs

The groups listed above certainly do not represent an exhaustive list of stakeholders. Outreach and
education about natural resources is important fora varictg of others. Among these are: Planners, county
elected omclcicials, landscaping and nursery owners, and universities and co”eges. Workshops and
educational oppor’cunitics are recommended for any of these groups, or others not identified in this report,

as the need exists.
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NEXT STEPS & OVERALL RECOMMENDATIONS
T rout Creek Watershec{ Association: A | rout Creelc Watershecl Association should be formed to

carry out education and outreach onissues of concern to water qua!itg and stream health within the | rout

(Creck watershed. E_xamp]e Prcjects include:

° Carrging out outreach to all streamside landowners in]corming them of the aPPropriate ways to
care for streamside property and giving them oPPor‘cunities to seek technical advice should theg
need it.

° Educating landowners about a wide varietg of best management Practiccs that affect residential
and commercial property, including, but not limited to: care of sePtic systems, proper use of lawn
and garden chemicals, clealing with stormwater, understanding the infiltration systems, such as
rain gardcns and swales, that may be on their Propcrtg, how to disposc of household hazardous
waste, washing vehicles on lawn areas, not on &rivewaﬁs, and the benefits of native vegetation.
Other toPics could include: use of cle’cergents on sidewalks, &ealing with lawn and garclen waste
and autumn leavcs, landscaping with native P]ants, and Pet waste.

° Watershe& municiPaIities and the watershed association should carry out informational
workshops for their residents to Promotc a sense that everyone has a stake in the health of the
watershecl, and that individuals can make a difference. Workshops should emphasize local
cxamp]@s.

e [ nsure that all residents are aware of and have oPPor’cuni’cies to connect with the T rout Creek
Watershed Association. ]ncorporaté Watershed Association materials into the municipal

newsletters.

T rout Crc&k E_AC Network: Once a | rout Crcck Watershed Association exists, establish a

watershed-wide EAC network to work on establislﬁing common goals and working together on natural
resource managemcnt tlﬂroughout the watershed. Working on the recommendations from this document

could Providc ajumping~omc1c Point.

o Jhereis currentl}j an [T AC established in fﬂeide]berg Township. An T AC should be
created in Wasl’wington Township and the Borough of Slatington.
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Strcambank Stabilizatior\: Deveiop Plans for streambank stabilization Projects and the Plaﬂting of native
riParian buffers on all the stream segments that rate as “air’ or “Poor,” to control stream bottom
sedimentation. Kc~grading the banks where Possib]e to create si‘na“ow, vegetated banks will also allow for

additional Hoocip]ain storage.

KiParian Buﬂcers: Where riParian buffers are less than “excellent,” contact landowners with information

about the benefits of riparian buffers and resources available to encourage their installation.

Floociing: Where feasible, when bridges are repiaced, ensure that tl'ieg are adcquately sized to prevent

acting as obstacles to the free movement of stormwater.
Floociing: Remove all existing in-line dams and rock dams in the | rout Creck.

Additional Water Qualitg Tcs’cingz (Conduct a watershed iiﬁclrologica] ana]gsis with additional water

quaiitg testing and biological anaigsis to assess the imPacts of each land use on stream health.

Additional Water Qualitg Testing: T ake dissolved oxygen measurements in areas with severe nutrient

enrichments.

TMDL Deve]oPmcnt: T hisis a model which calculates how Pollution loaciing needs to be decreased so
that the stream can meet the water quaiitg standards aPProPriate to its clcsignateci use. Municipalities,

watershed landowners and businesscs, and the community should Participate in the cievclopmcnt of the

Trout Creek TMDI to ensure a watershed-wide Euy in with the Projcct.

Lanclowncr Water Qualitg ]mProvemcnt: f:o”ow up with landowners whose property has signiiicant
nutrient enrichment with suggestions for improving the riParian ]DU]C]CCF, and ciccreasing the amount of

nutrients cnriching the stream.

Stormwatcr Qualitg ]mprovcmcnt: Retrogits include measures such as wetland Piantings and other
measures ClCSigHCCl to remove Po”utants, and using grassy meadows to create sheet flow and infiltration.
Retrofit existing stormwater basins to decrease the amount of water entering the stream during storm
condition. ]nvestigatc a watershed-wide stormwater retrofit P]an, which would examine all the areas where

Prescntly uncontrolled runoff could be treated and infiltrated back into the ground, ortaken up by Piants.
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lr\vasivc Flant Mar\agcmcnt: Carry out a stream-wide multiflora rose control program, contacting

landowners with information on contro”ing the invasive Plant and strategies for removal and rePlanting‘

Fish and Macroinvertebrate [Habitat: Deve]op and put in P!acc fish and macroinvertebrate habitat
imProvement Project& ]mProvemcnt Projccts could include root wad revetments, log veins, or strategic

Placement O{: large bou!clers‘

FFish and Macroinvertebrate [Habitat: Plant trees a]ong the stream banks in areas without enough shade.

Thiswould be a good Project for avolunteer organization.
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