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INTRODUCTION

Purpose of Study

The implementation of the Sobers Run Coldwater €wmation Plan is a primary goal of the
Bushkill Stream Conservancy (BSC) and many of @utners. Sobers Run is one of the largest
tributaries to Bushkill Creek and its lower reashai focal point within Jacobsburg State Park.
The watershed of this exceptional stream beginsgatloe Appalachian Trail atop the Kittatinny,
or Blue Mountain, Ridge and is approximately 10agumiles in size. Vast wetlands and vernal
pool areas form at the base of the Kittatinny Rjggeviding critical habitat for numerous rare,
threatened, and endangered plant and animal spewksling the federally listed bog turtle. In
fact, nearly the entire headwaters area has bemmeatkas special protection areas by The Nature
Conservancy within two areas known as Rissmillg¥sods and Knecht's Ponds. All of these
wetlands and vernal pond areas form tens of rivsielams which eventually feed two main
branches that combine into a single channel wiflsicobsburg State Park. All of these streams
support reproduction of native brook trout and jtevexceptional water quality, habitat, and
recreational values. The goal of the proposedeptag to upgrade the level of protection of all
of these waterways and to protect their exceptigakies from land-use change impacts.

The historical land-use in the Sobers Run Waterstasdbeen primarily agricultural, including
both livestock and crop farming, with some resiagdrareas at the base of the Kittatinny Ridge.
The vast wetlands and water resources in this hat@tdwarea to the larger Bushkill Creek,
however, have historically discouraged farming pcas within the wet, riparian areas, as well
as residential development. Therefore, most ofifrerian lands remained in tact as woodlands
with minimal impact for logging and pasturing. Byd these riparian woodlands serve as highly
valuable buffers for water quality and habitat irtigafrom a rapidly changing landscape.

Urban sprawl, population growth, and greatly imga\ransportation systems in recent years
have shifted land-use throughout our region, camgperthe relatively poor agricultural lands
within the upper portion of the Bushkill Creek Wateed into residential development. While
the riparian woodlands contain regulated wetlamdswaaterways, the majority of these areas is
commonly deemed as unregulated, poorly draineds,sailowing land development with a
reasonable amount of earthmoving and filling. Tésult of such ongoing activities will be a
tremendous loss of our riparian woodlands and tieéeption that they afford Sobers Run and
Bushkill Creek.

Residential developments also impact the streamtheiu with stormwater and treated
wastewater discharges. To date, we have not haavastewater discharges to Sobers Run, but
stormwater discharges are an inherent part of esabgdivision development. Additionally,
direct impacts to the streams, wetlands, and vepoalds are beginning to occur for the
installation of roads, driveways, lot clearing, anber land development activities.

In an effort to control the level of impact to Seb&un and Bushkill Creek, the Bushkill Stream
Conservancy and its partners have engaged in tlamgesignificant projects in recent months,
including development of the Sobers Run Coldwatengervation Plan, development of a
Greenways Plan, and the use of the Bushkill Towm§&)ficial Map to provide protection of the
remaining riparian woodlands with the entire watersof Sobers Run and adjacent areas of the
Bushkill Creek watershed. These initiatives akku® on the protection of Sobers Run, but
additional measures are still required to maxinpizgection.

Being a relatively small tributary within the largaewvell-known Bushkill Creek watershed,
Sobers Run was never officially named, nor wasseased by the Pennsylvania Department of
Environmental Protection to gain its rightful stataf Exceptional Value in the Pennsylvania



Code, Title 25, Chapter 93 Water Quality Standard®ather, Sobers Run was classified in
Chapter 93 is “High Quality — Cold Water Fishes” part of the larger Bushkill Creek
watershed, of which it is a part.

This plan and its recommendations include infororatand provisions necessary to maximize
the protection of the coldwater fishery and exaaml water quality of Sobers Run, as well as to
protect its riparian corridor from impacts assamsatwith imminent land-use change and
development.

Sport Fishing History

When considering the development of a Coldwaters€onsation Plan for Sobers Run, one must
certainly take into account the role of trout figpifor sport. Sobers Run has long been a special
local sport fishery, especially for the keen flifgsman looking to get away from the mainstream
fishery provided along Bushkill Creek.

CURRENT FISHING REGULATIONS

Sobers Run
Managed as “Class A Wild Trout Waters”
Angler must have current PA Fishing License andu7&almon Permit (if over 16-years of age)

Minimum length limit: 7-inches
Creel limit: 5
Season: Normal opening day (mid-April) to LabayD

WATERSHED CHARACTERISTCS

Location

Sobers Run is located within the Bushkill Creekexstied (state water plan sub-subbasin 1F)
within Bushkill Township, Northampton County, Peypivania.

More specifically, Sobers Run originates from demilon of spring seeps, wetlands, and vernal
ponds at the base of the Blue Mountain Ridge inntwthern portion of Bushkill Township,
Northampton County. Two main branches form, knasnthe eastern and western branches,
which join to form the main stem at the northerntmpsint of Jacobsburg State Park and
Environmental Education Center. In total, Sobersn Rlows in a southerly direction
approximately 4 miles from it's origin until it mesethe Bushkill Creek within heart of
Jacobsburg State Park. The main stem sectiorpi®@dmately 1.3 miles long, and the eastern
and western branches are approximately 3.3 anohde8 long, respectively.

Sub-watersheds

The Sobers Run watershed is approximately 9.5 squdes, representing approximately 11%
of the total watershed area of the larger, 80 sgoale Bushkill Creek watershed. The sub-
watershed areas of the eastern and western braotBebers Run area approximately 3.9 and
5.0 square miles, respectively, with approxima@efysquare miles draining directly into the
main stem.
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Figure 1

Sobers Run Watershed Map (base mapping from LVPC,@4)




Ownership

The very headwater lands of the Sobers Run watgrahe publicly owned State Gamelands
(No. 168) along the Blue Mountain Ridge. The mstem of Sobers Run lies entirely within
Jacobsburg State Park and Environmental Educateanie€ The two main branches of Sobers
Run (commonly referred to as east and west brajchesveen Jacobsburg State Park and the
State Gamelands to the north are entirely withivgpely owned land.

Most privately owned tracts are relatively largs, most have not yet been subdivided for
development. According to township officials, magtthe riparian landowners have a great
appreciation for all that Sobers Run offers, anerdfore, they do wish to not develop these
lands. Old farms within the watershed, howeveg, @rrrently being sold for development, as
farming in the region is not profitable enough tompete with rising land values for
development.

During the course of this project, a series of mulbheetings was held in partnership with
Jacobsburg Environmental Education Center, BushKidiwnship, and Bushkill Stream
Conservancy. Presentations were given on varspects of conservation and preservation
specifically targeted towards the Sobers Run streamdors which connect Jacobsburg State
Park with the Blue Mountain Ridge to the north. eTgresentation series was advertised in local
newspapers and in the Bushkill Township Newsletiad individual invitations were extended
to significant landowners. The outcome of the mubheetings supported the fact that local
homeowners and landowners generally supported ¢imsecvation and protection measures
presented and discussed.

BIOLOGICAL STUDIES

Pennsylvania Fish & Boat Commission

The main stem of Sobers Run within Jacobsburg $atk and Environmental Education Center
was electrofished in 1979. A 300 meter stretchimof the LR 48087 bridge produced 64 brown
trout (Salmo truttd with lengths between 75mm and 300mm, along widivarse assemblage of
other fish species listed in the following table:

FISH SPECIES OF SOBERS RUN (PAFBC, 1979)
Brook trout,Salvelinus fontinaligreported)
Brown trout,Salmo trutta
Cutlips minnow Exoglossum maxillingua
Common shineNotropis cornutus
Largemouth basdJicropterus salmoides
Blacknose dacd&rhinichythys atratulus
Longnose dacdrhinichythys cataractae
American eelAnguilla rostrata
White suckerCatastomus commersoni
Margined madtomiNoturus insignis
Tessellated darteEtheostoma olmstedi
Creek chubSemotilus atromaculatus
Redbreast sunfisthepomis auritus
Bluegill, Lepomis macrochirus




Pennsylvania Department of Environmental Protection

More recently, several strategically located stetion Sobers Run were sampled for

macroinvertebrate assemblages. The results o$dinmpling effort are included as Appendix A.

Marcoinvertebrate species collected and identifietuded:

SOBERS RUN BENTHIC MACROINVERTEBRATE SPECIES*

BUSHKILL TOWNSHIP, NORTHAMPTON COUNTY, PA (PADEP, A PRIL 19, 2005)

MAYFLIES TRUE FLIES
Ceratopogonidae Probezzia
Baetidae Baetis Chironomidae sp.
Ephemerellidae Drunella Empididae Chelifera
Ephemerella Clinocera
Serratella Hemerodromia
Heptageniidae Epeorus Simuliidae Prosimulium
Stenonema Simulium
Isonychiidae Isonychia Stegopterna
Leptophlebiidae Paraleptophlebia Tipulidae Antocha
STONEFLIES Dicranota
Chloroperlidae Sweltsa Hexatoma
Leuctridae Leuctra Limonia
Nemouridae Amphinemura Tipula
Perlidae Acroneuria BEETLES
Perlodidae Isoperla Dryopidae Helichus
Remenus Elmidae Dubiraphia
Pteronarcyidae Pteronarcys Microcylloepus
CADDISFLIES Optioservus
Brachycentridae Micrasema Oulimnius
Glossosomatidae Agapetus Promoresia
Hydropsychidae Cheumatopsyche Stenelmis
Diplectrona Psephenidae Ectopria
Hydropsyche Psephenus
Hydroptilidae Stactobiella Ptilodactylidae Anchytarsus
Philopotamidae Chimarra MISC. INSECT TAXA
Dolophilodes Cordulegasteridae Cordulegaster
Polycentropodidae Polycentropus Corydalidae Nigronia
Rhyacophilidae Rhyacophila Gomphidae Lanthus

* Non-insect taxa included Cambarideeambarus Hydracarina sp., and Oligochaeta sp.

This sampling indicated that the uppermost reachése main stem of Sobers Run to its
headwaters at the foot of the Blue Mountain Ridgalifjed as Exceptional Value (EV)
classification in Chapter 93 based on the bioldgidéeria. Sampling at the other stations
indicated that the primary tributary, locally refed to as the western branch of Sobers Run, and
the remainder of the main stem of Sobers Run neadyified for EV classification, missing by
only a few percentage points with the methodologgdufor the sampling date.



It should be noted that the PADEP sampling on A[®il 2005 was completed following severe
weather and highly erosive streamflow conditio@ansiderable bed scour was observed at the
stations on the western branch tributary. Consatjyeadditional macroinvertebrate sampling
following more stable and normal conditions maypttel improve biological monitoring scores
enough to qualify for the EV classification.

CHEMICAL STUDIES

Lafayette College

Lafayette College conducted a year long monitopnggram on the main stem of Sobers Run
within Jacobsburg State Park during 2000. Chende#d, along with limited physical data, are
presented in the following table:

Summary of Water Quality Data for 2000

Sample Anion Concentrations (mg/L Cation Concentrations (mg/L) - Field Parameters
) Sample Date B R B N N emp. Cond. Turb. D.O.
Location P F cr | Nog | Po® | so it | Na? ) NHS | KT | Mg | ca (OC? P (usfem) | (NTU) | (mg/L)
7 3/18/2000 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
7 4/15/2000 0.04 | 953 | 1006 | ND | 1851] ND 4.10 ND 0.83 | 3.09 | 12.13] NA NA NA NA NA
7 5/24/2000 0.05 | 468 | 2.99 ND | 16.10] ND 3.70 ND 113 | 264 | 1232] NA NA NA NA NA
7 6/14/2000 0.04 | 584 | 5.22 ND | 16.11] ND 4.37 ND 1.16 | 3.31 | 1423 | 145 | 6.60 110 3 10
7 7/17/2000 0.04 6.79 4.73 ND 27.03 ND 4.41 ND 1.09 3.83 | 16.67 | 18.0 7.19 134 7 11
7 8/16/2000 0.02 | 710 | 13.10| ND | 1164 0.86 | 808 | 0.13 | 2.06 | 5.63 | 19.84] 18.1 | 7.48 138 0.75 10
7 9/16/2000 0.04 | 6.10 | 6.44 ND | 16.00] ND 5.16 ND 1.70 | 4.04 | 1692 | 148 | 6.72 138 15 12
7 10/15/2000 | 0.01 | 6.53 | 10.38| ND | 10.59] ND 396 | 006 | 117 | 400 | 1472 ] 159 | 6.90 140 0.7 10
7 11/19/2000 | 0.02 | 6.61 | 7.97 ND | 19.30] ND 3.63 ND 099 | 382 | 1506] 45 7.20 140 0.5 12
7 12/18/2000 | 0.03 | 3.77 | 13.66 | ND | 20.81] ND 2.98 ND 154 | 318 | 13.25] 2.0 7.30 124 8 14

NA = not analyzed
ND = not detected

Nutrient concentrations during the study period eveelatively low with nitrogen and
phosphorus at or near non-detect for all monitoewmgnts. Other chemical parameters were also
relatively low, with respectively little variabilitamongst seasons. Water temperature reached
an observed maximum of 18Q during August, which is well below temperaturaswsn to be
stressful for coldwater fish. Respectively, thesdived oxygen remained very high, even during
the most stressful summer months, with a minimuseoled concentration of 10 mg/L which is
several times higher than concentrations knowneastioessful for coldwater fish. pH values
were near neutral for all monitoring events, andhboonductivity and turbidity values were
relatively low and well within ranges for high qitgland exceptional value streams in our
region.



This article is the second in a series of articlesn the major topics of concern in
the Commission's theme, "Conserve 2000." This feata explains the global,
regional and local aspects of the topic of fish halat with the state fish, the brook
trout, as the focal point. Because the brook trouis a Pennsylvania native, we ca
readily see the effects of human activity on thisgggcies and its habitat over
several hundred years.

Habitat and the Brook Trout

by Walt Dietz

Have you ever caught a wild brook trout? If you dyayou were probably awed by its orange
belly, red spots and the green markings on its biiskone of Pennsylvania’'s most colorful fi
But you probably didn't catch it just anywhere. 8Mdrook trout need the coldest and cleane
water, like that which flows in a small stream bathea shady forest. Today, most of these
shaded streams can be found only in the forestethtaims. That's because much of our
landscape has been opened up to agriculture amdogenwent. Can you imagine what the stat
might have been like 400 years ago? Pennsylvarsaewarely forested then and nearly ever
stream had a wild brook trout in it.

Before the 1600s, wild brook trout were widely diaited throughout the state. They could b
found in just about every watershed, including@teo, Allegheny, Susquehanna and Delawge.
Pennsylvania provided the perfect habitat for thtve brook trout because of the forests.

The area that became Pennsylvania includes ne@utyillon acres. Very few clearings could ge
found before the 1600s, except for those made tyralaevents or Native Americans. No

wonder it was named Pennsylvania. "Penn," for AftliPenn, the Quaker leader who purchgged
the land from the Indians, and sylvania, whichasih. for "woods."

This blanket of forest was important to the healtstreams and rivers. Tall hemlocks, white
pine and a variety of deciduous trees shaded theygaShade kept the water temperatures dggld.
Trees protected the banks from erosion. Gravehstigottoms were clean and unsilted. Ther
was plenty of food and shelter among the submergedroots. The conditions were perfect f
brook trout survival and reproduction.

Changing landscape

The landscape changed when European settlerscaanskbegan to cut the forests in the 16(@s
and 1700s. This activity changed the habitat ofnidweve brook trout. There seemed to be an
endless supply of trees at that time. There weraauwy trees that the first settlers looked at t
forests as a hindrance. They cut timber for fueimas, furniture and tools. Still, the early se#]
hardly had an effect on the state's endless forest.

-

Large amounts of timber were not really cut urité early 1700s. Europeans had already
overexploited their own resources. They soughteteetbp the New World and use its abundggt



resources. Pennsylvania timber became a valuabiencdlity. It fed a growing country and a
global economy, but not without consequences tdamal forests and waters.

Shipbuilding was the first industry to take advaetaf the state's trees. England needed tim
to build ships, so the White Pine Act of 1722 weesated. It reserved all the white pines for t
British Navy. Lumber was used to make hulls. "Sgdamng white pine logs, were used for
masts. Can you imagine the size of a tree needdatidanain ship mast? The minimum size
96 feet tall and 15 inches in diameter at the foppar's size made it hard to transport. That'
why the first trees to be cut were those closestdfr riverbanks-not good for the health of
aguatic habitats. The banks of eastern riversthkeDelaware and the Susquehanna becam
first targets. Trees were felled by hand and tige lwere pulled to the water by oxen. Logs w
then floated to Baltimore and Philadelphia. Luméed spars were shipped back to England
made into ships. Those ships were later used agamerica during the revolutionary war an
for exploration of new frontiers. Imagine the imgamrce that Pennsylvania trees had in the
world's economy and history

Industrial heritage

The new country's population was growing in théyed800s. And forest resources were nee
to meet its demands. This is when large-scale timgpdegan. Wood became an important p
of America's industrial heritage. The iron, tannargl lumber industries all relied on forests.

In the early 1800s, Pennsylvania became an impostamce of iron. Making iron required wo
for charcoal. It was the fuel used to melt iron. d@st of the forests had already been cut n
the river valleys for the shipbuilding industry. 8@ mountainsides of central Pennsylvania
became the next focus. Iron ore was present aed were abundant. Iron furnaces were
established and entire communities would be bpilaround them.

By 1860, there were 150 iron furnaces in Pennsydvarhey required over 1.5 million acres
trees per year. That's a lot of trees cut downrddyce a lot of iron. This iron fed a growing
nation and a growing world. That's right: Pennayla iron was an important part of the glob
economy. Take the small town of Axemann in Cenwer@y, for example. It once produced
iron ax heads that were shipped all over the world.

The landscape around iron furnaces was eventualbped bare of trees. Only open clear cu
were left.

The tanning industry also relied heavily on the osegees. Tree bark provided the tannin tha
was used to "tan" animal hides. The best sourctaforin was the bark of eastern hemlocks.
best place to find plenty of hemlocks was north@astnsylvania. Counties like Monroe and
Pike became the location of several important taeseBuffalo hides were brought from the
West to these tanneries. By the mid-1800s, the ipoegion became the second largest lea
producer in America. That's how places like Tanvies in Monroe County, got its name.
Eventually the areas around the tanneries alsoutof trees. By the 1800s, much of the
landscape in northeastern Pennsylvania was dedokest




The lumber industry took advantage of the centoalipn of the state. This area was still hea\llly
forested. But transporting large logs from theseat® areas was a problem. The solution w
splash dams. They were built on small mountairastseto impound and stop the flow of watdg.
Trees were pulled to the empty streambed, the dasnopened and water pushed the trees t@the
next dam. Can you imagine the effect that splashsdaad on brook trout habitat? The trees
could be transported from remote areas to majersiVike the Susquehanna and Allegheny.

Booms were constructed on the rivers to catch atdithe logs. Logs were then formed into
huge "rafts" and floated downriver to Williamspdehiladelphia, Harrisburg and even as far
away as New Orleans.

Pennsylvania's lumber industry also had an impogkate in history. Take, for instance,
Williamsport, which had many sawmills. It became tiorld's largest lumber producer by 18

Stream and river habitats

By the late 1800 to early 1900s, almost all arédemnsylvania had been cut at least once.
Forest cutting up to this time was not really mathgith sustainability in mind. Environmentjl
effects were not considered. The effect of loggingtreams and rivers was not even
considered. Loggers would move on to a new area tirectrees were cut. The result was th
our stream and river habitats were degraded. Sdlveasater quality. Without trees for shad
water temperatures rose. The higher temperatucssrieetoo stressful for brook trout. There
was no vegetation to hold the soil. Erosion wasikdhto prime spawning habitat. The silt
covered the gravel and made it impossible for brioolt to reproduce. The aquatic insects t
brook trout feed on could not survive. Sheltethia torm of tree roots was lost. The result w
that native brook trout populations were depletedifmuch of their original range.

Depleted fish populations brought about concerr difistocracy of the New World enjoyed
sport fishing, but there were no fish! Their sadtito the problem was to stock new fish. Th
was little thought about restoring or improving lab They believed that stocking fish would
bring back good populations. It also gave them@wodunity to duplicate the species that th
once caught in their homeland -- Europe. So thewdpnt in carp during the mid-1800s.
Smallmouth bass were introduced from the PotomaerRThey were released into the
Delaware and Susquehanna rivers during the 18#0gurBtrout from Europe were introducedin
the late 1800s.

Rainbow trout were eventually transferred from wasiNorth America to the East Coast.
Brown, rainbow and brook trout were raised in hates and then released into the wild.

Little did they know that they were providing a soeiof competition for the native brook trou
When they co-exist in the same habitat, brown toompete with brook trout for resources.

Lessons from the past

Today things are much different. We have learnedynhessons from the past. The way we g
about managing and protecting Penn-sylvania's theesl waters has improved. Forestry



practices have changed and many important habdaaagement methods have been learned
over the years. Landscape ecology is evaluateddetdting forests. In most cases, forests
no longer clear-cut. Cutting rotations are ecolallycbased and managed more carefully.
Timbered areas are replanted after trees are rein@agne mature trees are left standing to
as a seed stock for new trees. Vegetation bufferie#t along streambanks and roads. Buffe
minimize the effects of logging operations. Thesghhiques result in healthier forests. They
result in better water quality.

The way in which we manage fisheries in Pennsybvéiais also changed. The Fish & Boat
Commission follows a plan for streams and rivee #re cold enough to hold trout. Waters
grouped as "wild" or "hatchery-supported.” There saveral criteria that fisheries biologist u
A wild trout fishery must also be able to sustamasurally reproducing population of wild tro

It must provide adequate habitat. These watertahsded "Class A Wild Trout Waters" and a
not stocked. In this way, wild brook trout are mged more like a renewable natural resourc@.

Streams that cannot support wild trout are stoetid hatchery-raised trout. Stocking provid
the opportunity for anglers to catch a trout, str@am that would normally not allow them to
reproduce on their own. Chances are there is aéatsupported trout stream only minutes
from your home.

Riparian buffers

Habitat protection and enhancement play an imposapport role in fisheries management.

focal point for protecting and enhancing aquatibitads is riparian buffers. A riparian buffer i
zone of trees and vegetation between water anglandiarea. Riparian buffers are importan
the health of a stream. They shade the water lig@bianks and intercept surface runoff. Stu
show that water temperature is 10 degrees cookdreéams that are lined with buffers. They

purify runoff by trapping sediment, fertilizers apdllution. They even provide food in the for
of leaf litter for aquatic insects. The insectsum are food for forage fish and trout. Ultimate
we can improve fish populations if we protect antiance riparian buffers.

The Commission, along with other agencies, alstepts habitat through laws and regulationg.

People who want to alter a stream or river in aay wiust apply for a special permit. The
request is reviewed to make sure that the habitahet be degraded. The Commission enfor
habitat protection laws that are broken.

The Commission is also involved with many streamh @wver enhancement projects through i
Adopt-a-Stream Program. This program is one ofathgs in which individuals and
organizations can help. It's a cooperative eftoat tmproves and protects aquatic and ripari
habitats. The program provides assistance for thwileg to donate time and effort toward
waterway protection and enhancement. Projects nmghide fish habitat restoration, stream
corridor management and stabilization projects.

Environmental conditions in Pennsylvania are muproved. Our forests and waters have
rebounded thanks to the efforts of many agencrggnizations and individuals. Hardwood
forests now cover nearly 60 percent of the CommaititveThese forests protect more than
25,000 miles of streams and provide clean wateadomatic animals. Around 13,000 miles of

Iso



streams are clear and cold enough to support ¥éild. brook trout populations have also
improved. Their numbers and dispersal in watersigdswhat it was before the 1600s.
Nevertheless, they can once again be found ovehmoiihe terrain they once inhabited.

The above article by Walt Dietz provides good backgd information on what land-use
conditions must have been like in the Sobers RuteW§haeds.

General recommendations supported by the PennsgiVash and Boat Commission for small
wild trout streams like Sobers Run include:

1. The Pennsylvania Fish and Boat Commission shouhtirace to manage Class A wild
brook trout fisheries such as Sobers Run under estional, statewide angling
regulations with no stocking.

2. The Pennsylvania Fish and Boat Commission shoutdirage to sample the wild trout
populations to monitor the effects of stream seduawton and low flow on trout
abundance, and to learn more about natural vamstiobrook trout abundance.

3. Corrective measures should be taken to reduce glated sources of sedimentation in
the drainage basin. Stream sedimentation conditltave clearly worsened in recent
years due to increased development with the Séhamsvatershed.

4. Efforts by Bushkill Township and the Pennsylvaniap@rtment of Transportation to
address problems associated with runoff and erds@mn roads adjacent to the stream
through the Department of Environmental ProtecgoDirt and Gravel Road Program
should be pursued. Additionally, other drainageprovements and roadway
management practices should be undertaken as Bnegeds prevent further
sedimentation from roadways within the Sobers Ratevghed.



CONCLUSIONS

1. Sobers Run, in its entirety, meets the regulatatgrta and definitions as an Exceptional
Value stream under PA Code — Chapter 93. Portdr&bers Run meet the biological
and water quality standards, while other sectiora/ mnly meet the definitions for
having significant local resource value.

2. Sobers Run is not currently as well protected abkauld be from future impacts of land-
use change and development.

3. The greatest threat to Sobers Run is from immitemd-use change and development
within its watershed. Stormwater runoff (quantagd quality) likely represents the
greatest threat from such development.

4. The wooded riparian corridors along Sobers Runitnéeeder streams and headwater
wetlands protect the stream from thermal impactxi@ating a dense shaded canopy.
These riparian woodlands also help to filter palhis from stormwater runoff from
agricultural and urban land-uses in adjacent ctbaaeas. Therefore, the riparian
woodlands should be protected to the maximum extessible from degradation.



RECOMMENDATIONS

The following recommendations are made to bestepvesand protect the Sobers Run as an
exceptional value coldwater stream:

1. Upgrade Sobers Run to Exceptional Value classifinatinder the Pennsylvania Code
Chapter 93 Water Quality Standards regulations kil best protect the stream from
both point and non-point source discharges, as agetb best control encroachments on
the stream channel. Due to the lengthy petitiompracess that is normally required to
make such an upgrade and the extremely high ra@ewélopment and development
pressures in the region, it is strongly recommendegdursue this upgrade through the
local, Northeast Regional Office of the Pennsylaamepartment of Environmental
Protection (PADEP). This task should be compléted partnership of Bushkill Stream
Conservancy, Bushkill Township EAC/Supervisors, obsburg Environmental
Education Center, Lafayette College (physical anendcal data), Muhlenberg College
(biological data) in conjunction with biologists #te Northeast Regional Office of
PADEP. Supporting letters from the Lehigh Vallese@nhways Initiative partners should
be submitted to Fred Morrocco, Director of the Buref Water Supply and Waste Water
Management, with copies furnished to the Secretaoke PADEP and Pennsylvania
Department of Conservation and Natural ResourcARBD(NR).

2. Educate riparian landowners and local citizens wéfards to the resource value of
Sobers Run. Such education will be a critical st®pards achieving the necessary
stewardship to protect Sobers Run into the futufdis task should be completed by
Bushkill Stream Conservancy, Bushkill Township EAMDd Jacobsburg Environmental
Education Center.

3. Maintenance of trails within Jacobsburg State Rarll the proposed trails connecting
Jacobsburg State Park to the old rail line riglts+ay to the north (waterbars, blockades
for vehicular traffic, limited use conditions, gtc. This task should be completed by
Jacobsburg Environmental Education Center/Statk (aaintenance crew), along with
possible assistance by area mountain bike and e@unegroups and individuals.

4. Riparian buffer improvements along Sobers Run wiberféers have been impacted by
past clearing and development activities. Thik tsisould be completed through the
direction and supervision of Bushkill Stream Comaacy and Bushkill Township EAC,
as well as by respective landowners along Sobers Rarant funding for such projects
should be sought under the Pennsylvania Growingei@ne Program, Lehigh Valley
Greenways Initiative, and other potential sources.

5. Educate landowners in the headwater areas abouitéheole they play in protecting the
headwaters wetlands, spring seeps, and vernal pbatiform and feed Sobers Run.
This task should be completed by Bushkill Streamrms@ovancy, Bushkill Township
EAC, and Jacobsburg Environmental Education Center.



6. Promote stream clean-up and habitat improvemengegqso through the “Adopt-A-
Stream” project. This task should be completedBmghkill Stream Conservancy,
Bushkill Township EAC, and Jacobsburg EnvironmeBi@lication Center.

7. Correct the numerous streambank erosion problemosigalSobers Run using a
combination of structural and bioengineering. Tthsk should be completed through the
direction and supervision of Bushkill Stream Comaacy and Bushkill Township EAC,
as well as by respective landowners along Sobers Rarant funding for such projects
should be sought under the Pennsylvania Growingei@@e Program, Lehigh Valley
Greenways Initiative, and other potential sources.

8. Bushkill Township should adopt the most feasibkeingent stormwater management
regulations as part of their Act 167 stormwater agament planning to protect Sobers
Run from both water quality and quantity degradaggwoblems. This task should be
completed by Bushkill Township EAC/Supervisors widthnical assistance from the
Lehigh Valley Planning Commission.

9. Bushkill Township should make appropriate changékimvtheir Subdivision and Land
Development Ordinance (SALDO) and Zoning Ordinanas well as other
environmental protection ordinances to best proBadiers Run from degradation. This
task should be completed by Bushkill Township EA@&visors with technical
assistance from the Lehigh Valley Planning Comruoissi

10.The wetlands, vernal ponds, spring seeps, and oth&r features in the Sobers Run
watershed should be mapped using hyperspectralempagrhis imagery may be use to
create an invaluable Geographic Information Systdata layer that may be effectively
used by the Bushkill Township Planning Commissiord &nvironmental Advisory
Council to review site development plans. Thisktakould be completed by Bushkill
Stream Conservancy through grant funds sought givahe Pennsylvania Growing
Greener Program, Lehigh Valley Greenways Initigteved other potential sources.

11.Sobers Run should be monitored for all pertinengsptal, chemical, and biological
parameters. A minimum of three stations shoule$t@blished; one on the main stem
near the outlet into Bushkill Creek within JacobsgpS8tate Park, and one on each of the
two main branches near their confluence at theheont most boundary of Jacobsburg
State Park. Physical parameters should includepeesture, flow (discharge), and
dissolved oxygen. Chemical parameters should decphosphorus (dissolved and total),
nitrogen series (ammonia, nitrate/nitrite, totaéldphl nitrogen, and total nitrogen), total
suspended solids (and/or turbidity), pH, and cohdig. Biological parameters should
include periphytin (attached algae), macrophytesotéd aquatic vascular plants),
macroinvertebrates (in accordance with EPA RapidaBsessment Protocol), and fish
(every three to five years). Monitoring frequenslyould be monthly unless noted
otherwise. This task should be completed by veentmonitorers from Lafayette
College, Jacobsburg Environmental Education Cemterking with other groups such as
local high schools), Bushkill Stream Conservancyout Unlimited, and the Retired
Seniors Volunteer Program (RSVP). Chemical andsjoly parameters should be
monitored Lafayette College with assistance fronVRS Macroinvertebrate monitoring



should be conducted by Jacobsburg State Park wgistance from local high schools
and other groups. Periphytin and macrophyte madngoshould be completed by
Bushkill Stream Conservancy volunteers and Jacofbslitnvironmental Education
Center staff. Fish surveys should be completeduajified members of Trout Unlimited
and Bushkill Stream Conservancy. Data producedildhbe entered and stored by
Bushkill Stream Conservancy.

12. A fish survey should be completed on the two maembhes of Sobers Run to confirm
the reports of native brook trout, as well as t@uwent the current fish assemblage.
This task should be completed by qualified memlaér$rout Unlimited and Bushkill
Stream Conservancy.

13.All ‘greenways’ identified on the Bushkill Townshipfficial Map should be preserved
through procurement of easements, purchase of @@weint rights, and fee-simple
purchase, amongst other possible means for landseaion. Additional
environmentally sensitive lands within the Knecltends, Rissmillers Woods, and
Moorestown Wetlands natural areas, as well as o#ineas within the Sobers Run
watershed, should be identified and targeted fasgmvation through similar means.
Open Space funds are available through Northam@ounty and the Lehigh Valley
Greenways Initiative, and possibly through BushKitlwnship if their proposed Open
Space Referendum passes on the November ballas td$k should be undertaken by
Bushkill Township and the partners involved in tlehigh Valley Greenways Initiative.



APPENDIX A

Sobers Run Macroinvertebrate Data

(Pennsylvania Department of Environmental Protectio, 2005)



TABLE 1
STATION LOCATIONS
SOBERS RUN BASIN SURVEY (01F)
NORTHAMPTON COUNTY

STATION LOCATION

1SFK Sobers Run (04646): 40 meters upstream of T61Bd@Edossin(
Bushkill Township, Northampton Cout
Lat: 40 49 14.9 Long: 7518 40.9 RN2.88 Date: 4/19/05

2SF Sobers Run (04646): 25 meters upstream of footbnd@mr confluence with Bushkill Cree
Bushkill Township, Northampton Cout
Lat: 40 47 9.7 Long: 7518 11.3 RMI: 0.1Date: 4/19/05

1USR Unt Sobers Run (04647): 250 meters upstream of SRDBEdge crossing
Bushkill Township, Northampton Cout
Lat: 4049 3.0 Lona:; 751951.9 RMI: 2.4®ate: 4/19/05

2USF Unt Sobers lun (04647): 15 meters upstreanT611 bridge crossir
Bushkill Township, Northampton Cout
Lat: 4048 17.4 Long: 751934.0 RMI: 1.4Bate: 4/19/05

3USF Unt Sobers Run (04648): 25 meters upstream of SRBEdae crossin
Bushkill Township, Northampton Cout
Lat: 40 48 477 Lona: 75 20 3.4 RMI: 0.36 Date: 4/1/

R1 Wild Creek (03959) reference station: 75 m upstred®R1001 bridae crossir
Penn Forest Township, Carbon Cot
Lat: 4056 24.6 Lona: 75355.4 RMI: 6.38at® 4/19/0



TABLE 2. SEMI-QUANTITATIVE BENTHIC MACROINVERTEBRAT E

DATA AND RBP METRIC COMPARISONS:

SOBERS RUN WATERSHED, NORTHAMPTON COUNTY, APRIL 19, 2005.

1wcC
(REF) 1SR 2SR 1USR 2USR 3USR
MAYFLIES
Baetidae Baetis 15 14 12 4 12 14
Ephemerellidae Drunella 2 35 5 8 1
Ephemerella 24 43 49 20 15 35
Serratella 2
Heptageniidae Epeorus 11 26 9 3 3 4
Stenonema 5 1 9 6 8 1
Isonychiidae Isonychia 1
Leptophlebiidae Paraleptophlebia 6 2 1 8
STONEFLIES
Chloroperlidae Sweltsa 1
Leuctridae Leuctra 6 2 1 1 1
Nemouridae Amphinemura 10 3 6 22 20 32
Perlidae Acroneuria 3 6 1 1 1
Perlodidae Isoperla 12 1 4 6 9
Remenus 1
Pteronarcyidae Pteronarcys 3 1
CADDISFLIES
Brachycentridae Micrasema 1 4
Glossosomatidae Agapetus 2
Hydropsychidae Cheumatopsyche 6 4 7
Diplectrona 1 6 1
Hydropsyche 9 3 7 8 14 1
Hydroptilidae Stactobiella 2
Philopotamidae Chimarra 4 3
Dolophilodes 12 1 1
Polycentropodidae Polycentropus 1
Rhyacophilidae Rhyacophila 6 6 6 3 5 5
TRUE FLIES
Ceratopogonidae Probezzia 1 1
Chironomidae sp. 41 69 34 60 54 92
Empididae Chelifera 1 1 1 1
Clinocera 1 1
Hemerodromia 3 3 1 1
Simuliidae Prosimulium 1 3 2 26 7 3
Simulium 3 35 16 36 12 3
Stegopterna 1 2
Tipulidae Antocha 1 1




Dicranota 4 1 1
Hexatoma 4 1 1
Limonia 1
Tipula 1
BEETLES
Dryopidae Helichus 1
Elmidae Dubiraphia 1 1
Microcylloepus 1
Optioservus 1 4
Oulimnius 6 2 1 6 14
Promoresia 6 1 1 1 9
Stenelmis 1
Psephenidae Ectopria 1 1
Psephenus 2 5
Ptilodactylidae Anchytarsus 4
MISC. INSECT TAXA
Cordulegasteridae Cordulegaster 1
Corydalidae Nigronia 5 1
Gomphidae Lanthus 1 3 2 2 2
NON-INSECT TAXA
Cambaridae Cambarus 2 1 1
Hydracarina sp. 1 1 1
Oligochaeta sp. 1 1 2 1
Subsample Size 211 231 216 215 219 236
T Rich. 31 27 25 24 37 26
score (c/r) n/a 87% 81% 77% 119% 84%
bc score 8 8 8 7 8 8
mEPT 15 11 9 12 15 10
score (c/r) n/a 73% 60% 80% 100% 67%
bc score 8 6 3 7 8 4
mHBI 3.13 3.70 3.03 4.15 4.11 4.10
score (c-r) n/a 0.57 -0.1 1.02 0.98 0.97
bc score 8 8 8 4 4 5
%Dom 19.4 29.9 22.7 27.9 24.7 39
score (c-r) n/a 10.5 3.3 8.5 5.3 19.6
bc score 8 8 8 8 8 2
m %Mayfly 22.7 32 47.7 15.8 16 20.8
score (r-c) n/a -9.3 -25 6.9 6.7 1.9
bc score 8 8 8 8 8 8
TOTAL SCORE 40 38 35 34 36 27
Comparison to Reference n/a 95% 88% 85% 90% 68%
Ch 93 Designated Use EV HQ HQ HQ HQ HQ
Existing Use n/a EV HQ HQ HQ CWF




TABLE 3. BIOLOGICAL CONDITION SCORING COMPARISONS,
SOBERS RUN WATERSHED, NORTHAMPTON COUNTY, APRIL 19, 2005.

METRIC STATIONS
1SR 2SR 1USR 2USR 3USR R1

1. TAXA RICHNESS 27 25 24 37 26 31

Cand/Ref (%) 87 81 77 119 84

Biol. Cond. Score 8 8 7 8 8 8
2. MOD. EPT INDEX 11 9 12 15 10 15

Cand/Ref (%) 73 60 80 100 67

Biol. Cond. Score 6 3 7 8 4 8
3. MOD. HBI 3.70 3.03 4.15 411 4.10 3.13

Cand-Ref 0.57 -0.10 1.02 0.98 0.97

Biol. Cond. Score 8 8 4 4 5 8
4. % DOMINANT TAXA 29.9 22.7 27.9 24.7 39 19.4

Cand-Ref 10.5 3.3 8.5 5.3 19.6

Biol. Cond. Score 8 8 8 8 2 8
5. % MOD. MAYFLIES 32 47.7 15.8 16 20.8 22.7

Ref-Cand -9.3 -25 6.9 6.7 1.9

Biol. Cond. Score 8 8 8 8 8 8
TOTAL BIOLOGICAL
CONDITION SCORE 38 35 34 36 27 40
% COMPARABILITY
TO REFERENCE 95 88 85 90 68 N/A




