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1 INTRODUCTION

1.1 PROJECT PURPOSE

The purpose of the Wissahickon Creek Watershe@®tiessessment Report was to provide
the Philadelphia Water Department (PWD), local wskted partnership groups, and other
interested parties with an analysis and summatlieéxisting physical conditions within the

watersheds of Wissahickon Creek Watershed inclusivath stream networks and riparian
corridors. Specifically, the goals of this assessimvere to provide:

a characterization and documentation of existingddmns
a reference point for evaluating changes over time

a tool for prioritizing stream and habitat restamatsites
insight into appropriate restoration strategies

a land use planning and redevelopment tool

an aid in determining the effects of urbanization

+ 4+ + + + +

With the insight gained from this assessment, It e possible to strategically plan and
coordinate restoration activities throughout thetenghed as well as within individual
watersheds. The ultimate goals of these restoragftorts will include: improving water
quality, managing or replanting riparian vegetatienhancing in-stream habitat, providing
increased fish passage and finally, facilitatirrgat bank stabilization.

1.1.1 REPORT STRUCTURE

Each watershed section has been written to bend stane document. The methodologies
described in the beginning of the report apply Hotlee data collection and processing
technigues mentioned in each of the watershed srssess.

1.2 PROJECT DESCRIPTION

The Wissahickon Creek Watershed Stream Assessnungisted of an evaluation of
approximately 115 miles of stream channel withia 84 square mile watershed by members
of the Philadelphia Water Department’s Office of té&/aheds (PWDOOW) in 2005. The
assessment involved walking the entire length ahraem Wissahickon Creek and 26 of its
tributaries (Figure 1-1), to record specific infation about the channel, surrounding habitat,
and infrastructure located in or near the creek® Dower Wissahickon Creek Watershed
from henceforth is defined as the portion of theershed south of Northwestern Avenue,
which forms the border between Mountgomery andaBélphia counties.
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Figure 1-1: Wissahickon Creek Watershed
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PWD completed a suite of field surveys and deskiioglyses to summarize existing stream
and riparian conditions in the Wissahickon Creekéténed. Field surveys were focused on
the characterization of channel morphology andtieasn hydraulics through the use of
surveyed cross-section data and substrate pasiméedistribution. The physical processes
that determine channel morphology, instream hyirsuthannel slope and sediment load
are dependant on the physical conditions withinréispective sub-catchments that drain into
the Wissahickon Creek stream network. Factorsitiflaience these conditions include valley
slope, land-use and local geology as well as thenpal impacts of infrastructure. Thus, to
thoroughly characterize instream conditions, it wasessary to examine the physical
conditions within respective watershed stream dors as well (Figure 1-2).
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I Floodplain | | Floodplain I

Figure 1-2: Generalized Cross Section of a Streamad@ridor

*adapted from Bioscience, vol. 45, p. 170, MarcB3.9

Conceptually, stream corridors are extended wagerstross-sections consisting of three
main components, which are the stream channeld fidain and an upland transitional zone
or terrace. The stream channel lies at the lowesagon of this system and conveys water at
least part of the year. The floodplain exists ore am both sides of the channel and is
inundated by floodwaters at an interval determibgdhe regional hydrologic regime. The

transitional upland portion of the river corridotigs on one or both sides of the floodplain
and serves as the transition between the floodplaththe surrounding landscape (FISRWG

1998).
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These three components are dynamically linked tirothe transport and storage of
water, nutrients and sediment, such that alteratimnone component will over time
influence another component. An example of thiscess is evident in the change in
hydraulic, hydrologic and sediment regimes of watteds that undergo urbanization or
have changes in land use.

Land cover is intrinsically linked to a watershedigdrologic regime through the

conversion of precipitation and throughfall to réfnés a watershed is converted from a
natural, forested land cover to a more imperviond arbanized land cover, runoff

increases and concomitantly increases the volumeatér transported or stored by the
stream channel and floodplain (Figure 1-3).

A

fter Development
Lower Imperviousness

After Development

Bioretention

Before Development
With Conventional
Stormwater
Management

Discharge
Discharge

Before Development

Timg Time

Figure 1-3: Comparison of Volume and Duration of Sbrmwater Runoff Before and After Land
Development, and Reductions in Runoff from BMPs.

*Source: Prince George’s County Department of Eoninental Resources et. al. (undated)

1.3 WATERSHED DESCRIPTION

Wissahickon Creek is located in southeastern Pé&rarsg, flowing from the suburbs of
Montgomery County through the northwestern portdrihe City of Philadelphia. The
headwaters of the Wissahickon Creek originate paking lot at the Montgomeryville
Mall complex in Montgomery Township and the maianstof the creek continues for
approximately 27 miles through nine municipalitlefore reaching its confluence with
the Schuylkill River. Wissahickon Creek Watershed has a total drainaga af
approximately 64 square miles and drains portidrigteen municipalities as well as the
City of Philadelphia (Table 1-1). Numerous tribigar converge into main stem
Wissahickon Creek as the total number of streamesvebntributing to the Wissahickon
Creek stream network is roughly 115 mi(@able 1-2).
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Table 1-1: Municipalities with Contributing Drainag e Area to the Wissahickon Creek Watershed

Municipality % of Wissahicko_n_Dra_linage
in each Municipality

Upper Dublin Township 18.9%
City of Philadelphia 16.8%
Lower Gwynedd Township 13.0%
Whitemarsh Township 12.9%
Springfield Township 10.1%
Whitpain Township 8.3%
Upper Gwynedd Township 7.9%
Abington Township 5.6%
Montgomery Township 2.4%
Ambler Borough 1.3%
Lansdale Borough 1.1%
North Wales Borough 0.9%
Cheltenham Township 0.4%
Horsham Township 0.2%
Worcester Township 0.1%
Upper Moreland Township 0.1%
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Table 1-2: Stream Lengths for Wissahickon Creek Mai stem and Tributaries

Hydrologic Feature Length (mi)
Bell's Mill 1.2
Cathedral Run 0.1
Cresheim Creek 3.1
Gorgas Run 0.3
Haines-Dittingers 3.3
Hartwell Run 0.7
Hillcrest Run 0.8
Honey Run 1.0
Housten Run 1.3
Kitchen's Lane 1.5
Lorraine Run 3.2
Monoshone Creek 1.3
Paper Mill Run 5.8
Pennlyn Creek 2.3
Pine Run 8.5
Prophecy Creek 5.0
Rose Valley Creek 5.7
Sandy Run 8.1
Spring Run 0.7
Stuart Farm Creek 1.2
Sunny Brook Run 3.8
Tannery Run 2.6
Thomas Run 0.8
Trewellyn Creek 7.3
Valley Green Run 0.5
Willow Run East 3.9
Wise's Mill 1.3

* Wissahickon Creek

Main Stem 39.4
Total 115

* Wissahickon Creek stream length additionally irgs small unnamed tributaries with direct drainage
the main stem

1.4 LAND USE

Land use information for the Wissahickon Creek W&ited (Figure 1-4) was obtained
from the Delaware Valley Regional Planning Comnass{DVRPC). Over time, the
Wissahickon Creek watershed has experienced cahtiand extensive urban and
suburban development. The drainage area is chaescteby a mixture of various land
uses, but single family detached homes cover mae half of the watershed. During
the initial stages of development within the Wisskbn Valley, agricultural and
industrial (e.g. grist mills) land-use dominatece thugged landscape; however, the
dominant land-use in the watershed is now resideatiapproximately 52 percent (Table
1-3).
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Figure 1-4: Wissahickon Creek Watershed Land Use
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Table 1-3: Land Use within the Wissahickon Watershe

Land Use Category Percentage

Agriculture 6.2%
Cemetery 0.9%
Commercial 3.3%
Community Services 2.9%
Golf Course 4.0%
Manufacturing: Light Industrial 2.0%
Mining 0.2%
Parking 2.7%
Recreation 2.9%
Residential: Mobile Home 0.0%
Residential: Multi-Family 3.6%
Residential: Row Home 1.2%
Residential: Single-Family Detached 47.2%
Transportation 1.3%
Utility 0.7%
Vacant 3.3%
Water 0.8%
Wooded 16.8%

Source: DVRPC 2000 Land Use Data
1.5 GEOLOGY AND SOILS

1.5.1 WISSAHICKON CREEK GEOLOGY

Geology and soils play a significant role in theigtogy, water quality, and ecology of a
watershed. The northern portion of the Wissahickoeek Watershed is located within
the Gettysburg-Newark Lowlands and Piedmont LowdaflEigure 1-5), underlain by
various clastic sedimentary rocks. The southemtiqyoof the watershed is within the
Piedmont Upland physiographic region, which is utade by a variety of sedimentary,
metamorphic and igneous rocks (Fairmount Park Casion, Montgomery County
Planning Commission and Pennsylvania DepartmentCohservation and Natural
Resources, 2000). As one moves from the nortimast point in the watershed through
each of the physiographic regions, the topograpiayges to reflect the differences in the
underlying geology. Most notable are the steepedcand large rock formations along
the Wissahickon main stem as observed along Faehiddrive in the Philadelphia
portion of the watershed. A description of the ggal formations present throughout the
Wissahickon Creek Watershed is presented in Taldle 1
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Figure 1-5: Wissahickon Creek Watershed Geology
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Table 1-4: Generalized Descriptions of Geologic Farations within the Wissahickon Creek
Watershed

Source: U.S. Department of Agriculture, Natural Resource$&vation Service, 2005,
Montgomery County Open Space Plan, 2005, and Widsath Creek River Conservation Plan,
2001

Formation Description

This formation underlies much of the northwestern half of Montgomery
County and is characterized by reddish brown shale, mudstone, and

Brunswick Formation
siltstone. The topography of the formation is characterized by rolling

hills.
Bryn Mawr This formation consists of white, yellow, and brown gravel and sand.
Formation This is a deeply weathered formation.

This formation is created when sandstone is exposed to extreme heat
and pressure. Composed of quartzite and quartz schist. This hard,
Chickies Formation dense rock weathers slowly. This formation has good surface drainage.
A narrow band of quartzite extends westward across Bucks County
from Morrisville.

Conestoga Limestone is a blue-gray, thin-bedded, argillaceous
limestone with intervals of a purer, granular limestone. Some of the
basal beds are a coarse limestone conglomerate containing large
pebbles and irregular masses of coarse white marble in a gray
limestone This formation consists of Ordovician micaceous, medium-
gray, impure, shaly limestone, which extends in the relatively wide belt
across the county.

Conestoga
Formation

The formation consists of blue dolomite and dolomitic limestone, some
siliceous and shaly beds that weather to a well drained yellowish-red
loam. This formation is moderately resistant to weathering. Solution
channels provide a secondary porosity of moderate magnitude;
moderate to high permeability. Solution openings which may be found
in the substrata create certain structural problems for heavy buildings.

Elbrook Formation

This formation consists of metamorphic rock units that yield small

Felsic Gneiss, quantities of water due to the smallness of the cracks, joints, and other
Pyroxene Bearing openings within the rock. This fine - grained granitic gneiss is resistant
to weathering but shows good surface drainage.
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Ledger Dolomite is a white to light gray, massive to thick-bedded,
granular, rather pure dolomite with high magnesium content. The
dolomite is interbedded with some siliceous beds and laminated
Ledger Dolomite limestone. The Ledger contains a few beds of marble with high calcium
content. Limestone and dolomite formations yield good trap rock and
calcium rich rock which has been quarried for various industrial and
construction uses. (Coorson’s Quarry is found in this formation.)

This formation is composed of dark gray to black argillite with
occasional zones of limestone and black shale. This formation is part of
a larger band, several miles wide, which runs from the Mont Clare area
to the Montgomery/Horsham Township border. Resistant to
weathering, these rocks form the prominent ridge that runs through
central Montgomery County.

Lockatong Formation

This formation consists of medium to fine grained, dark colored calcic
Mafic Gneiss plagioclase, hyperthene, augite, and quartz. It is highly resistant to
weathering, but shows good surface drainage.

This formation consists of sand and gravel yellow to dark reddish
brown, mostly comprised of quartz, quartzite, and chert. It is a deeply
weathered floodplain formation.

Pennsauken
Formation

This formation forms barren, rocky outcrops on low hills and ridges.
Serpentine Only small quantities of water are contained in the fractures. The water
is hard and mineralized (magnesium bicarbonate).

This formation consists of interbedded arkose, arkosic conglomerate,
feldspathic sandstone, and red shale and siltstone. It is a primarily
Stockton Formation coarse sandstone formation, which tends to form ridges resistant to
weathering. This rock is a good source of brick, floor tile, and sintered
aggregate material.

This formation is composed of mica schist, gneiss and quartzite. The
schists are softer rock and are highly weathered near the surface. This
formation consists mostly of metamorphosed sedimentary rocks, but
also includes rocks of igneous origin.

Wissahickon Schist

1.5.2 WISSAHICKON CREEK WATERSHED SOILS

Soils in the United States have been assigned tirdiygic Soil Groups (HSG). The
assigned groups are listed in Natural Resourceséwation Service (NRCS) Field
Office Technical Guides, published soil surveysd dacal, state, and national soll
databases. The Hydrologic Soil Groups, as defineMRCS engineers, are A, B, C, D,
and dual groups A/D, B/D, and C/D. The HSG ratoay be useful in assessing the
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ability of the soils in an area to recharge stortewar to accept recharge of treated
wastewater or to allow for effective use of sepdigstems. Figure 1-6 shows the
hydrologic soil groups in the study area. The magicates that most of the study area
contains soil in the hydrologic category B, withrso areas at the upstream shown as
category C. This has implications for the desigrstofmwater infiltration systems, and
also affects the amount of water that needs tanbkrated in newly developed areas to
maintain predevelopment or natural infiltrationesat

Table 1-5: NRCS Soil Group Characteristics

Source: United States Department of Agriculture, Naturat®eces Conservation Service. 2006. Field
Indicators of Hydric Soils in the United Statesr&en 6.0

Hydrologic Average Infiltration
Soil Group Rates (in/hr)

A 1.00 - 8.3

B 0.50 -1.00

C 0.17 - 0.27

D 0.02-0.10

Soils in hydrologic group A have low runoff poteitiThese soils have a high rate of
infiltration (Table 1-5) when saturated. The defahany restrictive layer is greater than
100 cm (40 inches) and to a permanent water talleeper than 150 cm (5 feet).

Soils that have a moderate rate of infiltrati@al{e 1-5) when saturated are in hydrologic
group B. Water movement through these soils is matdly rapid. The depth to any
restrictive layer is greater than 50 cm (20 inclzes) to a permanent water table is deeper
than 60 cm (2 feet).

Hydrologic group C soils have a slow rate of iméitton (Table 1-5) when saturated.
Water movement through these soils is moderateoolenately slow; they generally have
a restrictive layer that impedes the downward max@nof water. The depth to the
restrictive layer is greater than 50 cm (20 inclzeg) to a permanent water table is deeper
than 60 cm (2 feet).

Soils in hydrologic group D have a high runoff pdtal. These soils have a very slow
infiltration rate (Table 1-5) when saturated. Watevement through the soil is slow or
very slow. A restrictive layer of nearly imperviousaterial may be within 50 cm (20

inches) of the soil surface and the depth to thenpeent water table is shallower than 60
cm (2 feet). Dual Hydrologic Soil Groups (A/D, B/Bnd C/D) are given for certain wet

soils that could be adequately drained. The fiettet applies to the drained and the
second to the saturated condition. Soils are asdiga dual groups if the depth to a
permanent water table is the sole criteria forgassp a soil to hydrologic group D.
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Figure 1-6: Wissahickon Creek Watershed (NRCS) Soilypes
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2 METHODS

2.1 METHODS OVERVIEW

The individual stream networks assessed in thidystwere divided into one or several

representative reaches, depending on the sizeamplexity of the stream network. One
representative stream channel cross section, imgucal slope, was measured per
reach. Measured field data was compiled to detexrsiream channel types for each
reach and to help evaluate channel stability. ifaisle habitat data was compiled and
used to determine habitat types adjacent to theamstrchannel. In addition, a full

infrastructure assessment was conducted to suiiveyaaholes, pipes, outfalls, culverts,

channels, and bridges that were within the streamidor. Both quantatative and

gualitative datasets were evaluated for correlatibatween the natural and urbanized
watersheds.

All of this data aided in the calculation of a rearale ranking metric which allowed for
comparison between reaches and watersheds. Bdmdes used to make comparisons
between reaches, the ranking scheme could alssdx to prioritize restoration efforts
and provide recommendations for each watershed.

2.2 CROSSSECTION LOCATION

Cross section locations were chosen according topteuchannel stability and geometry
parameters that were representative of the ergmehr The appropriate location of a
cross section in a channel exhibiting riffle/po@qsences is at the cross over reach
(Rosgen, 1996). A cross over reach is a straiffie section of channel between two
meander bends. This riffle is used since it isydréwlic control. Cross sections were
placed in this location when the following critevi@re satisfied:

+ Presence of bankfull indicators, or active floodpla

+ Representative of reach

+ No debris or obstructions such as rock, logs, dsffeor in-stream
structures

Debris or obstructions such as rocks, logs, ostfalt in-stream structures were avoided
because they would influence bankfull indicatorsl greld a false bankfull width. In
some cases, reaches were so strongly influencgdaaksd and/or altered such that there
were no crossover reaches or riffle sections. e@Gaitused to determine the cross section
location in these situations consisted of:

Representative of reach

Presence of best bankfull indicators

Least amount of debris, obstructions, and altematio
Safe wading water levels

+ + + +

Cross section locations were demarcated on the stosam right and downstream left
banks with 2’ long, 1/27-5/8" diameter rebar thaasvinstalled flush with the ground,
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when possible. At some sites where substrate steasof large rocks, or tree roots or at
sites where concrete debris was encountered, pelodd not be installed flush with the
ground. After ensuring that the rebar could nopbked out of the ground, the length of
exposed rebar was noted on the data sheet. Ongétiow survey caps imprinted with
the letters “PWD” were placed on each rebar as wasllorange and black flagging.
Flagging was also placed on the tree branch cldeeste rebar to ensure that the rebar
could be easily located upon subsequent field svriSite location (Northing, Easting,
Elevation) of each rebar was then survey using &lT8tation (Topcon GT235) in
Pennsylvania South State Plane Coordinates anCRiladelphia Datum.

2.3 REACH SELECTION

The reaches within each watershed were defined aftef the cross sections had been
completed. The distance between two cross secti@ss then split in half and the
distance upstream and downstream of a single a@ston was combined to form one
single reach (Figure 2-1). There was minimal geqiig significance for the reach
delineation. Reach lengths averaged 2500 feetaviéinage cross section spacing of 1400
feet. Collecting channel cross section data at ithesement ensured that all possible
Rosgen channel types would be measured and thaadlyd and hydrologic models
would be more reliable. The longest reach assesasd’,695 feet (WSMS136) and the
shortest was 361 feet (WSMSHO04).

Cross-section Cross-section - Cross-section @

A
v
A
v
A
v

Reach : Reach :

Figure 2-1: Diagram of Reach Delineation Procedure

2.4 STREAM SURVEY

The stream assessment consisted of PWD field cpewisrming a field reconnaissance
of the Wissahickon Creek Watershed under protoesiablished by the Unified Stream
Assessment Method (USAM) (Center for Watershed eetmn, 2004). The Unified
Stream Assessment is a tool used to quickly antemically evaluate the physical
conditions within stream corridors in urbanizedeatns and watersheds. These
conditions include habitat quality, riparian comaht floodplain function as well as the
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potential for man-made structures and other antgepic factors to adversely impact
stream corridor quality. Reach assessments weferperd to get an overall picture of
stream corridor conditions over defined reachestarcbmpare reach quality across the
watershed. The Overall Stream Condition (Figure f8m was used to characterize the
average conditions present within a reach, suchbask stability and vegetative
protection, instream and riparian habitat availghiend flood plain connectivity. Using
this form, sites were given a standardized metderes (0-160) which allowed for
comparison of total scores and individual comporsentes between assessed reaches.

Approximately 115 miles of stream channel were sss@ on the main stem of
Wissahickon Creek, and the majority of its contiibg tributaries. The field
reconnaissance included walking the entire len§gtream, choosing and marking cross
section locations, while also making general olatgons of the surrounding watershed.
All initial field observations and cross sectiorcdtions were noted on datasheets and
large scale field maps respectively. Field data Mates transferred to Mecklenburg sheets
in order to calculate stream channel morphology aydraulic parameters. The field
reconnaissance was completed throughout the ye&004.

2.5 MEASURED STREAM SURVEY AND CROSSSECTION
PARAMETERS

Based on results of the stream assessment/fietthmacssance and following additional
planning and base map preparation, the measureld peation of the stream survey was
completed. Measured reach stream surveys consitemllecting data for channel
morphology, disturbance, stability, and habitatapagters. Data for this analysis was
based on results of stream surveys and field resies@nce which were used to prepared
watershed-scale base maps. Specific channel dnichiharameters included:

Channel Habitat Channel Morphology
+ Riparian Width + Stream Bed Materials
+ Riparian Composition + Sinuosity
+ Canopy Cover + Water Surface Slope
+ Bed Materials + Bankfull Width
+ Sediment Supply + Floodprone Area Width
+ Sinuosity + Entrenchment Ratio
+Woody Debris + Bankfull Cross-sectional Area
+ Substrate Attachment Sites + Rosgen Stream Classification Type

Channel Disturbance
+ Anthropogenic Channels
+ Culverts
+ Utilities (Manholes and Sewers)
+ Fish Blockages
+ Road, Railroad, Mass Transit Crossings
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The measured reach stream survey also consisteanadying channel cross sections at
each location previously chosen during the fielcbraaissance. Appendix A contains a
summary of the results of the surveyed cross sectand local longitudinal profiles.
Digital photographs were taken at every cross @edtication as a means of verification
for field identified parameters. The photos cetesi of an upstream view, a downstream
view, and a view from left bank to right bank andright bank to left bank (Appendix
A). Cross section locations are shown in Figure 2-3
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OVERALL STREAM CONDITION

Optimal

Suboptimal

Marginal

Poor

IN-STREAM
HABITAT

(May modify
criteria based
on appropriate
habitat regime)

Greater than 70% of substrate
favorable for epifaunal colonization and
fish cover; mix of snags, submerged
logs, undercut banks, cobble or other
stable habitat and at stage to allow full
colonization potential (i.e., logs/snags
that are not new fall and not transient).

40-70% mix of stable habitat; well-
suited for full colonization potential;
adequate habitat for maintenance of
populations; presence of additional
substrate in the form of newfall, but
not yet prepared for colonization (may
rate at high end of scale).

20-40% mix of stable habitat;
habitat availability less than
desirable; substrate frequently
disturbed or removed.

Less than 20% stable habitat; lack
of habitat is obvious; substrate
unstable or lacking.

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

VEGETATIVE
PROTECTION

(score each
bank, determine
sides by facing
downstream)

More than 90% of the streambank
surfaces and immediate riparian zone
covered by native vegetation, including
trees, understory shrubs, or nonwoody
macrophytes; vegetative disruption
through grazing or mowing minimal or
not evident; almost all plants allowed to
grow naturally.

70-90% of the streambank surfaces
covered by native vegetation, but one
class of plants is not well-
represented; disruption evident but
not affecting full plant growth potential
to any great extent; more than one-
half of the potential plant stubble
height remaining.

50-70% of the streambank
surfaces covered by vegetation;
disruption obvious; patches of
bare soil or closely cropped
vegetation common,; less than
one-half of the potential plant
stubble height remaining.

Less than 50% of the streambank
surfaces covered by vegetation;
disruption of streambank
vegetation is very high; vegetation
has been removed to

5 centimeters or less in average
stubble height.

Left Bank 10 9

8 7 6

5 4 3

2 1 0

Right Bank 10 9

8 7 6

5 4 3

2 1 0

Grade and width stable; isolated

Active downcutting; tall banks on

manmade structures

but not effecting floodplain function

effect on floodplain function

BANK Banks stable; evidence of erosion . B i dow.ncuﬁt\ng L avcnve both sides of the stream eroding at
© . ) RS areas of bank failure/erosion; likely stream widening, banks actively ) : -
EROSION or bank failure absent or minimal; ) ’ X a fast rate; erosion contributing
; . N ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no e
(facing little potential for future problems. s s ) e significant amount of sediment to
downstream) <5% of bank affected. P P 9 : property stream; obvious threat to property
: adjacent use. infrastructure )
or infrastructure.
Left Bank 10 9 8 7 6 5 4 3 2 1
Right Bank 10 9 8 7 6 5 4 3 2 1
FYOODPIAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C R to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | ontrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VeGeTaTgp | Width of buffer zone >50 feet human | yx . ¢ e zone 25-50 feet; Width of buffer zone 10-25 fest; | Width of buffer zone <10 feet: ltle
activities (i.e., parking lots, roadbeds, o : S . o )
BUFFER clear-cuts, lawns, crops) have not human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH impacted YzoneA ' only minimally. zone a great deal. human activities.
Left Bank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séeig}!]:?tff?;dgﬁ?b ol Predominant floodplain vegetation
VEGETATION is mature forest type is young forest fieﬁi VP type is turf or crop land
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT : habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 54 3 2 1 0
F N No evidence of floodplain Minor floodplain encroachment in the LsEl ﬂoodplam S flood.pJam .
LOODPLAT ) ) ) : encroachment in the form of encroachment (i.e. fill material,
encroachment in the form of fill form of fill material, land -
ENCROACH- - filling, land development, or land development, or man-made
] material, land development, or development, or manmade structures, S
MENT manmade structures, some structures). Significant effect on

floodplain function

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

Sub Total In-stream:

/80 +

Buffer/Floodplain:

/80

= Total Survey Reach /160

Figure 2-2: Overall Stream Condition Field Sheet

Source: Center for Watershed Protection, 2004
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Figure 2-3: Wissahickon Creek Watershed Cross Seot Locations
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Figure 2-4: Lower Wissahickon Reach Breaks (Small fibutary reach breaks at confluences)
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2.6 CROSSSECTION SURVEY PROTOCOL

Each stream cross section was measured by exteadi®g foot measuring tape across
the channel. Where possible, a measuring tapeewi@nded a minimum of twice the

bankfull width for each cross section and a maxinuirthe entire valley width according

to the estimated flood prone width. A transit leweas used to record survey rod
readings from the downstream left bank across tia@mel to the end of the measuring
tape on the downstream right bank. Rod readinge taken at all significant channel

features, or changes in channel features, sucheathalweg, bed materials, vegetation,
slope, and flow lines including field identifiediddull. From the survey data, field data,

and topographic base map, the following items wateulated:

+ Bankfull Area

+ Width to Depth Ratio

+ Entrenchment ratio

+ Shear Stress

+ Velocity

+ Water Surface/Channel slope
+ Sinuosity

+ Median particle size (£)

+ Bankfull Discharge

2.6.1 EXTENDED CROSSSECTION PROCEDURE

PWD-surveyed cross sections were positioned atémeer of the stream corridor and
cross sections were then extended by hand bey@nélaibd prone width to the valley
wall, where the flood prone width was defined as wWidth flooded at a stage equal to
twice the maximum channel depth. Extended crossosescallowed for the estimation of
entrenchment ratio (Equation 1). Lines were drasemfthe last surveyed point on each
side of the cross section perpendicular to 2-fopbgraphic contour line coverage (City
of Philadelphia, Mayor's Office of Information Sérgs, 2004). The extended cross
sections were then plotted in excel and corredtady obvious elevation discontinuities
existed between the two data sets (Figure 2-5)trelgs cross sections are assumed to be
representative of the stream channel geometry thtihext downstream surveyed cross
section.

Entrenchment Ratio = Flood Prone Width (Equationl)
Bankfull Width
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Figure 2-5: Sample Extended Cross Section surveyea Kitchen’s Lane Creek

2.7 L ONGITUDINAL PROFILE SURVEY PROCEDURE

To estimate the local water surface slope at eamdssection, the difference between the
water surface elevation at the thalweg at the csestion immediately upstream and the
water surface elevation at the thalweg at the csesion immediately downstream was
divided by the stream distance measured betweese tiveo points as shown in Equation
2.
Slopeausis = (Water Surface Elevation at Thalwggs — Water Surface Elevation
at Thalwegs14)/Creek DistanGgsi4->ms1s (Equation 2)

In instances where there was no cross section rgresner upstream or downstream
from the reach of interest, Equation 3 was utilized

Slopes1o = (Water Surface Elevation at Thalweg— Water Surface Elevation at
Thalwegs)/Creek Distancg o->ss (Equation 3)

In instances where there was no cross section rmiréseh upstream and downstream
from the reach of interest, an alternate procedvas implemented. A short channel
profile was completed at these cross section loratiextending through the reach from
the nearest upstream and downstream rifle. A 8300 fmeasuring tape was extended,
upstream to downstream, in the channel thalweg. enMihere were no channel or
line-of-sight obstructions, the profile was extetidie full length of the measuring tape
to 300 feet, or to the next riffle. Rod readingsrevtaken at the top of riffles within the
thalweg, except at degraded reaches where nosrifflere present. These profile
measurements were used as an estimate of banlkifod and also for the calculation of a
local slope for each cross section (Appendix A).
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2.8 BANKFULL ELEVATION AND DISCHARGE
CALIBRATION

In an ideal channel, bankfull elevation is at thye of the bank and is the point where the
stream begins to overflow onto the floodplain. Thenkfull discharge, defined by
Manning’s Equation (Equation 4), has the abilityttansport sediment, alter a channel’s
morphology and eventually change the planform ef¢hannel. The bankfull stage has
been defined in many ways, but the commonly acdegdinition provided here (Dunne
and Leopold, 1978) was used for this study:

“The bankfull stage corresponds to the dischargevhich channel maintenance is the
most effective, that is, the discharge at which ingpsediment, forming or removing
bars, forming or changing bends and meanders, are@lly doing work that results in
the average morphologic characteristics of chanriels

Q=1.49* R23* S¥2x A (Equation 4)
n

where:

Rn=hydraulicradius (cross sectional area (A)/ wetted perimeter)

S=slope

n= Manning’s Roughness coefficient

2.8.1 QUALITY OF BANKFULL |INDICATORS

Bankfull indicators are often more difficult to wk&y, or not present at all, in impacted
or disturbed urban streams such as the Wissahi€lweek Watershed, but are still
essential to determining a bankfull elevation anschthrge. Bankfull elevations at
individual cross-sections were derived from all iRkde indicators including
depositional features such as the tops of poins,bscour and storm debris lines or
changes in bank slope, vegetation or the grain sfzbank material. During stream
surveys, the quality of assessed bankfull indicates determined based on the criterion
set for five indicator quality classes: excellegapd, moderate, fair and poor. Analysis of
the bankfull indicator quality was important becautsprovided a reference from which
to determine the legitimacy of bankfull flow estit@a as well as an explanation for some
estimates that deviated substantially from antteigpdlows.

» Excellent - characterized by a large, flat terrail significant sandy deposition
on the streambank’s natural levee and no evideh@tove adjustment of the
channel.

» Good - characterized by isolated depositional fegtthat were similar to features
observed in upstream and downstream reaches. Sudbservation would be
indicative of minimal rates of active channel atijusnt.

* Moderate - characterized by a change in bank sddpEcent to a terrace, but with
little to no deposition. Within this category sonsggns of active channel
adjustment were observed.
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» Fair - characterized by consistent change in bslobe or vegetation with
evidence of past incision. In these channels egelaeflecting some level of
active adjustment was present.

* Poor - characterized by no observable bankfullaattirs due to channel incision
and/or vertical banks, which is indicative of aetshannel adjustment.

2.8.2 CALIBRATION OF BANKFULL DISCHARGE

Most regional curve studies to date have been aiaduon streams in non-urban
environments where bankfull indicators, such asetkistence of terraces, fine sediment
deposition, bank slope, and vegetation, are faadgy to determine. The recurrence
interval of a bankfull event is between every 12tgears; however, these events occur
more frequently in urbanized streams due to alt@redimpervious) land cover patterns.
As such, these non-urban regional curves may notitectly applicable to urban
systems. Several studies have been successfudatiray regional curves that are fairly
applicable to this region (e.g. Chaplin, 2005)haligh the predominance of impervious
surfaces often precludes the use of regional curvegatersheds with grater than 20%
imperviousness. As such, alternate methods mussé@ in urban, ungaged streams.

The bankfull discharge was calibrated using mudtiphethods: field cross section
calculations, gauge station data, regional drairega to peak discharge curves, and
bankfull regression equations. Regression equati@re fit to drainage area versus peak
discharge curves and those equations with the kigteefficients of determination (i.e.
R?) were generally considered the most reliablekhsin calibration estimate. All
preliminary bankfull discharge values for respestoalibration methods were compared
and evaluated based on factors such as the réjadiilbankfull indicators and strength
of coefficients of determination in order to deterenthe most appropriate discharge.

PWD personnel identified bankfull elevations in fle¢d at varied locations as part of the
Wissahickon Creek Watershed FGM study. As a restilthannel disequilibrium,
bankfull indicators were not easily identified. @sgional features were the primary
indicator used in the final determination of bartkk&levation. Bankfull discharge was
estimated by solving Manning’'s equation for disgeagiven the estimated bankfull
elevation and measurements of the local channemegty, slope, and roughness.
Channel roughness, represented by Manning's "rg"aparoximated using the results of
the Limerinos equation (Equation 5)

n=1.49* R*®" (S/100}? (Equation 5)
F *«u

where:
F'= Friction factor
u-= shear velocity

where:

F=2.83 + 5.7*log(d/Igu) (Equation 6)
d= mean depth

Ds4 = measured particle size where 84% of the pastiate this size or smaller
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2.9 PEBBLE COUNT PROCEDURE

Pebble counts were conducted at every other cressos within a reach using the
Wolman Pebble Count procedure (Wolman, 1954). in¢gliate axis lengths were then
entered into Mecklenburg sheets to plot particlee drequency distributions used to
extract By and 34 parameters for use in channel hydraulic calculatioFor cross
sections without pebble counts, the pebble coustinirpolated based on pebble counts
actually performed upstream, downstream, or both.

2.10 BANK PROFILE MEASUREMENTS

PWD employed the Bank Assessment for Non-point@@onsequences of Sediment
(BANCS) Model as defined by Rosgen (1996) to predrosion rates and classify the
erosion potential of the tributaries. The BANCStmoel utilizes two bank erosion
estimation tools: the Bank Erosion Hazard Index HBEand Near Bank Stress (NBS).
The BEHI is an assessment tool that allows thei@ngsotential of a stream bank to be
guantified. The NBS method evaluates the amousheér stress along the stream bank.
BEHI and NBS methods were used to assess 368 stegments in 12 tributaries to the
Wissahickon Creek. The twelve tributaries were: bkimone, Kitchen’'s Lane, Gorgas
Lane, Cresheim, Valley Green, Hartwell, Wise’'s MiTathedral Run, Rex Avenue,
Thomas Mill, Bell’s Mill, and Hillcrest Creeks.

To field verify predictions made by the BANCS madehnk pins (18” lengths of ¥2" or
5/8” iron rebar) were driven horizontally into teream bank normal to the curve of the
bank at the location where radius of curvature wasmized (most severe bend). At
least one bank pin was installed below field-estaddankfull elevation. Depending on
bank height, one or two additional pins were inethlspaced no closer than 1 foot apart,
such that the total number of bank pins at a aibged from one to three (Figure 2-6). In
order to enable measurement of lateral erosionpitoe (12" lengths of 5/8” rebar) were
also installed at each site. Toe pins were driwamically into the stream bed at the toe
of slope inline with the bank pins along a line mal to the curve in the bank. Toe pin
locations were captured using GPS (Xplore technetogiodel iX140C2 tablet PC with
GPS module) and yellow plastic survey caps werkliesl. To further assist field teams
in re-locating bank pin sites, orange spray paiatwapplied to bank pins and survey
flagging was hung from nearby vegetation.

A total of 81 bank pin sites were chosen to reflestying BEHI and NBS scores in order
to validate and calibraten erosion rate prediction modeR1 bank pin sites were installed
during the fall of 2005, and 60 bank pin sites wiestalled during the summer of 2006
(Figure 2-7).
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" Bank Pins

-y -

Figure 2-6: Example of Toe Pin (left) and Bank Pir{right) Setup along stream bank

Measurements were made using a survey rod (CRARR Series Leveling Rod), a
flexible “pocket rod” (Keson, Inc.) and two smalflindrical spirit levels (Figure 2-8).
The survey rod was placed on the edge of the toamu held vertical using a level. The
pocket rod was placed over the bank pin up agéwesbank and leveled with the second
level. The distance from the bank to the edgéhefdurvey rod closest to the bank was
recorded on the field data sheet. Lateral erosioaggradation of the stream bank was
determined by measuring changes in bank pin distéen a line extending vertically
from the toe pin. In order to obtain a better measent of bank profile, a series of
vertical reference points were measured in additiothe bank pins for several of the
bank pin sites. These vertical reference pointeeweeasured at predetermined vertical
points on the survey rod.

The measurement frequency for the bank pins vatheoughout the duration of the
study. Originally, the bank pins were measuredtgug to capture any seasonal effects.
The frequency of measurements was then reducedde & year.

The most recent round of bank measurements occdtredg the week of August 0
2009. During this week, PWD revisited the 81 baitk monitoring locations installed
during 2005 and 2006 in the Monoshone, Kitchen'sid,aGorgas Lane, Cresheim,
Valley Green, Hartwell, Wise’s Mill, Cathedral RuRex Ave, Thomas Mill, Bell's Mill,
and Hillcrest tributaries. A total of 30 monitoginocations were unable to be re-
measured during the August 2009 monitoring event.

The average monitoring period for a bank pin laratvas 31 months. The minimum
monitoring period was 12 months and the maximumitaong period was 45 months.
For the 30 monitoring locations where re-measuréneas not possible, the lateral
erosion rate for the longest observation periodhat location was used for further
calculation.
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Figure 2-7: Wissahickon Creek Watershed Bank Pin Loations
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Figure 2-8: Example of bank pin installation (left)and bank pin measurement (right) by PWD staff

2.11 INFRASTRUCTURE TRACKDOWN

The infrastructure trackdown was conducted by wakihe entire length of the stream

and taking note of the infrastructure encounteledgathe way. Data was collected on

outfalls, bridges, manholes, culverts, pipes, dand,channels. The amount and type of
information collected for each point of infrastuiet varied depending on type. Basic
information included the date in which the data vea#lected, the names of crew

members, and the weather conditions.

For each infrastructure point identified and mapgewtos were taken and documented,
along with important notes which included the GP&np number, approximate
dimensions, location, and any other miscellanedwasacteristics. Photographs of each
infrastructure point can be found in Appendix B.ap8 with the location of Lower
Wissahickon Creek Watershed infrastructure locaticem be found in Appendix C. The
naming convention used to describe infrastructleenents used the following format:
WS to denote “Wissahickon”; a three letter desoridicting the type of infrastructure
element being described (i.e. “out” for outfall, ri*b for bridge’ or “cha” for a
channelized segment); and a unique numerical itemtiFor example, outfall 507
(Thomas Mill Run) would be called “WSout507.”
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2.11.1 OUTFALLS

An outfall was defined as the end of a pipe whieleases either stormwater, combined
sewage, or an encapsulated creek into the wateffirigyre 2-9). Data was collected on
outfalls larger than 12 inches. The data colledmdeach outfall included the pipe
diameter, height and width of the outfall includitige presence of an apron, the
construction material (i.e. metal, concrete, teradta, etc.), structural condition (i.e.
good, fair, or poor), presence of, and quality of weather flow, bank location (right or
left), and submergence depth.

Figure 2-9: Example of an outfall point assessed infrastructure trackdown

2.11.2 BRIDGES

A bridge was defined as a structure that spanrstceam over which a road or walkway
passes (Figure 2-10). Bridges mapped in this teggershown as one point at the center
of the bridge along the creek. The data colled®d each bridge included the
approximate height, width and depth of the bridgerong, the construction material (i.e.
metal, concrete, wood, stone, etc.), and structaadlition (i.e. good, fair, or poor).

B, e 2 A MR AR . . W

Figure 2-10: Examples of bridges assessed in inftascture trackdown
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2.11.3 MANHOLES

A manhole was defined as the covered opening flatsaccess to an existing utility

(Figure 2-11). Data was collected for manholesegitocated within the creek or in close
proximity to the stream banks. The data collected each manhole included the

approximate diameter of the manhole, the constincthaterial (i.e. concrete or terra
cotta), the height of the portion of manhole explogbove the ground or water surface,
structural condition (good, fair, or poor), bankdtion (left or right) and the presence
and description of any odor.

Figure 2-11: Examples of manholes assessed in infteucture trackdown.

2.11.4 CULVERTS

A culvert was defined as a conduit which carrieel stream under a roadway, sidewalk,
building, or miscellaneous structure (Figure 2-1€ulverts were mapped by taking GPS
coordinates at the start and end of the culvett pitotos taken at each point. The data
collected for each culvert included the approximdit@ensions, construction material
(e.g. stone, concrete, brick, etc.), structuralddoon (i.e. good, fair, or poor), presence
and quality of dry weather flow, and bank locat(teft or right).

oy
& -

Figure 2-12: Examples of culverts assessed in inaucture trackdown.
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2.11.5 DAMS

A dam was defined as an obstruction that impoursiezhm flow (Figure 2-13). Data
was only collected for manmade dams and did ndtudecnatural debris jams caused by
coarse woody debris (CWD). The data collecteceish dam included the approximate
dimensions, construction material, structural cbadi(good, fair, or poor) and bank
location (left, right, or across the creek).

Figure 2-13: Examples of dams assessed in infrastrure trackdown.

2.11.6 CHANNELS

A channel was defined as a straightening and reiafoent of stream bed and/or banks
with manmade materials such as concrete (Figuré)2-Channels were located on one

or both banks, as well as on the bottom of theastrbed. Each channel was mapped by
taking GPS coordinates at the start and end ofchfamnel with photos taken at each

point. The data collected for each channel inaudpproximate dimensions, structural

condition (good, fair, or poor), the portion ofesim that was channelized (i.e. left bank,
right bank or bottom), and construction materigbrie or concrete).

Figure 2-14: Examples of channels assessed in inftaucture trackdown.
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2.11.7 CONFLUENCES

A confluence was defined as the junction where streams meet (Figure 2-15). The
data collected for each confluence included the G&8dinates of the larger stem bank
location looking downstream (left or right) and Widbf the stream entering the larger
stem.

s Sl

Figure 2-15: Examples of confluences assessed ifrastructure trackdown.

2.11.8 PIPES

A pipe was defined as a conduit for carrying aityticross the stream (Figure 2-16).
The data collected for each pipe included the apprate diameter, construction material
(i.e. concrete, metal, terra cotta, etc.), the tlerand height above the water or ground
surface of the exposed portion, structural condifice. good, fair, or poor), presence and
quality of dry weather flow, bank location (i.eftleright or across the creek), and
submergence depth.

Figure 2-16: Example of a pipe assessed in infrastcture trackdown.
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WATERSHED ASSESSMENTS

CHARACTERISTICS

The Small Tributaries to the Wissahickon Creek wdgBned as those having only one
cross section and representative reach. In theequbst sections, “Small Tributary
Average” refers to the average USAM score of tispeetive metric.

SMALL TRIBUTARY WATERSHED AND REACH

Thomas Mill Run is a tributary to

the main stem of the Wissahickon
Creek. Thomas Mill Run

originates from a privately-owned

stormwater outfall. Thomas Mill

Run is a first-order tributary for

approximately 0.3 miles until a

smaller 0.25 mile tributary enters
Thomas Mill Run approximately

0.2 miles from the confluence with
the Wissahickon main stem. The
dominant substrate varies from
course gravel to medium cobble
material. Both the valley floor and

channel have been substantially
impacted by past and current land
use.

The entire Thomas Mill Run

watershed is 104 acres. Major
land use types within the

3.1.1 THOMAS MIiLL RUN WATERSHED AND REACH
CHARACTERISTICS
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watershed include: wooded (59%)
and residential — single family
detached (32%). Thomas Mill

Run is surrounded by Fairmount Park on both sidethke entire length. The Park buffer

ranges from about 20 feet to about 2,000 feet.
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Figure 3-1: Thomas Mill Run Watershed Land Use
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3.1.1.1 GEOLOGY

The majority of the Thomas Mill Run watershed isderain by the Wissahickon
Formation. The Wissahickon Formation consists @fanschist, gneiss and quartzite.
The exposed schist near the surface is highly veeath The Wissahickon Formation is
also comprised of metamorphosed sedimentary rocks.

There is one small section within the Thomas MilihRvatershed that is underlain by the
Bryn Mawr Formation. The Bryn Mawr Formation castsiof white, yellow and brown
gravel and sand. The Bryn Mawr Formation is com®d a deeply weathered formation.

3.1.1.2 SoILs

According to the National Resource and Conservaervice Soil Survey, the soils for
the entire Thomas Mill Run watershed are classiiedhydrologic group B. These soils
have a moderate rate of infiltration when the saile wet (0.50-1.00 in/hr). Water
movement through these soils is considered modgnaieid.

Table 3-1: Distribution of NRCS Soil Types in Thoma Mill Run Watershed

Percent

Group Area (ft?) of Total
Area
B 4,530,240 100%
Total Area | 4,530,240 100%
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Figure 3-2: Geology of Thomas Mill Run Watershed
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37

Philadelphia Water Department-Office of Watedshe




Wissahickon Creek Watershed Stream Assessment Repor
Lower Wissahickon Watershed

3.1.1.3 BANK EROSION

There were nine bank pin locations along Thomas Rih (Figure 3-4). The calculated
erosion rates are included in Table 3-2. The apdistribution of BEHI assessment
results were represented graphically (Figure 3e4)efach of the segments assessed on
Thomas Mill Run. Each bank within a respective segimwas assessed and rated
separately; however, channelized and culverted setgnwere not assessed as they
confer a high degree of protection from bank enosio

Table 3-2: Thomas Mill Run Bank Pin Locations

Most
Baseline Recent Erosion | Erosion Eroding (-) or
BEHI NBS Reading Reading Rate (ft) | Rate (ft/yr) | Aggrading (+)
Thomas Mill
TM18 Moderate | Low 8/16/2007 8/15/2008 -0.14 -0.14 E
TM21 Very High | Low 6/29/2006 8/9/2007 -0.26 -0.23 E
TM23 Moderate | Low 8/9/2007 8/10/2009 0.040 0.020 A
TM28 Moderate | Low 4/11/2007 8/15/2008 -0.28 -0.21 E
TM512 | Low Very Low | 6/29/2006 8/10/2009 0.12 0.038 A
TM518 | Low Low 8/21/2006 8/10/2009 0.26 0.087 A
TM9 Moderate | Low 6/29/2006 8/10/2009 -0.025 -0.008 E
TM8 Moderate | Low 11/15/2006 | 8/10/2009 -0.20 -0.074 E

Total erosion rates were also calculated for thteestength of each tributary within the

lower Wissahickon (Table 3-3).

To assess the nlzeth erosion potential of each

tributary, the erosion rate per acre of drainaga grer year and the erosion rate per foot

of stream length per year were calculated.

Hiimwved direct comparison between

each of the tributaries with respect to both wétedssize and the length of the tributary.
Thomas Mill Run was ranked second out of the twehieutaries within the lower
Wissahickon for erosion rate per foot of streangten The rankings were based on a
scale of one being the highest erosion rate antyéweeing the lowest erosion rate.
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Table 3-3: Erosion Rates for Lower Wissahickon Trilutaries

2009
Drainage | Stream

Tributary Area Length Erosion | Erosion

(Acres) (feet) Erosion Rate Rate Per

Rate (Ib/yr) Per Foot of

Acre Stream
Bell's Mill 323 6,722 420,000 1,307 63
Cathedral Run 160 2,790 150,000 913 52
Cresheim Creek 1,218 16,431 840,000 690 51
Gorgas Run 499 2,170 170,000 345 79
Hartwell Run 217 3,530 200,000 918 56
Hillcrest 144 5,272 90,000 597 16
Kitchen's Lane 234 7,753 200,000 850 26
MO?;ZZE”e 1,056 | 6,926 | 160,000 | 156 24
Rex Ave 137 1,903 150,000 1,131 81
Thomas Mill Run 104 4,008 320,000 3,058 79
Valley Green Run 128 2,874 140,000 1,086 48
Wise's Mill Run 446 7,056 490,000 1,090 69
Total/ Average 4,666 67,435 | 3,300,000 | 1,012 54
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Thomas Mill Run BEHI Map

o CH,CH e H,CH s L, L M, M

s CH, H e H H | M - VHH
e CH, L s H L =— L VH@EEESVH, L
o CUL, CUL wemm H M e M, H (} Bank Pins
Extreme, L mmm L H e M, L * Cross-Sections
Feet

Streets

0 60120 240 360 480
H\/

Figure 3-4: Thomas Mill Run Watershed BEHI Ratingsand Bank Pin Locations
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3.1.1.4 |INFRASTRUCTURE TRACKDOWN SUMMARY

Thomas Mill Run is a small tributary to the Wissdain Creek that flows almost entirely
within Fairmount Park. This stream has only a fefwastructure elements which is a
direct result of the tributary’s location withingliPark. Despite the benefit of its location,
Thomas Mill Run exhibits some of the impairmentsoagated with urban streams given
its proximity to development in the form of resitiehneighborhoods that surround the
stream channel. The most predominant infrastracalements in the watershed were
stormwater outfalls. The number of headwater datférable 3-4) on this stream
indicates that it is heavily influenced by stormeratischarges in the upstream-most
segments of WSTMO2 (Figure 3-5).

WSout505 had an area of five square feet and ceavey dry weather flow. This
outfall was the headwaters for a tributary (unnartréztary A) to the main stem of
Thomas Mill Run. The tributary channel was obsériebe intermittently dry, as there
was only flow in the channel during wet weather r@8e These unfavorable flow
conditions can cause channel instability and degradtream habitat from frequent
erosion and sedimentation. The channel did howewevey the stormwater flows away
from Crefeld Avenue effectively.

Similarly, the main stem of Thomas Mill Run is inggad by stormwater runoff
discharged from outfalls (WSout506, WSout507 andowS08). There was a small
amount of steady dry weather flow observed at #adtvaters of the main stem. The
headwaters emanated from WSout508, a four foot eiemoutfall, which conveyed
drainage from Chestnut Hill Avenue. The size o$ thutfall indicates that during wet
weather events the discharge from this outfallthaspotential to be substantially larger.
The other two outfalls, WSout507 and WSout506, hadiry weather flow but were in
degraded condition. WSout506 was partially blockgda build-up of sediment and
debris. The three bridges on Thomas Mill Run (W&kti WSbri222 and WShbri223)
were small although they constricted flow withire tbhannel. The bridges were built
along the stream to connect the Fairmount Parlstparallel to the channel. WSout507
was the only piece of infrastructure identifiedb&sng in poor condition. The bank that
once supported the pipe eroded which exposed tpe fgading to the outfall,
subsequently, the pipe collapsed due to the lagkager support.

Table 3-4: Summary of Thomas Mill Run Infrastructure Points

. Bridge Outfall Confluence Infra Point Combined
Section ID Outfall Area
Count Count Count Count (ftg)
WSTMO02 3 4 1 7 22.33
Table 3-5: Summary Thomas Mill Run Infrastructure Linear Features
Section ID Segment Culvert Percent Channel Percent
Length (ft) Length (ft) Culverted Length (ft) | Channelized
WSTMO02 3648 0 0 0 0
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Figure 3-5: Thomas Mill Run Infrastructure Locations
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Figure 3-6: Thomas Mill Run Infrastructure in Poor Condition
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3.1.1.5 UNIFIED STREAM ASSESSMENTRESULTS FOR THE THOMAS MILL RUN
WATERSHED

In total, there were approximately 3,648 feet oéain channel within the Thomas Mill
Run watershed. There was one associated tributangmed tributary A, which began as
flow from WSout505 which drains the neighborhoodirdiged by Germantown Avenue
to the north and Crefeld Avenue to the south. Tleaté& for Watershed Protection’s
(CWP) Unified Stream Assessment Methodology (USA®¥ used to score and rate the
instream, riparian buffer and floodplain conditioofsthe stream corridor to allow for
comparison to other reaches and watersheds whbihdwer Wissahickon Basin.
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Figure 3-7: Results for Thomas Mill Run USAM Comporents

44 Philadelphia Water Department-Office of Watedshe



Wissahickon Creek Watershed Stream Assessment Repor
Lower Wissahickon Watershed

160
120
100 | Sub-Optimal
g
Q
?
= 80 4
<
=
40 -
20

WSTMO02 Small Trib Avg

Site

m USAM Composite Score

Figure 3-8: Thomas Mill Run USAM Results

3.1.1.5.1 WSTMO02

Reach WSTMO02 was characterized by a second ordier stean channel (approximately
2,653 feet) with headwaters beginning at WSouts@8ch is due west of Chestnut Hill
Road. The stream channel substrate distribution deasinated by gravel (2-64 mm)
which comprised 53% of the substrate however tivere boulder and cobble deposits as
well as isolated areas in the watershed that wededck controlled. With a low width to
depth ratio and relatively steep slope, the reaah elassified as an A4 channel.

Most of reach WSTMO2 is located entirely withinfr@ount Park. About 485 feet of the
main stem channel, upstream of outfall WSout506umtb the headwaters, was outside
of Fairmount Park. The watershed was completelgstad; however, the surrounding
land use was residential. As such, Thomas Mill Rereives large volumes of runoff
from its very small drainage area (0.07 mi?), whigmotable given the relatively small
bankfull channel in WSTM02 (10.4 ft?). The WSTMO2ach received a USAM
composite score of 116/160 (Figure 3-8).

3.1.1.6 SUMMARY OF UNIFIED STREAM ASSESSMENTRESULTS

The mean scores for both tBwerall Stream ConditiodSAM component as well as the
Overall USAM score were all classified as “suboptimal’ Iflea3-6). Conditions within
the Thomas Mill Run watershed’s buffers and floadlpd were considerably better than
conditions observed within the stream channelsha®Owerall Buffer and Floodplain
Conditionwas rated as “optimal”’. The watershed scoreshertioth USAM components
as well as the composite USAM score compared wgdlirst the respective Small
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considerably higher then the Small Tributary averag
Table 3-6: USAM Results for Thomas Mill Run Watersted

Overall Overall
Sub- USAM

Reach ID Stream Buffer/FP

watershed Condition | Condition Score
WSTMO02 Thomas Mill 53 63 116

Small
Tributary 44.8 50.6 95.4
Average
3.1.16.1 SUMMARY OF OVERALL STREAM CONDITION SCORES IN THE THOMAS

TheOverall Stream Conditioscore in the Thomas Mill Run watershed (53/80) vedesd

MiLL RUN WATERSHED

as “suboptimal” and was considerably higher thanSmall Tributary average (44.8/80).

Thomas Mill Run was observed to be among the bmstlldgributaries in the Lower
Wissahickon, as only Valley Green Run had a higbeerall Stream Conditiorscore

(66/80). The habitat features that contributed nioghe “suboptimal” rating were the
abundance of CWD, stable bed substrate and chamoephology conducive to

floodplain inundation. High rates of bank erosa@bserved on the unnamed tributary to
Thomas Mill Run contribute an excessive amountesfirsent to the main channel and
ultimately Wissahickon Creek; however, most of TlasnMill Run was observed to have
relatively stable banks.

Table 3-7: USAM Overall Stream Condition Scoring fo Thomas Mill Run Watershed

OVERALL STREAM CONDITION

Sub- Instream Vegetayve Bank Erosion Floodplain Overall

Reach ID . Protection . Stream
watershed Habitat - - Connection o

Left Right | Left |Right Condition
WSTMO02 | Thomas Mill 16 6 5 6 5 15 53

Small
Tributary 15.8 4.4 4.2 5.6 5.8 9 44.8
Average
3.1.1.6.1.1 [INSTREAM HABITAT

The Instream Habitaparameter in Thomas Mill Run was rated as “optiméih a score

of 16/20. The habitat template in the creek wagatttarized by stable bed substrate,

undercut banks and an abundance of coarse woodysdgbWD). The dominant

substrate particle class was gravel (53%) althahghmajority of these particles were
coarse (16-32 mm) or very coarse (32-64 mm) gradeth offers a much higher degree
of stability than small gravel particles. Cobbl&8% and boulder (1%) particles were
also present throughout riffle segments. The abocelaf CWD throughout the reach
was also an advantageous habitat feature as tHedshds jams they caused throughout
the reach serve as optimal habitat for macroinbestes and fish and are excellent at
retaining organic matter (e.g. leaf packs).
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3.1.1.6.1.2 VEGETATIVE PROTECTION

Scores for th&egetative Protectioparameter were rated as “marginal” for both ttie le
(6/10) and right (5/10) banks. The scores for bb#mks of the Thomas Mill Run
watershed were higher than the Small Tributary ayes of 4.4/10 and 4.2/10 for the left
and right banks respectively. The reduced scoras a#ributed to the observation of
bare patches of soil throughout the watershed rabsland ground cover vegetation were
sparsely distributed.

3.1.1.6.1.3 BANK EROSION

Bank erosion was observed to be most prevalertiénstnall tributary to Thomas Mill
Run on which the entire DSL bank had high rategrokion (Figure 3-4) - the main
channel however, was observed to have limited @noSihe scores for both the left and
the right banks were rated as “marginal” althougthtbhanks compared favorably to the
Small Tributary averages which were also ratednaarfjinal.” The erosion observed on
the unnamed tributary to Thomas Mill Run was sigatiit in that Thomas Mill Run was
ranked among the most-erosion prone tributarighen_ower Wissahickon. The erosion
rate (normalized to stream length) was the secagloekt in the Lower Wissahickon at
(79 Ib/ft) after Gorgas Run where an erosion r&f@d Ib/ft) was estimated.

3.1.1.6.1.4 FLOODPLAIN CONNECTION

The score for théloodplain Connectiorparameter (15/20) was rated as “suboptimal”
and was the second highest score observed amongntlad Lower Wissahickon
tributaries after Valley Green Run, which scored207 The high entrenchment ratio
(2.5) of the Thomas Mill Run main channel permitesiflows in excess of bankfull
discharge (estimated at 96.2 cfs) to enter thedfien, which is a characteristic absent
from many of the other small Lower Wissahickonutdries.

3.1.1.6.2 SUMMARY OF OVERALL BUFFER AND FLOODPLAIN CONDITION SCORES
IN THE THOMAS MILL RUN WATERSHED

TheOverall Buffer and Floodplaiscore (63/80) for the Thomas Mill Run watershed wa
rated as “optimal” and was considerably higher ttte Small Tributary average score
(50.6/80) which was rated as “suboptimal’. The vagel buffers and riparian areas
within the watershed were relatively undisturbed @s such were characterized by a
well structured canopy and understory hierarchye $teep valley walls precluded the
formation of floodplain habitat features such askiaaters, vernal pools and wetlands;
however the abundance of mature trees througheuv#tershed offered additional bank
stability and supplied adequate amounts of CWD (aadt wad” habitat) to the main
channel.
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Table 3-8: USAM Buffer and Floodplain Condition Scaing for Thomas Mill Run Watershed

OVERALL BUFFER AND FLOODPLAIN CONDITION

Vegetated . . . Overall
Reach ID Sub- Buffer Width Floodplz_:un Floodplam Floodplain Buffer/EP
watershed - Vegetation Habitat Encroachment o
Left Right Condition
WSTMO02 Thomas Mill 10 10 18 7 18 63
Small
Tributary 9 8.8 16.2 5.6 11 50.6
Average

3.1.1.6.2.1 VEGETATED BUFFER WIDTH

The vegetated buffers throughout Thomas Mill Rumenextensive and relatively un-
interrupted on both sides of the corridor. The ssofor both banks were rated as
“optimal” and were higher then the Small Tributamyerages for both the left (9/10) and
right (8.8/10) banks which were rated as “subopitirfeable 3-8).

3.1.1.6.2.2 FLOODPLAIN VEGETATION

The score for théFloodplain Vegetatiorparameter (18/20) was the highest recorded
amongst the small tributaries and was the secogigebt score observed throughout the
Lower Wissahickon (following WSMO02 and WSBMO02 whidoth had scores of
19/20). The dominant floodplain vegetation type wesgure forest, although there was a
well established understory throughout the watetsharge, mature trees often abutted
the stream which provided increased bank stalality a source of CWD.

3.1.1.6.2.3 FLOODPLAIN HABITAT

Floodplain habitat was limited throughout the reagkn though the main channel had a
relatively high entrenchment ratio. The dominaobéiplain habitat features were fallen
logs and snags. The steep valley walls of the whé&st and the lack of floodplain

“benches” precluded the formation of many valuabkbitat features that require

periodically saturated conditions. The score fais tparameter (7/20) was rated as
“marginal”, which was considerably higher than 8mall Tributary average of 5.6/20.

3.1.1.6.2.4 FLOODPLAIN ENCROACHMENT

There were very few instances of floodplain eachonent observed throughout the
watershed, most of which were attributed to infrature. The score of 18/20 was rated
as “optimal” and was the highest score recordealiginout the Lower Wissahickon.
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3.1.2 MAIN STEM TRIBUTARY | (REX AVENUE RUN) WATERSHED

MONTGOMERY

A\
WA\

Streams
- Delaware River

[__| Philadelphia County
|:| Wissahickon Watershed

|:| Rex Avenue Tributary
Subwatershed

=
DELAWARE &

PHILADELPHIA

16,000 Feet

WSMSI — Tributary 1, also know
as Rex Avenue, is a tributary to

the main stem of the
Wissahickon Creek. The
tributary originates from a

privately owned outfall located
in a residential neighborhood.
WSMSI — Tributary 1 is a first-
order tributary that travels for
approximately 1,900 feet before
entering the Wissahickon Creek.
The dominant substrate varies
from medium gravel to medium
cobble at different sections along
the tributary. Both the valley
floor and channel have been
substantially impacted by past
and current land use.

The entire WSMSI — Tributary 1

watershed is 137 acres. Major
land use types within the
watershed include: wooded

(52%), residential — single family
detached (36%), and recreation

(3%). Approximately 375 feet of the northern pamtiof the tributary are located on
private property. The rest of the tributary isreunded by Fairmount Park on both sides.
The Park buffer ranges from about 30 feet to aBg@0 feet.
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Figure 3-9: Tributary | - Rex Avenue Watershed LandUse
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3.1.2.1 GEOLOGY

The majority of the Rex Avenue watershed is undety the Wissahickon Formation.
The Wissahickon Formation consists of mica sclgsgiss and quartzite. The exposed
schist near the surface is highly weathered. ThesaWlickon Formation is also
comprised of metamorphosed sedimentary rocks.

The northern portion of the Rex Avenue watershediriderlain by the Bryn Mawr
Formation. The Bryn Mawr Formation consists of wwhiyellow and brown gravel and
sand. The Bryn Mawr Formation is considered a lyegpathered formation.

3.1.2.2 SOILS

According to the National Resource and Conservaervice Soil Survey, the soils for
the entire Rex Avenue watershed are classified/dsologic group B. These soils have a
moderate rate of infiltration when the soils arg \®50-1.00 in/hr). Water movement
through these soils is considered moderately rapid.

Table 3-9: Distribution of NRCS Soil Types in Tribuary | - Rex Avenue Watershed

Percent

Group Area (ft?) of Total
Area
B 5,967,720 100%
Total Area | 5,967,720 100%
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BANK EROSION
There were three bank pin locations along WSMSiribulary 1 (Figure 3-12).

Lower Wissahickon Watershed

The

calculated erosion rates are included in Table .3-The spatial distribution of BEHI
assessment results were represented graphicalluré~B-12) for each of the segments

assessed on WSMSI — Tributary |. Each bank withiespective segment was assessed
and rated separately; however, channelized anctat segments were not assessed as
they confer a high degree of protection from bamsien.

Table 3-10: Rex Avenue Bank Pin Locations

Most Erosion
Baseline Recent Erosion Rate Eroding (-) or

BEHI NBS Reading Reading Rate (ft) (ft/yr) Aggrading (+)
Rex Avenue
Tributary
TO202 | Moderate | Low 8/24/2006 8/10/2009 -0.48 -0.16 E
TO203 | Low Low 8/24/2006 8/10/2009 -0.19 -0.064 E
TO9 High Low 8/24/2006 8/10/2009 -0.088 -0.030 E

Total erosion rates were also calculated for thteeetength of each tributary within the
lower Wissahickon (Table 3-11). To assess the abized erosion potential of each
tributary, the erosion rate per acre of drainaga qer year and the erosion rate per foot
of stream length per year were calculated.  Hiimwved direct comparison between
each of the tributaries with respect to both wétedssize and the length of the tributary.
WSMSI - Tributary 1 was ranked first out of the twee tributaries within the lower
Wissahickon for erosion rate per foot of streangien The rankings were based on a
scale of one being the highest erosion rate anlyéwreing the lowest erosion rate.
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Table 3-11: Erosion Rates for Lower Wissahickon Thutaries

2009
Drainage | Stream

Tributary Area Length Erosion | Erosion

(Acres) (feet) Erosion Rate Rate Per

Rate (Ib/yr) Per Foot of

Acre Stream
Bell's Mill 323 6,722 420,000 1,307 63
Cathedral Run 160 2,790 150,000 913 52
Cresheim Creek 1,218 16,431 840,000 690 51
Gorgas Run 499 2,170 170,000 345 79
Hartwell Run 217 3,530 200,000 918 56
Hillcrest 144 5,272 90,000 597 16
Kitchen's Lane 234 7,753 200,000 850 26
MO?;ZZE”e 1,056 | 6,926 | 160,000 | 156 24
Rex Ave 137 1,903 150,000 1,131 81
Thomas Mill Run 104 4,008 320,000 3,058 79
Valley Green Run 128 2,874 140,000 1,086 48
Wise's Mill Run 446 7,056 490,000 1,090 69
Total/ Average 4,666 67,435 | 3,300,000 | 1,012 54
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Figure 3-12: Tributary | - Rex Avenue Watershed BEH Ratings and Bank Pin Locations
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3.1.2.4 INFRASTRUCTURE TRACKDOWN SUMMARY

Wissahickon Tributary | is located within Fairmoupark adjacent to Rex Avenue and
north of Gravers Lane. The most prominent piecenfyBstructure on this stream is
WSout509 (W-085-02), which is the largest outfdlB(foot diameter) on the tributary. It
conveys stormwater drainage from Germantown Avemgethe nearby streets through a
54-inch diameter pipe directly to Tributary I. Shoutfall was observed to have a dry
weather baseflow, which was a major contributingtda to the impairment of this
tributary.

The high flows from WSout509 and to lesser extarntalls WSout725 and WSout510
have impacted many aspects of the stream’s phyasnchbiological health. The eroding
banks and “flashy” flow regime have spawned emeargeaepair and bank restoration
projects to improve the condition of the streamSdNal115 was most likely a temporary
structure constructed to provide immediate protectd the eroding bank in the vicinity
of the channel; to prevent Rex Avenue from collagsnto the stream, and possibly to
keep the stream from exposing the water main sandrsanitary interceptor that run
parallel to Rex Avenue. Just downstream of thiancielized portion, the 15-inch
Wissahickon High Level Interceptor crosses undémehe stream. There were no
infrastructure elements found to be in poor conditi WSchall5 was in fairly poor
condition; however, it appeared to be a temporanctire.

Table 3-12: Summary of Main stem Tributary | Infrastructure Points

Section | Bridge | Outfall | Channel Infra | Combined
ID Count | Count Count Point Outfall
Count | Area (ft?
WSMSI02 2 3 1 5 17.48

Table 3-13: Summary Main stem Tributary | Infrastru cture Linear Features

Section | Segment Culvert Percent Channel Percent
ID Length Length Culverted Length Channelized
(ft) (ft) (o)
WSMSI02 1865 0 0 45 0.8
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Figure 3-13: Tributary | Infrastructure
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3.1.2.5 UNIFIED STREAM ASSESSMENTRESULTS FOR THE MAIN STEM TRIBUTARY |
WATERSHED
The Main Stem Tributary | watershed had a singlandel (approximately 1,865 feet)
with no tributaries. Main Stem Tributary | was thely tributary of the Wissahickon
Creek direct drainage that was entirely within thewer Wissahickon Basin. The
majority of the channel was located within FairmbBark although the channel migrated
outside of Park boundaries in several locationse Tenter for Watershed Protection’s
(CWP) Unified Stream Assessment Methodology (USA®¥ used to score and rate the
instream, riparian buffer and floodplain conditioofsthe stream corridor to allow for
comparison to other reaches and watersheds whbihdwer Wissahickon Basin.

80

Marginal

USAM Score

WSMSI02 Small Trib Avg
Site
m Owerall Stream Condition @ Buffer/FP Total

Figure 3-14: Results for Main Stem Tributary | — Rex Avenue USAM Components
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Figure 3-15: Tributary | - Rex Avenue USAM Results

3.1.25.1 WSMSI02

The headwaters of reach WSMSI02 began as flow feomprivately owned outfall,
WSout725, which was located within Fairmount P&itke channel was relatively small
with a bankfull cross-sectional area of only 11t4 The substrate distribution was
dominated by gravel (61%) although cobble and @&ditmamount of boulders were also
observed. The channel was characterized by a ntederdth to depth ratio (13.8) and
moderate degree of entrenchment (ER=1.4). As saalch WSMSI02 was classified as a
B4 type channel. The USAM composite score for #eseh was 96/180 (Figure 3-15).

3.1.2.6 SUMMARY OF UNIFIED STREAM ASSESSMENTRESULTS

The mean scores for both th@verall Buffer and Floodplain ConditiolJSAM
component as well as the overall USAM score wdrelassified as “suboptimal” (Table
3-14). Conditions within the Tributary | watershedbuffers and floodplains were
considerably greater than conditions observed witihe stream channels. The watershed
score for theOverall Stream Conditiocomponent did not compare well against the
respective Small Tributary averages, thoughQlerall Buffer and Floodplaiscore was
considerably higher than the Small Tributary averag
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Table 3-14: USAM Results for Tributary | - Rex Averue Watershed

Overall Overall

Reach ID Wat?e Lrjsbr;e q Stream | Buffer/FP gf{f}'\eﬂ

Condition | Condition
wsmMsloz | Main Stem 40 56 9%

Tributary |
Small
Tributary 44.8 50.6 95.4
Average
3.1.2.6.1 SUMMARY OF OVERALL STREAM CONDITION SCORES IN THE MAIN

STEM TRIBUTARY | WATERSHED

In general, théverall Stream Conditioscore for WSMSI02 was not very high (40/80)
and was rated as “marginal.” The score at WSMSWA2 observed to be the median
condition among the small Lower Wissahickon tribigi Valley Green Run and
Thomas Mill Run were considerably better than Rererue Run and the other two
tributaries, Cathedral Run and Gorgas Run, weresiderably worse. The individual
scores for each of th@verall Stream Conditioparameters were low to moderate for all
parameters except for tHastream Habitatparameter, which had the highest score
among the small Lower Wissahickon tributaries.

Table 3-15: Overall Stream Condition USAM Resultsdr Tributary | - Rex Avenue Watershed

OVERALL STREAM CONDITION

Sub- Instream Vegetative Bank Floodplain Overall
Reach ID . Protection Erosion pla Stream
watershed Habitat - - Connection e
Left | Right | Left | Right Condition
WSMSI02 Main Stem 19 3 3 5 6 4 40
Tributary |
Small
Tributary 15.8 4.4 4.2 5.6 5.8 9 44.8
Average
3.1.2.6.1.1 [INSTREAM HABITAT

Instream Habitatvas rated as “optimal” in reach WSMSI02 with arecof 19/20, which
was considerably higher than the Small Tributargrage score of 15.8/20 which was
rated as “suboptimal.” The dominant substrate claas gravel as medium to coarse
gravel (8-64 mm) comprised 52% of the bed substiltere was also an abundance of
cobble (64-256 mm) substrate of various size cklad3eulders were present throughout
the reach, however, a large proportion of the bengigoresent throughout the reach were
positioned along the margins of the stream. Thebdoation of stable substrate and
CWD positioned WSMSIO02 as the highest scoring siniallitary for this parameter.

3.1.2.6.1.2 VEGETATIVE PROTECTION

Scores for the left and right banks of reach WSNSi@re very low and ranked among
the worst scores recorded among the small LowesaMiskon tributaries. Both the left
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and right banks of the reach had scores of 3/10nard rated as “poor.” In comparison,
the Small Tributary averages for the left (4.4/46y right (4.2/10) banks were rated as
“marginal.”

3.1.2.6.1.3 BANK EROSION

There was a moderate amount of bank erosion olbenv&/SMSI02, mostly in the
upper half of the reach. The most severe erosionroed at the top of the reach and was
attributed to the impacts of WSout725 which funeéid as the headwaters of the reach.
Scores for both the left (5/10) and the right (§/tt@nks of WSMSI02 were considerably
lower than the Small Tributary average scores 6f19. and 5.8/10 for the left and right
banks respectively.

3.1.2.6.1.4 FLOODPLAIN CONNECTION

The Floodplain Connectiorparameter is a measure of the degree channel ehinemt
observed throughout a reach. WSMSI02 had a sco®26f and was rated as “poor”
compared to the Small Tributary average which veasd as “marginal” with a score of
9/20. The only small tributary with a similar degref floodplain disconnection was
WSGOO02 which had a score of 2/20.

3.1.2.6.2 SUMMARY OF OVERALL BUFFER AND FLOODPLAIN CONDITION SCORES

IN THE MAIN STEM TRIBUTARY | WATERSHED

The conditions within the floodplains and vegetadieéfer zones of Main Stem Tributary

| were among the best observed among the small LadMissahickon tributaries. The
WSMSIO02 score was higher than the Small Tributamgrage for each parameter except
for the Floodplain Habitat parameter; however, low scores were recorded H t
parameter throughout the Lower Wissahickon. Owerall Buffer and Floodplairscore
for WSMSI02 (56/80) was rated as “suboptimal’ anckagly exceeded the Small
Tributary average score (50.6/80). The only watedsio have a higher score was
Thomas Mill Run (63/80) which was rated as “optimal

Table 3-16: USAM Buffer and Floodplain Condition Soring for Tributary | - Rex Avenue
Watershed

OVERALL BUFFER AND FLOODPLAIN CONDITION

Vegetated Overall
Reach ID Sub- Buffer Floodplain | Floodplain Floodplain Buffer/EP
watershed Width Vegetation Habitat Encroachment "
- Condition
Left | Right
wswmsio2 | Manstem {5 14, 17 5 14 56
Tributary |
Small
Tributary 9 8.8 16.2 5.6 11 50.6
Average

3.1.2.6.2.1 VEGETATED BUFFER WIDTH

Scores for the right and left vegetated buffer zowere rated as “optimal” as both had a
score of 10/10. Main Stem Tributary | was one ofyahree small tributaries to have
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optimal ratings for both the left and right sidetloé corridor. Scores recorded for the left
and right vegetated buffers of reach WSMSI02 wéieva the respective Small Tributary
averages of 9/10 and 8.8/10 for the left and roaghtidors respectively.

3.1.2.6.2.2 FLOODPLAIN VEGETATION

The floodplain vegetation within the Main Stem Triéary | watershed was mature forest,
although shrubs and understory trees were alscemrregspecially near the stream
channel where there is increased light availabilllge score for this parameter (17/20)
was rated as “optimal” and was slightly higher thiaa Small Tributary average (16.2/20)
which was also rated as “optimal.” Aside from RexeAue, there has been limited
development and associated tree clearing withinstream corridor allowing for the
establishment of a relatively dense distributiofaofie, mixed hardwood species.

3.1.2.6.2.3 FLOODPLAIN HABITAT

Floodplain habitat other than fallen trees and snaas limited in reach WSMSIO02. The
score for this parameter was only 5/20 and wasdrage “poor.” The Small Tributary

average (5.6/20) was only slightly higher and wated towards the lower end of the
marginal range. The deeply entrenched channelaahr&VSMSIO2 rarely accessed the
floodplain which precludes the formation and mamatece of many types of floodplain
and wetland habitat.

3.1.2.6.2.4 FLOODPLAIN ENCROACHMENT

The score for th&loodplain Encroachmerpiarameter (14/20) was rated as “suboptimal”
due to the close proximity of Rex Avenue to mosthaf DSR side of the stream channel.
Along the DSL side of the corridor, the floodplaims extensive with no development

within 500 feet of the channel. The score for re®¢BMSIO2 was considerably higher

than the Small Tributary average (11/20) which vedsd as “marginal.”
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3.1.3 CATHEDRAL RUN WATERSHED AND REACH CHARACTERISTICS
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Cathedral Run is a small first-order
tributary to Wissahickon Creek.
The stream originates from springs
downstream of Courtesy Stables
near the intersection of Cathedral
and Glen Campbell roads.
Cathedral Run then travels
approximately 2,500 feet through a
wooded section of Fairmount Park
before  entering  Wissahickon
Creek. The stream is relatively
steep with an average gradient of
8.5%; however, the downstream
half of the tributary is steeper than
the upstream reach.

The watershed is highly developed
with 31% impervious cover and
361 homes. The natural drainage
area is 116 acres; however two
outfalls collect stormwater from an
additional 40 acres. Baseflow is
low and was measured to be 0.06
cfs during August 2005. One
outfall (WSout760) located at the

headwaters of the tributary drains approximatelya®des of residential and commercial
property. A second 36-inch outfall (WSout511),dtsd at the intersection of Cathedral
and Glenroy roads, drains approximately 38 acresaxsitly residential property.
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Figure 3-16: Cathedral Run Watershed Land Use
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3.1.3.1 GEOLOGY

The Cathedral Run watershed is completely undebigirthe Wissahickon Formation.
The Wissahickon Formation consists of mica sclgsgiss and quartzite. The exposed
schist near the surface is highly weathered. ThesaWlickon Formation is also
comprised of metamorphosed sedimentary rocks.

3.1.3.2 SolILs

According to the National Resource and Conservafiervice Soil Survey, all soils for
the Cathedral Run watershed are classified as logicogroup B. These soils have a
moderate rate of infiltration when the soils ard.wé/ater movement through these soils
is considered moderately rapid.

Table 3-17: Distribution of NRCS Soil Types in Catledral Run Watershed

Percent

Group Area (ft?) of Total
Area
B 5,052,960 100%
Total Area 5,052,960 100%
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Figure 3-17: Geology of Cathedral Run Watershed
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Figure 3-18: Distribution of NRCS Soil Types in Cahedral Run Watershed
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BANK EROSION
There were 10 bank pin locations along Cathedral Htugure 3-19). The calculated

The spatial

distribution of BEHI assessment results were represl graphically (Figure 3-19) for

each of the segments assessed on Cathedral RunbB&ak within a respective segment
was assessed and rated separately; however, cizaédnahd culverted segments were
not assessed as they confer a high degree of postéom bank erosion.

Table 3-18: Cathedral Run Bank Pin Locations

Most
Baseline Recent Erosion | Erosion Eroding (-) or
BEHI NBS Reading Reading Rate (ft) | Rate (ft/yr) | Aggrading (+)
Cathedral Run
CR12 Moderate | Very High 8/21/2006 8/13/2009 -0.20 -0.068 E
CR13 High Low 10/31/2005 8/13/2009 -0.44 -0.12 E
CR1370 | Moderate | Low 5/11/2006 8/22/2007 0.30 0.23 A
CR14 Moderate | Low 10/31/2005 8/11/2008 0.076 0.027 A
CR16 Moderate | High 10/31/2005 8/13/2009 -1.63 -0.43 E
CR18 Moderate | Very Low 10/31/2005 8/13/2009 -0.088 -0.023 E
CR3 High Low 10/31/2005 8/13/2009 0.22 0.058 A
CR510 | Moderate | Low 5/21/2006 8/11/2008 0.077 0.035 A
CR7 High High 8/16/2007 8/11/2008 0.26 0.27 A
CR250 | Moderate | Very Low 5/11/2006 8/11/2008 0.069 0.031 A

Total erosion rates were also calculated for thteestength of each tributary within the
lower Wissahickon (Table 3-19). To assess the abred erosion potential of each
tributary, the erosion rate per acre of drainaga quer year and the erosion rate per foot
of stream length per year were calculated.  Hiimwved direct comparison between
each of the tributaries with respect to both wétedssize and the length of the tributary.
Cathedral Run was ranked seventh out of the twélNmitaries within the lower
Wissahickon for erosion rate per foot of streangien The rankings were based on a
scale of one being the highest erosion rate anlyéwreing the lowest erosion rate.
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Table 3-19: Erosion Rates for Lower Wissahickon Thutaries

2009
Drainage | Stream

Tributary Area Length Erosion | Erosion

(Acres) (feet) Erosion Rate Rate Per

Rate (Ib/yr) Per Foot of

Acre Stream
Bell's Mill 323 6,722 420,000 1,307 63
Cathedral Run 160 2,790 150,000 913 52
Cresheim Creek 1,218 16,431 840,000 690 51
Gorgas Run 499 2,170 170,000 345 79
Hartwell Run 217 3,530 200,000 918 56
Hillcrest 144 5,272 90,000 597 16
Kitchen's Lane 234 7,753 200,000 850 26
Monoshone 1,056 | 6,926 | 160,000 | 156 24

Creek

Rex Ave 137 1,903 150,000 1,131 81
Thomas Mill Run 104 4,008 320,000 3,058 79
Valley Green Run 128 2,874 140,000 1,086 48
Wise's Mill Run 446 7,056 490,000 1,090 69
Total/ Average 4,666 67,435 | 3,300,000 | 1,012 54
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Cathedral Run BEHI Map
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Figure 3-19: Cathedral Run Watershed BEHI Ratings ad Bank Pin Locations
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3.1.3.4 INFRASTRUCTURE TRACKDOWN SUMMARY

The Cathedral Run stream channel was located Bntiighin Fairmount Park. The
tributary runs adjacent to Cathedral Road and els sas impacted by stormwater runoff
from the adjacent neighborhood. There were fieagtructure points (Table 3-20) on
the Cathedral Run tributary which included two euwts (WScul93 and WScul95) and
three outfalls (WSout511, WSout726 and WSout760nil& to some of the other
tributaries along the Wissahickon corridor, Catlaé&un had culverts directly upstream
of the confluence with the main stem of Wissahicklyeek due to Forbidden Drive and
the Park trail system.

The two culverts account for only 2% of the ensiteeam length; however, they have the
potential to dramatically alter the conveyance atev and sediment from the tributary to
the main stem. Similar to the other tributarieati@dral Run has also been impacted
dramatically by stormwater runoff, which is convdyly the two outfalls discharging
runoff from Cathedral Road as well as the residémeighborhood stretching out past
Wissahickon Avenue. WSout760 (W-076-01) dischargesmwater from a 48-inch
diameter pipe and WSout511 (W-076-02) discharges fa 36-inch diameter pipe. The
flow from these two outfalls was likely a contrimg factor to the impaired state of the
stream. Streambank erosion, poor water quality,afflashy” hydraulic regime can all
be attributed to the extreme flows caused by weathex conditions. None of the
infrastructure on Cathedral Run was found to b@aor condition. The infrastructure
may be influenced significantly in the future b tGathedral Run Stormwater Treatment
Facility that will create a headwater wetland coexplto absorb the energy of stormwater
flows and retain some of the stormwater volume.

Table 3-20: Summary of Cathedral Run Infrastructure Points

culvert | outfall Infra Combined

Section ID count | count Point Outfall
Count | Area (ft?
WSCAO02 2 3 5 26.71

Table 3-21: Summary of Cathedral Run Infrastructure Linear Features

Segment | Culvert Percent Channel Percent
Section ID Length Length Culverted Length Channelized
(ft) (ft) (ft)
WSCAO02 3123 50 1.60 0 0
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Figure 3-20: Cathedral Run Infrastructure Locations
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3.1.35 UNIFIED STREAM ASSESSMENTRESULTS FOR THE CATHEDRAL RUN
WATERSHED

The Cathedral Run watershed had a single firstrocdannel that was located almost
entirely within Fairmount Park. There was a shegment of the channel upstream of
WSout511 located outside of the Park, althougHahe cover in this segment was forest.
The upstream half of the channel was abutted bidersal land-use however the

downstream half of the channel was abutted by @enewe forested corridor on both
sides of the channel. The Center for WatershedeBiionh’'s (CWP) Unified Stream

Assessment Methodology (USAM) was used to score ratel the instream, riparian

buffer and floodplain conditions of the stream w@wor to allow for comparison to other

reaches and watersheds within the Lower Wissahi8asin.
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Figure 3-21: Results for Cathedral Run USAM Componsts
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Figure 3-22: Cathedral Run USAM Results

3.1.3.5.1 WSCAO2

The headwaters of reach WSCAO02, located about étonfarth of Cathedral Road, began
as a zero order stream at the base of a steep fhvedleeceives runoff from Courtesy
Stables as well as WSout726. The WSCAO02 channelrather small with a bankfull
cross sectional area of 6.9 ft?, although the @gaenarea for the reach (0.19 mi?) was
relatively small as well. WSCAO02 was dominated bpawgl (55%) with cobble and
boulders observed in much smaller proportions. latireely high width to depth ratio
was observed for WSCAO2 as well as a moderateleeched channel (ER=1.7). The
reach was classified as a B4 type channel. The USaivposite score for the reach was
79/160 (Figure 3-22).

3.1.3.6 SUMMARY OF UNIFIED STREAM ASSESSMENTRESULTS

The mean watershed scores for both the individdaAM components as well as the
overall USAM score ranged from marginal to sub-ogli (Table 3-22). Observed
conditions for the Cathedral RuBuffer and Floodplain Conditiorparameters were
slightly better than the observ&@erall Stream Conditioparameters. For th®verall
Stream Conditiotomponent, Cathedral Run scores were lower tharsthall Tributary
average for all four parameters. Similarly, the $rebutary average was higher than
Cathedral Run scores for all ti@verall Buffer and Floodplain Conditioparameters
except for theVegetated Buffer Widtlparameter, in which the left bank on reach
WSCAO02 had a higher score than the Small Tribu@rgrage and thé&loodplain
Encroachmenparametelin which the WSAO02 score and the Small Tributaryefage
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were equal. As such, the USAM composite score fath€@lral Run (79/160) was
considerably lower then the mean Small TributaryAWSscore of 95.4/160 which was
classified as “suboptimal.”

Table 3-22: USAM Results for Cathedral Run Watershe

Overall Overall

Reach ID wat?alrfl;ed Stream Buffer/FP g?ﬁr’g

Condition | Condition
WSCAO02 Cathedral 34 45 79

Small
Tributary 44.8 50.6 95.4
Average
3.1.3.6.1 SUMMARY OF OVERALL STREAM CONDITION SCORES IN THE

CATHEDRAL RUN WATERSHED

The Overall Stream Conditioscores for Cathedral Run were lower than the nseares

of the other “Small Tributaries” in the Lower Wissekon for each parameter within this
component of the USAM assessment (Table 3-23).eScoeinged from poor to sub-
optimal in the watershed, and no parameter wasd egeptimal. The largest discrepancy
between the WSCAO2 reach and the Small Tributamrame was observed for the
Vegetative Protectioparameter. Both banks of reach WSCAO02 were ragqzbar (2/10)
and were among the worst stream banks assessdx ihotver Wissahickon behind
WSBMO02 (both banks scored 1/10) and WSWMO06 (bothkbascored 2/10). The
parameter that was rated the highest in the reah thelnstream Habitatparameter
(13/20), which was a result of the relatively séaBlubstrate in the reach which was
comprised of 38% cobble (64-256mm).

Table 3-23: USAM Overall Stream Condition Scoring 6r Cathedral Run Watershed

OVERALL STREAM CONDITION

Sub- Instream Vegetative Bank Floodplain Overall
Reach ID i Protection Erosion pie Stream
watershed Habitat Connection .
. - Condition
Left | Right |Left [Right
WSCAO02 Cathedral 13 2 2 5 5 7 34
Small
Tributary 15.8 4.4 4.2 5.6 5.8 9 44.8
Average
3.1.3.6.1.1 INSTREAM HABITAT

The Instream Habitaparameter was rated as “suboptimal” for WSCAO2itéd scores

in this reach were heavily influenced by the higlogortion of stable substrate (i.e.
cobble and boulders) observed within the reach elk ag the presence of cover in the
form of coarse woody debris (CWD) and undercut Ba@obble and boulder substrate
comprised 40% of the substrate observed in thehreabereas the majority of the
substrate was gravel of various size classes (56%@tser gravels (16-64 mm) may offer
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habitat value although the stability of these pbes is questionable during high flows.
Moderate amounts of CWD were observed in the cHaaltteough the narrow, deeply
incised channel prevented many large fallen snags GQWD from being inundated.
WSCAO02 had a lower score (Table 3-23) than the Bidbutary average (15.8/20)
which was classified as “optimal.”

3.1.3.6.1.2 VEGETATIVE PROTECTION

Reach WSCAO2 had very low scores for both thedatft right bank for this parameter.
Both banks had scores of (2/10) which classifiednthas poor. Under the USAM
framework, poor vegetative protection is charazezti by patchy distributions of
vegetation, streambanks with less than 50% of gweilace area covered with vegetation
as well as the predominance of bare soil. The Sm@llutary averages for the left
(4.4/10) and right (4.2/10) banks were both highan the WSCAO02 scores, however the
marginal rating of the Small Tributary average niyan indication of a larger issue.
Smaller channels have less buffering capacity agdlashy storm flows compared to
larger systems which can more easily attenuate Vofinme, flashy flows. Many of the
smaller tributaries in the Wissahickon may thuspbedisposed to less than favorable
conditions for the establishment of near-bank \eg®i. Both the high rates of erosion
observed among the small tributaries and frequistiitbance are the most likely factors
contributing to the lack of adequate vegetativetqmtoon in the small Lower
Wissahickon tributaries.

3.1.3.6.1.3 BANK EROSION

Bank erosion was moderate on reach WSCAO02, witboaesof 5/10 for both the right
and left banks. The Small Tributary average waghdly higher at 5.6/10 and 5.8/10
respectively, although WSCAO02 and the Small Tribptaverage were both rated as
“marginal.” The marginal rating for WSCAO02 was #ttited to the large proportion of
the middle and lower segments of the reach that tigd BEHI designations. The
occurrences of high BEHI scores in the middle aweelr reaches can be attributed to the
stormwater outfall at the intersection of Cathed®alad and Glenroy Avenue and the
culvert beneath Forbidden Drive respectively. Mafghe upper portion of the reach had
a medium BEHI score on the DSL bank and a low BEElre on the DSR bank;
however, there were sections of the upper readhhth high BEHI scores as a result of
localized scour.

3.1.3.6.1.4 FLOODPLAIN CONNECTION

The Floodplain Connectiorparameter evaluates a stream channel’'s entren¢hatén
(ER), which is a geomorphic property that govers frequency and occurrence of
floodplain inundation during bankfull events. Témtrenchment ratio calculated at cross
section WSCAO2 was (1.7), which was rated as malguith a USAM score of 7/20.
The Small Tributary average entrenchment ratio W& which was also rated as
marginal (9/20). The entrenchment ratio at crosdiee WSCAO02 was indicative of a
deeply entrenched channel (a result of “downcutlisgch that flows in excess of the
estimated bankfull discharge (22.6 cfs) are futyptained within the channel and do not
inundate the floodplain.
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3.1.3.6.2 SUMMARY OF OVERALL BUFFER AND FLOODPLAIN CONDITION SCORES
IN THE CATHEDRAL RUN WATERSHED

The Overall Buffer/Floodplain Conditiorscore (Table 3-24) for Cathedral Run (45/80)
was considerably lower than the Small Tributaryrage (50.6/80); however WSCAOQ2
was still rated as “sub-optimal.” Scores for theimas parameters ranged from “poor” to
“optimal” on reach WSCAO2. The Small Tributary sage scores were higher than
Cathedral Run’s scores for every parameter exaapthie left bankvegetated Buffer
Width The close proximity of Cathedral Road to reachGAB82 had a direct, adverse
impact on both theVegetated Buffer Widtl{right bank only) and thd-loodplain
Encroachmenparameters.

Table 3-24: USAM Buffer and Floodplain Condition Soring for Cathedral Run Watershed

OVERALL BUFFER AND FLOODPLAIN CONDITION

Reach ID Sub- B\erfgf:/?/tiz(tjh Floodplain Floodplain Floodplain Buffer/FP
watershed Vegetation Habitat Encroachment Condition
Left | Right
WSCAO02 Cathedral 10 5 14 5 11 45
Small
Tributary 9 8.8 16.2 5.6 11 50.6
Average

3.1.3.6.2.1 VEGETATED BUFFER WIDTH

The riparian corridor of Cathedral Run was heawijuenced by Cathedral Road on the
downstream right side of the valley in the uppdf 6BCathedral Run. The scores for the
left (10/10) and right (5/10) bank of the corrideere rated as “optimal” and “marginal”
respectively (Table 3-24). The left bank comparadofably to the Small Tributary
average (9/10) however the condition of the rigamk of WSCAO2 was considerably
worse than the Small Tributary average for thetrigink (8.8/10). Comparisons to Small
Tributary averages for this parameter may haveatiadfbias in that some of the riparian
corridors on the smaller tributary reaches aretéthby residential development on one
side and the location of developed lands with relspe each stream valley varies
between watersheds.

3.1.3.6.2.2 FLOODPLAIN VEGETATION

The Floodplain Vegetatiorparameter assesses the predominant vegetatiomlbgeeved
within each reach (e.g. shrub, mature forest or ewbwurf) with higher scores for
floodplains dominated by mature forests. WSCAO2 vedsd as “suboptimal” due to the
predominance of secondary forest vegetation andingap(Table 3-24). The Small
Tributary average was rated as optimal, with aescbr16.2/20.

3.1.3.6.2.3 FLOODPLAIN HABITAT

The Floodplain Habitatparameter was rated as “poor” in reach WSCAOQ2,tdube fact
that the channel’'s geomorphic properties (low ewinenent ratio) do not permit flood
flows to inundate the floodplain except under exieeflow conditions. Similarly, the
Small Tributary average was rather low (5.6/10) avab rated as “marginal” (Table
3-24).
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3.1.3.6.2.4 FLOODPLAIN ENCROACHMENT

TheFloodplain Encroachmergarameter evaluates the degree of anthropogetuemnte
on the function of floodplains throughout a readine floodplain function in reach
WSCAO02 was slightly impinged upon by developmerthia form of Cathedral Road and
associated infrastructure on the upper half ofrédash (Figure 3-19). The score of 11/20
for WSCAO2 was rated as “marginal” (Table 3-24)eTémall Tributary average was
also 11/20 and rated as “marginal.”

3.1.4 VALLEY GREEN RUN WATERSHED AND REACH CHARACTERISTICS

MONTGOMERY
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—— Streams

- Delaware River

[__] Philadelphia County
I:I Vissahickon Watershed
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Valley Green Run is a tributary
to the main stem of the
Wissahickon Creek.  Valley
Green Run originates from a
privately-owned stormwater
outfall located within a wooded
area. Valley Green Run is a
first-order tributary for

approximately one half mile
before  entering into the
Wissahickon Creek. The
dominant substrate varies from
medium gravel to medium
cobble material. Both the valley
floor and channel have been
substantially impacted by past
and current land use.

The entire Valley Green Run
watershed is 128 acres. Major
land use types within the
watershed include: wooded
(59%), residential — single
family detached (33%), and
recreation (4%). The lower

two-thirds of the tributary are surrounded by Faiumt Park on both sides. The Park

buffer ranges from about 20 feet to about 2,00Q fee

The Philadelphia Water Department (PWD) owns aneratps one stormwater outfall
that releases into Valley Green Run. The entireekgaed is drained by a separate storm
sewer system that is directly connected to all imipes surfaces. There are an additional
three outfalls owned by an entity other than PW&l telease into Valley Green Run.
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Figure 3-23: Valley Green Run Watershed Land Use
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3.1.4.1 GEOLOGY

The entire Valley Green Run watershed is undetbigithe Wissahickon Formation. The
Wissahickon Formation consists of mica schist, ggand quartzite. The exposed schist
near the surface is highly weathered. The Wis&ahid-ormation is also comprised of
metamorphosed sedimentary rocks.

3.1.4.2 SoILs

According to the National Resource and Conservafiervice Soil Survey, all soils for

the Valley Green Run watershed are classified dsdhygic group B. These soils have a
moderate rate of infiltration when the soils are {@®&50-1.00 in/hr). Water movement
through these soils is considered moderately rapid.

Table 3-25: Distribution of NRCS Soil Types in Vakky Green Run Watershed

Percent

Group Area (ft?) of Total
Area
B 5,575,680 100%
Total Area 5,575,680 100%
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Figure 3-24Geology of Valley Green Run Watershed

82 Philadelphia Water Department-Office of Watedshe



Wissahickon Creek Watershed Stream Assessment Repor
Lower Wissahickon Watershed

2 N
Y v N / .
& w WB
S
N
'\$@
Q~
\e\?‘
O rd
% -
& ? 5
R e
Q/V\O < /7/ 7‘0
o // \9 W,
5,‘ Q@ (N
/ 9
Q?
/ @ s
R ( S
@ &
& { 9
S | S .7
& J O o,
S 4 & W
e J S
//
f/ Q
® { R S
T“ )‘) /yé‘ OQ&/ Qg’\y
% ( 4)04' M ®
% - o
) {
s )]
D
/‘/
s E
) S 3
s
J Q S &
) 2 &
¢
) /
, /|
/ =
; /| o
. (8]
' |
2
| s
e /
1,
s o
& X
\\ N ((/
\\ \ y &
F"R r
;‘ \“J
= Legend
{ ‘? /
g / A |
K| / Valley Green Run Soils| |
3
[ | -
o) / 4
ol { ,;,”/
2 \ . v
L )‘ S N 5///\\
\ 570 285 0 570 Feet
" N
v N N T ]

Figure 3-25: Distribution of NRCS Soil Types in Valey Green Run Watershed
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3.1.4.3 BANK EROSION

There were two bank pin locations along Valley Gréeun (Figure 3-26). The
calculated erosion rates are included in Table .3-Z6e spatial distribution of BEHI
assessment results were represented graphicalluré~B-26) for each of the segments
assessed on Valley Green Run. Each bank withis@eotive segment was assessed and
rated separately; however, channelized and culveggments were not assessed as they
confer a high degree of protection from bank enosio

Table 3-26: Valley Green Run Bank Pin Locations

Baseline Most Recent | Erosion Erosion Eroding (-) or
BEHI NBS Reading Reading Rate (ft) Rate (ft/yr) Aggrading (+)
Valley Green Run
VG4 High Low 11/15/2006 8/13/2008 0.15 0.085 A
VG8 High Low 11/15/2006 8/10/2009 -0.40 -0.15 E

Total erosion rates were also calculated for theestength of each tributary within the
lower Wissahickon (Table 3-27). To assess the abized erosion potential of each
tributary, the erosion rate per acre of drainaga qer year and the erosion rate per foot
of stream length per year were calculated.  Hiimwved direct comparison between
each of the tributaries with respect to both wétedssize and the length of the tributary.
Valley Green Run was ranked ninth out of the twelkibutaries within the lower
Wissahickon for erosion rate per foot of streangten The rankings were based on a
scale of one being the highest erosion rate antyéweeing the lowest erosion rate.

Table 3-27: Erosion Rates for Lower Wissahickon Thutaries

2009
Drainage | Stream

Tributary Area Length Erosion | Erosion

(Acres) (feet) Erosion Rate Rate Per

Rate (Ib/yr) Per Foot of

Acre Stream
Bell's Mill 323 6,722 420,000 1,307 63
Cathedral Run 160 2,790 150,000 913 52
Cresheim Creek 1,218 16,431 840,000 690 51
Gorgas Run 499 2,170 170,000 345 79
Hartwell Run 217 3,530 200,000 918 56
Hillcrest 144 5,272 90,000 597 16
Kitchen's Lane 234 7,753 200,000 850 26
Monoshone 1,056 | 6,926 | 160,000 | 156 24

Creek

Rex Ave 137 1,903 150,000 1,131 81
Thomas Mill Run 104 4,008 320,000 3,058 79
Valley Green Run 128 2,874 140,000 1,086 48
Wise's Mill Run 446 7,056 490,000 1,090 69
Total/ Average 4,666 67,435 | 3,300,000 | 1,012 54
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Valley Green Run BEHI Map

o CH, CH s H, CH o L, L M, M
s CH, H s HH == M -——VHH
s CH, L amms H L —— L VH@EEES\VH, L

o CUL, CUL === H M o M,H { Bank Pins

Extreme, L mmmmm L, H e M, L % Cross-Sections

Feet
0 60120 240 360 480 Streets
I N

Figure 3-26: Valley Green Run Watershed BEHI Rating and Bank Pin Locations
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3.1.4.4 |INFRASTRUCTURE TRACKDOWN SUMMARY

Most of Valley Green Run flows through FairmountkPalthough the upper third of

Valley Green Run flows through a wooded area thatat Park land. The wooded area
on the DSL of this upper portion is vacant land edrby the Natural Lands Trust

whereas the land on the DSR is owned by the Spdedgichool. Valley Green Road runs
parallel to the stream from the headwaters neardBhe Street to the confluence with
the main stem of Wissahickon Creek. Stormwater ffufrom Cherokee Street and

Valley Green Road was conveyed through four owtf@hble 3-28) on the stream. None
of these outfalls had very much dry weather flow, \WSout523 (W-076-10) was

observed to have only a trickle of flow during dvgather.

Valley Green Road crosses the stream only oncethat upstream-most culvert
WScul102. Culverts impacted this stream to a gegtdnt as 24 percent of Valley Green
Run was culverted (Table 3-29). The largest ctdebsegment was WScul104, which
was 643 feet long. This culverted segment haptitential to impact large segments of
the stream channel upstream and downstream ofulert A culvert of that length
creates conditions where flow is constricted legdia the loss of conveyance and
increased sediment deposition upstream of the dukgewell as high rates of scour at the
downstream end. WScul105 was built to protect -#dbB sanitary interceptor pipe and
to convey the flow of Valley Green Run underneath Wpstream of WScull105, a 15-
inch sanitary sewer line runs parallel to the crdehfow Valley Green Road and
discharges into the 45-inch Wissahickon High Lémtdrceptor next to WScull105.

The density and prevalence of infrastructure witlhi@ reach indicates that impairments
within this tributary are likely magnified by stowater flows. None of the infrastructure
elements were identified as being in poor conditiohere were also two small
ephemeral channels that drained into Valley Greem RWSconl66 on DSL and
WSconl167 on DSR). During the infrastructure transkd, flow was not observed in
these channels although it is highly likely thaggt channels convey concentrated flow
from overland runoff during wet weather events.

Table 3-28: Summary of Valley Green Run Infrastructire Points

Section ID Culvert | Bridge | Outfall | Confluence Infra Point C%Tj?fg?d
Count Count | Count Count Count 2
Area (ft %)
WSVG02 3 1 4 2 8 15.93
Table 3-29: Summary Valley Green Run InfrastructureLinear Features
Section ID Segment Culvert Percent Channel Percent
Length (ft) Length (ft) Culverted Length (ft) Channelized
WSVG02 2849 671 23.6 0 0
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Figure 3-27: Valley Green Run Infrastructure Locations
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3.1.4.5 UNIFIED STREAM ASSESSMENTRESULTS FOR THE VALLEY GREEN RUN
WATERSHED
The majority of the first-order main stem channkethe Valley Green Run watershed is
located within Fairmount Park. The upstream-mosgtdtiof the channel was located
outside of Fairmount Park, although the land calmrtting this segment of channel was
forested. The Center for Watershed Protection’s EEWnified Stream Assessment
Methodology (USAM) was used to score and rate tistréam, riparian buffer and
floodplain conditions of the stream corridor tooall for comparison to other reaches and
watersheds within the Lower Wissahickon Basin.
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Figure 3-28: Results for Valley Green Run USAM Compnents
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Figure 3-29: Valley Green Run USAM Results

3.1.45.1 WSVG02

The headwaters of reach WSVG02 began as flow froqrieately owned outfall,
WSout522, about 200 feet southwest of Cherokee Rbhd total length of the main
stem channel was 2,849 feet. The bankfull chamas rather small (6.9 ft?) with an
estimated bankfull capacity of 34.3 cfs. The ballldischarge to drainage area ratio for
WSVGO02 was 180.5 cfs/mi2, which was slightly beldve median observation for the
Lower Wissahickon Basin (185.6 cfs/ mi?). The obedr stream bed substrate
distribution had a nearly equal proportion of glaiel%) and cobble (37%), with sand
(16%) and boulder (1%) particles represented inhraroaller proportions. The stream
was characterized by a relatively high width to tbepatio (18.9) and a moderately
entrenched channel (ER=1.4) such that the reachclaasified as a B4/a channel type.
The USAM composite score (Figure 3-29) for the heaas 107/160.

3.1.4.6 SUMMARY OF UNIFIED STREAM ASSESSMENTRESULTS

The mean watershed scores for both the individUaAM components as well as the
overall USAM score ranged from sub-optimal to optin{Table 3-30). Average
conditions within the Valley Green Run watershestieam channels were considerably
better than the conditions observed within the drsffand floodplains. For th@verall
Stream Conditiocomponent, Valley Green Run scores were much hidfia@ the Small
Tributary average for all four parameters (Tablgl3- In fact, Valley Green Run had the
highest Overall Stream Conditionscore among all the small Lower Wissahickon
tributaries. The Small Tributary average was highan Valley Green Run scores for all
Overall Buffer/Floodplain Conditiorparameters except for t@oodplain Habitatand
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the right bankvegetated Buffewidth parameters; however, the USAM composite score
for Valley Green Run (107/160) was considerablyhbigthan the mean Small Tributary
USAM score of 95.4/160 which was classified as tgtbmal.”

Table 3-30: USAM Results for Valley Green Run Wateshed

Overall Overall
Sub- USAM
Reach ID Stream Buffer/FP
watershed Condition | Condition Score
WSVG02 valley 66 41 107
Green
Small
Tributary 44.8 50.6 95.4
Average
3.146.1 SUMMARY OF OVERALL STREAM CONDITION SCORES IN THE VALLEY

GREEN RUN WATERSHED

TheOverall Stream Conditioscore for the Valley Green Run watershed was itfjieelst
score recorded among the small Lower Wissahickbnttaries (107/160) and was rated
as “optimal.” Each parameter of this component we@ssiderably higher than the small
tributary average (Table 3-31). The most notablspatity in scores was for the
Floodplain Connectiorparameter in which the watershed score (17/20) ratesd as
“optimal” compared to the small tributary avera@&0) which was rated as “marginal.”

Table 3-31: USAM Overall Stream Condition Scoring ér Valley Green Run Watershed

OVERALL STREAM CONDITION

Sub- Instream Vegetative Bank Floodplain Overall

Reach ID ; Protection Erosion pa Stream
watershed Habitat - - Connection o

Left | Right [Left | Right Condition
WSVGO02 Valley Green 18 8 8 7 8 17 66

Small
Tributary 15.8 4.4 4.2 5.6 5.8 9 44.8
Average
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3.1.4.6.1.1 [INSTREAM HABITAT

Instream habitat in Valley Green
Run was characterized by an
abundance of stable habitat
features such as cobble and
boulder substrate as well as
CWD of various sizes and levels
of conditioning. The dominant
substrate particle class was
gravel (44%) although the vast
proportion of the gravel in the
reach was medium (8-11 mm) to
= very coarse gravel (32-64 mm).
% Larger-sized gravels offer
ST S woeae moderate stability, but when
mterspersed with cobbles and boulders, thesectestcan create a considerable amount
of interstitial spaces which serve as optimal tekfior benthic macroinvertebrates. The
score of 18/20 was rated as “optimal” and was dmrably higher than the Small
Tributary average of 15.8/20 (Table 3-31).

3.1.4.6.1.2 VEGETATIVE PROTECTION

Scores for both the left and right banks (8/20)eveated as “marginal” although they
were considerably higher than the left (4.4/20) agtt (4.2/20) bank Small Tributary
averages which were rated as “poor.” The vegetatoxeer along the banks of Valley
Green Run was abundant, however it had a patclwhdison due to the rocky soil along
the banks as well as localized erosion.

3.1.4.6.1.3 BANK EROSION

Bank erosion was moderate within Valley Green Rsrseores for the left (7/10) and
right (8/10) banks were both rated as “suboptimil.tomparison, the left (5.6/10) and
right (5.8/10) bank Small Tributary averages wervthlrated as “marginal” (Table 3-31).
The abundance of boulders and large cobbles almmgniargins of the creek conferred
extensive protection against localized scour inyrsegments of the reach.

3.1.4.6.1.4 FLOODPLAIN CONNECTION

The Floodplain Connectiorparameter was one of the highest scoring paramiethe
Valley Green RurOverall Stream Conditioromponent with a score of 17/20 (Table
3-31). The score was the highest recorded amongrtta tributaries and was second
highest score recorded in the Lower Wissahickoacfies WSHC02 and WSKL06 both
scored 18/20).

3.1.4.6.2 SUMMARY OF OVERALL BUFFER AND FLOODPLAIN CONDITION SCORES
IN THE VALLEY GREEN RUN WATERSHED

The Overall Buffer and Floodplain Conditioscore for the Valley Green Run watershed
(41/80) were rated at the low end of the “subopiinmange of scores. The Small
Tributary averages were higher than scores foreyabreen Run (Table 3-31) for all
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parameters except féiloodplain Habitatwhich was considerably higher in Valley Green
Run although the score of 8/20 was rated as “malgifhe Vegetated Buffer Width
score for the left side of the corridor (5/10) wated as “marginal” and was the lowest
score among all Small Tributaries. The low scomsthis as well as th&loodplain
Encroachmenparameter were attributed to the presence of y&@lkeen Road along the
entire DSL extent of the corridor.

Table 3-32: USAM Buffer and Floodplain Condition Soring for Valley Green Run Watershed

OVERALL BUFFER AND FLOODPLAIN CONDITION
Vegetated
Sub- Buffer Floodplain | Floodplain Floodplain Overall
Reach ID watershed idth Vegetation Habitat Encroachment Buffer/FP
Wi t_ 9 Condition
Left | Right
WSVG valley 1 5 | o 15 8 4 41
Green
Small
Tributary 9 8.8 16.2 5.6 11 50.6
Average

3.1.46.2.1 VEGETATED BUFFER WIDTH

The vegetated buffer on the downstream right sid¥adley Green run was relatively
extensive and uninterrupted and as such was givaoe of 9/10, which was rated as
“suboptimal” (Table 3-32). The downstream left vieged buffer was impinged upon by
Valley Green Road throughout the length of the me&it some segments of the reach, the
road was within twenty feet of the channel. Theredor the DSL side of the corridor
(5/10) was rated as “marginal” and was the lowestres observed among the small
tributaries.

3.1.4.6.2.2 FLOODPLAIN VEGETATION

Sy I T ey

The dominant floodplain vegetation
type throughout reach WSVG02 was
young forest. Saplings of early
successional and understory species
had dense distributions throughout the
watershed, although there were distinct
stands of mature trees observed. The
score for the watershed (15/20) was
rated as “suboptimal”, slightly lower
than the small tributary average score
(16.2/20) which was rated as “optimal”
(Table 3-32).
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3.1.4.6.2.3 FLOODPLAIN HABITAT

Floodplain habitat was limited within the reachtkely due to the high floodplain bench
observed throughout many segments of the reachseThgh “benches” preclude the
floodplain inundation that creates habitat featumesh as wetlands, ephemeral pools and
backwater channels. The score for reach WSVG028/zsand was rated as “marginal,”
which was considerably higher than the small tabypaverage (5.6/20) which was rated
at the low end of the “marginal” range of scoréalfle 3-32).

3.1.4.6.2.4 FLOODPLAIN ENCROACHMENT

The presence of Valley Green Road on the DSL sidthe corridor fragmented the
floodplain and as such had an adverse impact @dflain function. The DSR side of the
corridor was relatively obstruction free; howevtre extent of the fragmentation and
obstruction on the DSL side of the corridor atttéulito the low score for this reach. The
score of 4/20 was rated as “poor” (Table 3-32) &ad the lowest score recorded among
the small Lower Wissahickon tributaries.

3.1.5 GORGAS RUN WATERSHED AND REACH CHARACTERISTICS
Gorgas Run is a tributary to the main

S stem of the Wissahickon Creek.
. b Gorgas Run is a first-order tributary
N @' that is approximately 2,170 feet
AN ) long. The stream originates from
. springs approximately 300 feet east
N of the end of Gorgas Lane. The
L . tributary travels another 225 feet
/ P until stormwater outfall (WSout566),

' V4 which is a 60” x 72" reinforced
/ concrete pipe, discharges into
L& / Gorgas Run. The dominant
T NN / substrate varies from course gravel

/ N/ to medium cobble material. Both the
\ A& Vv valley floor and channel have been
\ \\\ substantially impacted by past and
- current land use within the
watershed.

MONTGOMERY

A

—— Streams P PHILADELPHIA
- Delaware River
[__| Philadelphia County

l:l Wissahickon Watershed

I:I Gorgas Run

Subwatershed

The Gorgas Run watershed is 499
acres. Major land use types within
the watershed (Figure 3-30) include:
wooded (53%), residential — row

& 16,000 8,000 16,000 Feet
DELAWARE 2

home (19%), residential — single
family detached (12%), and residential — multi-fgn{9%). Gorgas Run is surrounded
by Fairmount Park on both sides for the entire lend he Park buffer ranges from about
50 feet to about 2,000 feet.
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Figure 3-30: Gorgas Run Watershed Land Use
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3.1.5.1 GEOLOGY

The Gorgas Run watershed is entirely underlainhegyWissahickon Formation (Figure
3-31). The Wissahickon Formation consists of nschist, gneiss and quartzite. The
exposed schist near the surface is highly weathefd@ Wissahickon Formation is also
comprised of metamorphosed sedimentary rocks.

3.1.5.2 SoILs

According to the National Resource and Conservaiervice Soil Survey, the majority

of soils for the Gorgas Run watershed are classd®ghydrologic group B (Figure 3-32).

These soils have a moderate rate of infiltratioremvkhe soils are wet (0.50-1.00 in/hr).
Water movement through these soils is consideredenagely rapid. There is a small

band of group D soils along Gorgas Run (Table 3-33)ese soils have a very slow rate
of infiltration when saturated (0.02-0.10 in/hr}uéting in a high runoff potential.

There is a small section of C soils located on ribeheast corner of the watershed.
Group C soils are also located along Gorgas Runarisv the confluence with
Wissahickon Creek. Group C soils have a slow oéiefiltration when saturated (0.17-
0.27 in/hr). Water movement through these soifagslerate or moderately slow.

Table 3-33: Distribution of NRCSS Soil Types in Gogas Run Watershed

Percent
Group Area (ft?) of Total
Area
B 21,571,243 99.24%
C 84,772 0.39%
D 80,424 0.37%
Total Area | 21,736,439 100%
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Figure 3-31: Geology of Gorgas Run Watershed
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Figure 3-32: Distribution of NRCS Soil Types in Gogas Run Watershed
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3.1.5.3

BANK EROSION

Lower Wissahickon Watershed

There was one bank pin location along Gorgas Rigu(€ 3-33). The calculated erosion
rates are included in Table 3-34. The spatialribistion of BEHI assessment results
were represented graphically (Figure 3-33) for eaifcthe segments assessed on Gorgas
Run. Each bank within a respective segment wasssdand rated separately; however,
channelized and culverted segments were not assassthey confer a high degree of

protection from bank erosion.

Table 3-34: Gorgas Run Bank Pin Locations

Most Erosion
Baseline Recent Erosion Rate Eroding (-) or
BEHI NBS Reading Reading Rate (ft) (ft/yr) Aggrading (+)
Gorgas
Go790 |Low | veryrow | 4242007 | 811372000 | 066 -0.29] E

Total erosion rates were also calculated for thteestength of each tributary within the

lower Wissahickon (Table 3-35).

To assess the abred erosion potential of each

tributary, the erosion rate per acre of drainaga quer year and the erosion rate per foot
of stream length per year were calculated.
each of the tributaries with respect to both wétedssize and the length of the tributary.
Gorgas Run was ranked second out of the twelveuttnles within the lower
Wissahickon for erosion rate per foot of streangien The rankings were based on a
scale of one being the highest erosion rate anlyéwreing the lowest erosion rate.

Hiimwed direct comparison between

Table 3-35: Erosion Rates for Lower Wissahickon Thutaries

2009
Drainage | Stream

Tributary Area Length Erosion | Erosion

(Acres) (feet) Erosion Rate Rate Per

Rate (Ib/yr) Per Foot of

Acre Stream
Bell's Mill 323 6,722 420,000 1,307 63
Cathedral Run 160 2,790 150,000 913 52
Cresheim Creek 1,218 16,431 840,000 690 51
Gorgas Run 499 2,170 170,000 345 79
Hartwell Run 217 3,530 200,000 918 56
Hillcrest 144 5,272 90,000 597 16
Kitchen's Lane 234 7,753 200,000 850 26
MO?;EZE”Q 1,056 | 6,926 | 160,000 | 156 24
Rex Ave 137 1,903 150,000 1,131 81
Thomas Mill Run 104 4,008 320,000 3,058 79
Valley Green Run 128 2,874 140,000 1,086 48
Wise's Mill Run 446 7,056 490,000 1,090 69
Total/ Average 4,666 67,435 | 3,300,000 | 1,012 54
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Gorgas Run BEHI Map
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Figure 3-33: Gorgas Run Watershed BEHI Ratings andank Pin Locations
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3.1.5.4 |INFRASTRUCTURE TRACKDOWN SUMMARY

Gorgas Run is a tributary to Wissahickon Creek #hasts entirely within Fairmount
Park; although, the stream is heavily influencednbsastructure due to its vicinity to the
residential neighborhoods in the watershed. Theeee 39 infrastructure elements
identified on or near the creek with the most iefitial infrastructure elements being the
7 bridges, 6 channels, 5 outfalls, and 16 manHhdlakle 3-36).

Many of the structures found during the assessmene associated with storm and
sanitary sewers aligned parallel to the stream mélanA 15-inch vitrified clay sanitary
line runs parallel to the channel from Gorgas Labethe Wissahickon Low Level
Interceptor near Forbidden Drive. A 12-inch sapgitéme from Fountain Street connects
with the 15-inch sanitary line upstream of WShbri24Vhree large outfalls (WSout566,
WSout762, and WSout764) were found near the ciestkconveyed substantial volumes
of stormwater to the channel. WSout566 (W-067-0dgntified as the headwaters of
Gorgas Run, discharges flow from a 6-foot diametencrete pipe that drains the
neighborhood surrounding Valley Avenue to the narid a 48-inch diameter brick pipe
from Gorgas Lane to the west. The runoff from Reaium Street, to the southwest of
Gorgas Run, is collected by a 42-inch brick storewer and is discharged from
WSout764 (W-067-02). WSout762 (W-067-03) conveywff from Henry Avenue and
the adjacent neighborhood to a small, steep trnipuiannamed tributary A) to Gorgas
Run. WSout764 is 48 inches in diameter and diggsafrom a concrete pipe that runs
under Henry Avenue. Outfalls WSout566 and WSoutliéd dry weather flow during
the assessment. All of the 16 manholes found duhe study were affiliated with the
storm or sanitary sewers in the corridor.

Of the seven bridges identified during the studyeé¢ of them were particularly
important. Bridges WSbri247, WSbri248, and WS@izdl span the main channel of
Gorgas Run. These bridges create unfavorable blcraonditions upstream and
downstream of their abutments such that the capaoittransmit peak flows and
sediment downstream has been diminished. As atrémdload sediment consisting of
small to large cobble has been deposited upstrédhese abutments. At WShbri248 such
deposition, especially on the inside of the meandend (downstream right), has
adversely affected the alignment of the channeh ¢hat the majority of the streamflow
is transmitted through the main span of the brigigg only a trickle of flow is transmitted
through the “barrel” culvert on the downstream tight WSbri247 high flows have been
observed to overtop the bridge causing severe smodirdegradation of the banks and
stone “wing walls” upstream and downstream of W&bri The channelized segments
within the Gorgas Run main stem and tributaries awether issue that needs to be
addressed. There are several rather significaaretlized portions within the Gorgas
Run stream network (WScha282, Wschal42, and thtenels downstream of
WSout762). The discharge from WSout764 flows dowBcWha282 which is a steep,
concrete half-pipe for about 200 feet before raaghhe stream. During extreme storm
events, it has been observed that storm flows estag® downstream portion of the
channel and flow down the hill slope towards GorBas causing the formation of rills
adjacent to WScha282. These rills have been fillgld stone to prevent undermining of
the structure.
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The stone channels downstream of WSout762, WScha®8&2ha284, and WScha285,
line the tributary downstream of the outfall foroalb 35 feet. The bottom (WScha280)
and downstream left (WScha285) channels are in pondition as the last five feet of
the channel have broken off. WSchal42 is an appaiely 12-foot stone channel that
lines the main stem of Gorgas Run for about 200Udpstream of WShbri249 at Forbidden
Drive. This channel is in poor condition as parttleé wall and associated trail fencing
had collapsed into the stream.

Priority infrastructure (Figure 3-36) on Gorgas Rooluded WScha280 (Figure 3-34),
WScha285, WSchal42 (Figure 3-34), and WSman57 wiadmo manhole cover and an
exposed pipe orifice.

Figure 3-34: Degraded section of WScha280 (leftDegraded section of WSchal42 (right).

Table 3-36: Summary of Gorgas Run Infrastructure Pints

Section Culvert Bridge Outfall | Channel | Confluence Dam Manhole Pipe Other Inf_ra Combined
ID Count Count Count Count Count Count Count Sewer Count Point Outfall Area
Count Count (ft?)
WSGO02 1 7 5 6 1 1 16 1 2 39 64.06
Table 3-37: Summary Gorgas Run Infrastructure Linea Features
. Segment Culvert Channel Channel Channel Percent
SectionID | gegment Length (ft), Length Percent Length Length (ft), 3 Length Channelized
Length (ft) 3 sides (ft) Culverted (ft), 1 side sides (ft)
WSGO02 2699 8097 8 0.3 218 215 863 3.3
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Figure 3-35: Gorgas Run Infrastructure Locations
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Figure 3-36: Gorgas Run Priority Infrastructure Locations
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3.1.55 UNIFIED STREAM ASSESSMENTRESULTS FOR THE GORGAS RUN
WATERSHED

The Gorgas Run stream channel is a first-ordegleithread channel with no tributaries.
The majority of the channel is located entirelyhmnt Fairmount Park with the exception
of an approximately 230-foot segment of the champstream of WSout566 (W-067-
01). Gorgas Run is the last major tributary on &R side of the basin’s corridor. The
Center for Watershed Protection’s (CWP) Unifiede&in Assessment Methodology
(USAM) was used to score and rate the instreamaridp buffer and floodplain
conditions of the stream corridor to allow for campon to other reaches and
subwatersheds within the Lower Wissahickon Basin.
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Figure 3-37: Results for Gorgas Run USAM Components
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Figure 3-38: Gorgas Run USAM Results

3.1.551 WSGO02

The headwaters of reach WSGOO02 begins approximagélyffeet upstream of WSout566
(W-067-01) and Henry Avenue. The channel is fednigaby runoff from Gorgas Road
as well as the trail adjacent to the channel. Thenrstem channel had a bankfull channel
capacity relatively larger than the other small kowVissahickon tributaries; however
the Gorgas Run drainage area (0.6 mi?) was algerdahan that of the other small
tributaries. The bed substrate within the reach dasinated by cobble (62%) with
gravel and boulder comprising the remainder ofstifestrate distribution. Reach WSGO2
was characterized by a deeply entrenched (Entremich®Ratio=1.1), moderate gradient
(slope of 2.9%) channel and a relatively high witttldepth ratio (20.9) which classified
the reach as an F3b channel type. The USAM con®esire for the reach was 79/160
(Figure 3-38).

3.1.5.6 SUMMARY OF UNIFIED STREAM ASSESSMENTRESULTS

The mean watershed scores for the individual USAlhmonents as well as the overall
USAM score ranged from marginal to suboptimal (€aBF38). Average conditions
within the Gorgas Run watershed’s floodplains apdrian buffers were slightly better
conditions observed in stream channels. There vghsvariability between scores for the
respective parameters of the two USAM componentOuasrall Stream Condition
rankings ranged from poor to suboptimal and @eerall Buffer Floodplainrankings
ranged from poor to optimal. Both the USAM compdnand composite scores (Table
3-38) were below the respective Small Tributaryrages.
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Table 3-38: USAM Results for Gorgas Run Watershed

Overall Overall
Sub- USAM
Reach ID Stream Buffer/FP
watershed Condition | Condition Score
WSGO002 Gorgas 31 48 79
Small
Tributary 44.8 50.6 95.4
Average
3.1.5.6.1 SUMMARY OF OVERALL STREAM CONDITION SCORES IN THE GORGAS

RUN WATERSHED

The scores for the parameters within teerall Stream Conditiotomponent of the
USAM assessment ranged from “poor” to “suboptim@lie Instream Habitaparameter
was the highest scoring parameter of the fowerall Stream Conditioparameters at
(13/20). The remaining parameters were poor to margnd were affected by factors
external to the stream channel such as infrastreic{e.g. Henry Avenue culvert,
numerous footbridges and outfalls) and the largsidential drainage basin which
delivers vast amounts of stormwater to the reable.Gverall Stream Conditioscore for
Gorgas Run (31/80) was rated as “marginal” and @egbpoorly to the Small Tributary
average of 44.8/80, which was rated as “suboptimal.

Table 3-39: USAM Overall Stream Condition Scoring ér Gorgas Run Watershed

OVERALL STREAM CONDITION

Vegetative . . Overall
Sub- Instream . Bank Erosion Floodplain
Reach ID watershed Habitat Protectlpn - Connection Stregm
Left | Right | Left Right Condition
WSGO02 Gorgas 13 3 3 5 5 2 31
Small
Tributary 15.8 4.4 4.2 5.6 5.8 9 44.8
Average
3.1.5.6.1.1 INSTREAM HABITAT

The condition of the instream habitat observed @ach WSGO02 was rated as
“suboptimal” with a score of 13/20, which was calesably lower than the Small
Tributary average of 15.8/20, although both weltedas “suboptimal.” The physical
habitat template observed in the reach was chaizsdeby a relatively high availability
of stable substrate (i.e. cobble and boulder) wisishid be used as protective cover or
attachment sites for macroinvertebrates. Pebblata@sults specify a 49 of 64.0 mm
which can be interpreted to mean that at least 6b8e available substrate in the reach
is larger than small cobble, which ranges in sibenf64-90mm. One of the factors that
reduced the potential for optimal habitat in thewcte was the absence of habitat
complexity in that adequate amounts of coarse watatyis (CWD) and undercut banks
were not observed in the reach. CWD is a valuateponent of the habitat template in a
stream as it can provide protection from high flosnilarly, undercut banks provide
optimal habitat for many fish species, yet the gasinnel incision observed in the reach
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has precluded or eliminated the formation of undebank habitat within some segments
of the reach where the “toe” of these banks aré abelve the active channel.

3.1.5.6.1.2 VEGETATIVE PROTECTION

Scores for th&/egetative Protectioparameter were considerably low (3/10) for bo#h th

right and left banks of the reach and were ratetpaer” (Table 3-39). The reach was

characterized as having fewer than 50% of the rsipaak surface covered by vegetation,
which can be attributed to the presence of re@eadtails along the length of the reach as
well as severe erosion. The Small Tributary avesagere moderate with scores of
4.4/10 and 4.2/10 for the left and right banks eesipely, as both banks were rated as
“marginal.”

In many instances, th¥egetative Protectiorparameter was limited in many of the
smaller tributaries to Wissahickon Creek by antbgmmic factors. Factors such as
floodplain development and channelization alter ncieh and floodplain dynamics
leaving stream channels susceptible to severe bagion by storm flows. Aside from
delivering excess sediment loads to the channegreesrosion can trigger a succession
of events that propagate increased rates of eroBr@guent disturbance (i.e. scouring)
may preclude the establishment of stable, natiemtptommunities such that invasive
species such as Japanese knotwdamlygonum cuspidatumbecome establishedp.
cuspidatumhas very shallow roots which are poor at stalpifizithe soil matrix;
furthermore, it is notoriously difficult to eradieaonce established. Excessive bank
erosion can also produce destabilizing undercukdarich ultimately cause trees to fall
into the channel thereby causing more erosion aedtiog an opportunity for the
establishment of non-native vegetation.

3.1.5.6.1.3 BANK EROSION

Bank erosion in WSGOO02 was rated as “marginal”hvatscore of 5/10 (Table 3-39).

There was evidence of active channel widening alé ageobservations of very high

erosion rates, however bank erosion has yet t@tidmeproperty or infrastructure. Bank
erosion within the reach can be attributed to a emof factors. Gorgas Run is
channeled through an outfall (WSout566/W-067-01)t dws beneath Henry Avenue

and flows beneath four bridges in its short (2,1g&) length. Furthermore, the steep
slope of the channel (2.9%) and large urbanizethage area (499 acres) in combination
with the recreation trail that abuts the reach-poedlarge volumes of high-energy runoff
from both the watershed as well as the hill slgajacent to the main channel.

3.1.5.6.1.4 FLOODPLAIN CONNECTION

The score for thd=loodplain Connectionparameter (2/20) was rated as “poor”, and
positioned WSGO02 among the worst reaches (aftetHWH and WSCRO08) observed

in the Lower Wissahickon for this parameter andswoberably lower than the Small

Tributary average (9/20). The entrenchment ratiecrass section WSGO02 was 1.1,
which indicates that only flows that exceed thenested bankfull discharge of 150.6 cfs
by a considerable margin can access the floodgtanughout the reach.
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3.1.5.6.2 SUMMARY OF OVERALL BUFFER AND FLOODPLAIN CONDITION SCORES
IN THE GORGAS RUN WATERSHED

The scores for the parameters within t@eerall Buffer and Floodplain Condition
component of the USAM assessment ranged from “pdor™optimal’. Both the
Vegetated Buffer Widtland the Floodplain Vegetationparameters were rated as
“optimal” for WSGO02, with both parameters scorinmigher than the Small Tributary
average (Table 3-40). Th®everall Buffer and Floodplaircomponent for WSGOO02
(48/80) was comparable to the score for the Smidtiutary average (50.6/80) as both
were rated as “suboptimal”. It was evident that ynahthe parameters were significantly
impacted by the presence of infrastructure anctfeets of stormwater runoff as channel
incision or “down-cutting” has worked to isolateetbhannel from its floodplain.

Table 3-40: USAM Buffer and Floodplain Condition Soring for Gorgas Run Watershed

OVERALL BUFFER AND FLOODPLAIN CONDITION

Sub- Vegetat_ed Floodplain Floodplain Floodplain Buffer/FP

Reach ID Buffer Width ; ;

watershed - Vegetation Habitat Encroachment Total

Left Right
WSGO002 Gorgas 10 10 17 3 8 48
Small

Tributary 9 8.8 16.2 5.6 11 50.6
Average

3.1.5.6.2.1 VEGETATED BUFFER WIDTH

The vegetated buffers on both the right and leftkeeof WSGO02 were greater than 50
feet and were rated as “optimal” (Table 3-40). Sberes for both banks were higher than
the Small Tributary average of 9/ 10 and 8.8/10tler left and right banks respectively.
There are trails that abut some segments of theré@wever the trails are located very
close to the stream channel and therefore do goifisiantly divide or impinge upon the
width of the reach’s riparian buffer.

3.1.5.6.2.2 FLOODPLAIN VEGETATION

Floodplain vegetation was rated as “optimal” inaledVSGOO02 with a score of 17/20.
Along with the Vegetated Buffer Widtlparameter, this parameter was one of two
parameters for th®verall Buffer and Floodplain Conditiomomponent that scored
higher than respective Small Tributary averagedl@ &-40). The dominant floodplain
vegetation observed in the reach was characteagadature forest with a mix of shrub
and ground cover vegetation close to the streanksbafhe mature forest cover that
dominated the upland portions of the corridor prdetl the establishment of a dense
understory throughout most of the reach.

3.1.5.6.2.3 FLOODPLAIN HABITAT

Floodplain habitat was rated as “poor” throughdwg teach with a score of 3 /10. The
Small Tributary average was not much higher atl®,6Wwhich was rated as “marginal’.
The low scores for the smaller, single cross sectithutaries to Wissahickon Creek
reflect a high level of channel incision which ismifested through the low entrenchment
ratios observed on these reaches. After a consigedegree of channel incision, the
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floodplains associated with incised channels coafalogous responses to the lack of
floodplain inundation and the subsequent reduciothe elevation of the water table.
These responses range from shifts in the domiregetation type and the loss of wetland
habitat to changes in the stability of stream batkaprised of cohesive soils.

3.1.5.6.2.4 FLOODPLAIN ENCROACHMENT

The Floodplain Encroachmenparameter was rated as “marginal” with a scor&/20.
The majority of the floodplain encroachment in theach can be attributed to the
presence of a recreational trail and infrastructbreughout the reach. Reach WSGO02
compared poorly to the score for the Small Tribptarerage of 11/20.

3.2 LARGE TRIBUTARY WATERSHED AND REACH
CHARACTERISTICS

The Large Tributaries to Wissahickon Creek werengef as those having more than one
cross section and representative reach. In theegubst sections, “All Reaches Average”
refers to the average Lower Wissahickon score Herrespective metric excluding the
scores for the reaches within the watershed trilgutaing described.

3.2.1 HILLCREST RUN WATERSHED AND REACH CHARACTERISTICS

Hillcrest Run is a first-order
~ tributary to the main stem of the
Wissahickon Creek. The
tributary arises from a privately
N owned outfall northwest of the

N BUCKs intersection of Norwood and
N\ Chestnut Hill Avenues. It then
- S travels for approximately 5,272
A | feet before the Confluence with

/ the Wissahickon main stem.
/ The majority of the tributary
runs through a residential area.
N £ The lower portion of Hillcrest
\ V4 S Run is located within Morris
\ N Arboretum.

MONTGOMERY

N
\#

Streams
- Delaware River

[} Philadelphia County
[:I Wissahickon Watershed

EI Hillcrest Run

Subwatershed

.
DELAWARE &
c

PHILADELPHIA

16,000 8,000

16,000 Feet

The dominant substrate varies
from very fine gravel to large
cobble. The watershed is a total
of 144 acres. Major land use
types within the watershed
include: residential — single
family detached (86%), water
(6%), and recreation (3%).
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Figure 3-39: Hillcrest Run Watershed Land Use
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3.2.1.1 GEOLOGY

The majority of the Hillcrest Run watershed is utala by the Wissahickon Formation.
The Wissahickon Formation consists of mica sclgsgiss and quartzite. The exposed
schist near the surface is highly weathered. Thies&lickon Formation is also
comprised of metamorphosed sedimentary rocks.

The northwestern portion of the Hillcrest Run waled is underlain by the Bryn Mawr
Formation. The Bryn Mawr Formation consists of wwhiyellow and brown gravel and
sand. The Bryn Mawr Formation is considered a lyagpathered formation.

There is a small section of the Felsic Gneiss Fbomdocated on the southeastern tip of
the watershed. The Felsic gneiss Formation cansfanetamorphic rock units that yield
small quantities of water due to the cracks, joartd openings within the rock.

3.2.1.2 SoILs

According to the National Resource and Conservdiervice Soil Survey, the majority
of soils for the Hillcrest Run watershed are cl#@dias hydrologic group B (Figure
3-41). These soils have a moderate rate of iafiin when the soils are wet (0.50-1.00
in/hr). Water movement through these soils is ©®red moderately rapid.

There is a very small portion of the watershed gldhe county boundary that is
underlain by the Urban Land soils. Urban soils stethof material that has been
disturbed by human activity during urbanization.rb&h soils have been produced by
mixing, filling and contamination of the native ksoin both urban and suburban areas.

Table 3-41: Distribution of NRCS Soil Types in Hiltrest Run Watershed

Percent
Group Area (ft?) of Total
Area
B 6,213,677 99.06%
Urban 58,962 0.94%
Total Area 6,272,639 100%
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Figure 3-40: Geology of Hillcrest Run Watershed
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Figure 3-41: Distribution of NRCS Soil Types in Hilcrest Run Watershed
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3.2.1.3 BANK EROSION

There was one bank pin location along Hillcrest REigure 3-42). The calculated
erosion rates are included in Table 3-42. Theialpdistribution of BEHI assessment
results were represented graphically (Figure 3fd2rach of the segments assessed on
Hillcrest Run. Each bank within a respective segmeas assessed and rated separately;
however, channelized and culverted segments werassessed as they confer a high
degree of protection from bank erosion.

Table 3-42: Hillcrest Run Bank Pin Locations

Most Erosion
Baseline Recent Rate Erosion Eroding (-) or
BEHI NBS Reading Reading (ft) Rate (ft/yr) | Aggrading (+)
Hillcrest
HC303 Low Very Low 8/24/2006 8/10/2009 -0.22 -0.073 E

Total erosion rates were also calculated for theestength of each tributary within the
lower Wissahickon (Table 3-43). To assess the abzed erosion potential of each
tributary, the erosion rate per acre of drainaga qer year and the erosion rate per foot
of stream length per year were calculated.  Hiimwved direct comparison between
each of the tributaries with respect to both wétedssize and the length of the tributary.
Hillcrest Run was ranked last out of the twelveutaries within the lower Wissahickon
for erosion rate per foot of stream length. Thekiags were based on a scale of one
being the highest erosion rate and twelve beindawest erosion rate.

Table 3-43: Erosion Rates for Lower Wissahickon Thutaries

2009
Drainage | Stream

Tributary Area Length Erosion | Erosion

(Acres) (feet) Erosion Rate Rate Per

Rate (Ib/yr) Per Foot of

Acre Stream
Bell's Mill 323 6,722 420,000 1,307 63
Cathedral Run 160 2,790 150,000 913 52
Cresheim Creek 1,218 16,431 840,000 690 51
Gorgas Run 499 2,170 170,000 345 79
Hartwell Run 217 3,530 200,000 918 56
Hillcrest 144 5,272 90,000 597 16
Kitchen's Lane 234 7,753 200,000 850 26
Monoshone 1,056 | 6,926 | 160,000 | 156 24

Creek

Rex Ave 137 1,903 150,000 1,131 81
Thomas Mill Run 104 4,008 320,000 3,058 79
Valley Green Run 128 2,874 140,000 1,086 48
Wise's Mill Run 446 7,056 490,000 1,090 69
Total/ Average 4,666 67,435 | 3,300,000 | 1,012 54
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Hillcrest Run BEHI Map
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Figure 3-42: Hillcrest Run Watershed BEHI Ratings aad Bank Pin Locations
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3.2.1.4 |INFRASTRUCTURE TRACKDOWN SUMMARY

The Hillcrest Run watershed was heavily influenbgdirban residential development as
it was one of the only watersheds in the Lower héskon that was not within the
Fairmount Park system. The upstream-most reach, @3Hhad one of the highest
infrastructure densities on the Lower Wissahickath\25 elements within a 4,135 feet
reach (Table 3-44). While the narrow riparian buffloes confer some protection from
the various impacts of drainage and conveyanceastrficture, anthropogenic
impairments to the Hillcrest Run hydrologic regiare evident. Of particular concern are
the vast number of dams within the reach (n=11)jclwhcumulatively impound
tremendous volumes of streamflow. Impoundmentsestilgtreamflow to stagnation and
thermal enrichment which can lower dissolved oxy(i@®) concentrations; furthermore,
organic matter and sediment transport regimes érersely impacted by impoundments
such that the net impact of dams are manifest bptream and downstream of the
actual structure. Of the eleven dams in the redobr (WSdam95, WSdam97,
WSdam98, WSdam100) were in poor condition suchttieyt functioned more as debris
jams than dams given their reduced capacity ardtedsin” impoundments. There was
also a considerable length of the stream that waserted or channelized such that six
culverts accounted for nearly 24% percent of thelMU82 stream length and the entire
length of unnamed tributary A (526 feet) was chéinad.

Reach WSHCO04 had less infrastructure elements temupstream reach, however the
density of infrastructure elements within the reaghs far greater than the density
observed in WSHCO02. There were less dams, outfalld culverts compared to
WSHCO02; however, reach WSHCO04 was highly channeli#5.6%). In addition, the
reach harbored a very large impoundment from WS@éndh the property of Morris
Arboretum which hosted water fowl (swans, ducksesg® which likely contribute
excessive concentrations of nutrients to the dawast segments of the reach.

Table 3-44: Summary Hillcrest Run Infrastructure Point Features

. Infra Combined
Section ID Culvert Bridge Qutfall Channel Confluence Dam Other Point Outfall Area
Count Count Count Count Count Count Count 2
Count (ft9)
WSHC02 6 1 3 4 3 11 2 25 17.6
WSHC04 1 4 1 9 1 2 0 17 16
TOTAL 7 5 4 13 4 13 2 42 33.6
Table 3-45: Summary Hillcrest Run Infrastructure Linear Features
Segment Culvert Channel Channel Channel
Section Segment Length Lenath Percent Length Length Length Channel Percent
ID Length (ft) (ft), 3 (fg Culverted (ft), 1 (ft), 2 (ft), 3 Length (ft) Channelized
sides side sides sides
WSHEO L 4135 12405 083 23.8 0 617 0 1234 9.9
WSHCO L 1468 4404 15 1.0 257 301 30 1129 25.6
TOTAL 5603 16809 998 17.8 257 1008 30 2363 14.1
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Figure 3-43: Hillcrest Run Infrastructure Locations
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Figure 3-44: Hillcrest Run Infrastructure in Poor Condition
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3.2.15 UNIFIED STREAM ASSESSMENTRESULTS FOR THE HILLCREST RUN
WATERSHED

The Hillcrest Run watershed was the northern-madexghed in the Lower Wissahickon
Basin. The majority of the Hillcrest Run main stechannel was second-order
(downstream of WSHCO02), characterized by a rattespsslope (4.7%) and a substrate
distribution dominated by gravel (42%), althougblased areas of the watershed had
segments of bedrock-controlled channel.

The Hillcrest Run watershed was heavily developetha dominant land use was single-
family residential. There were no portions of thatevshed that are within the boundaries
of Fairmount Park, which distinguished the Hilldrédun watershed from the other
watersheds of the Lower Wissahickon Basin. The &@efdr Watershed Protection’s
(CWP) Unified Stream Assessment Methodology (USA®¥ used to score and rate the
instream, riparian buffer and floodplain conditioofsthe stream corridor to allow for
comparison to other reaches and watersheds whbihdwer Wissahickon Basin.

80

70 Optimal

R

50 A

Sub-Optimal
R

USAM Score

30 A

20 4

10 A

WSHC02 WSHC04 All Reaches
Site

‘ m Owerall Stream Condition m Buffer/FP Total ‘

Figure 3-45: Results for Hillcrest Run USAM Componets
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Figure 3-46: Hillcrest Run USAM Results

3.2.15.1 WSHCO02

The headwaters of reach WSHCO02 originated from @falh, WSout469, located 485
feet from the intersection of Chestnut Hill Avenared Norwood Avenue. There was a
small tributary (530 feet) on reach WSHCO02, of whilse confluence with the main stem
of Hillcrest Run was located 300 feet upstreamrogs section WSHCO2. In total, reach
WSHCO02 was 4,135 feet in length and ended at theetad segment of the reach above
Hillcrest Avenue. Reach WSHCO02 was characterized lmw width to depth ratio (8.5),
a moderately entrenched channel (ER=1.8) and a&wvedia steep slope (4.7%) which
classified the channel as a B4a stream type bgsewl the Rosgen classification system.
The composite USAM score (Figure 3-46) for reachHZ82 was (96/160).

3.2.1.5.2 WSHCO04

Reach WSHCO04 began as a culverted segment dowmswéaHillcrest Avenue and
ended at the confluence of Hillcrest Run and Wigsam Creek. In total, WSHCO04 was
1,468 feet in length. There was a rather large impoment caused by WSdam106, which
was located within the Morris Arboretum complex.aRfe WSHCO04 was characterized
by a low width to depth ratio, a relatively steéppe (4.7%) and a channel that was not
entrenched as was observed in reach WSHC02 (ER=Bne) gravel-dominated reach
was classified as a B4a stream type and had a t@pdSAM score of (92/160).
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3.2.1.6 SUMMARY OF UNIFIED STREAM ASSESSMENTRESULTS

The mean scores for both tl@verall Stream Conditiorcomponents as well as the
composite USAM score were classified as “suboptim@able 3-46). Average
conditions within the Hillcrest Run watershed’sesim channels were considerably better
than conditions observed within the buffers anddigains. The watershed averages for
the Overall Stream Conditiomomponent as well as the composite USAM were much
higher than the respective All Reaches averagesjeVer the Overall Buffer and
Floodplain component was relatively low compared to the AdaBhes average. The
scores for individual parameters ranged from poayptimal, displaying similar levels of
variability between reaches.

Table 3-46: USAM Results for Hillcrest Run Watershd

Overall Overall
Reach ID watSe lrjst,)r;e q Stream | Buffer/FP giﬁg
Condition | Condition
WSHCO02 Hillcrest 57 39 96
WSHCO04 Hillcrest 53 39 92
WSHC mean 55 39 94
All Reaches Average 42.4 44.5 86.9

3.2.16.1 SUMMARY OF OVERALL STREAM CONDITION SCORES IN THE

HILLCREST RUN WATERSHED

The scores for the individual parameters of @heerall Stream Conditioeomponent of
the USAM analysis were generally moderate to higls@me parameters were ranked
among the highest scores recorded for the largeiet ®issahickon tributaries. In fact,
of the twenty-two large tributary reaches assegbediwo Hillcrest Run reaches had two
of the top five Overall Stream Conditionscores at (57/80) and (53/80). The mean
watershed score (55/80) was rated as “suboptinmal”veas considerably higher than the
All Reaches average score (42.4/80) which was r&tedrds the lower end of the
“suboptimal” classification.

Two parameters had significant importance in teofitheir scores relative to the average
conditions observed in the Lower Wissahickon. Tlaenshed mean scores for ank
Erosion and Floodplain Connectionparameters, which were observed to be low to
moderate throughout most of the Lower Wissahickoere rated as “suboptimal.” The
mean scores for the left and right banks of theidor were the highest observed in the
Lower Wissahickon and theloodplain Connectivityscore for reach WSHCO02 was the
highest score observed for this parameter (tied vaach WSKLO6).
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Table 3-47: USAM Overall Stream Condition Scoring ér Hillcrest Run Watershed

OVERALL STREAM CONDITION

Sub- Instream | Vegetative Bank Floodplain Overall

Reach ID : Protection Erosion : Stream
watershed Habitat Connection Conditi

Left | Right | Left | Right ondition
WSHCO02 Hillcrest 13 5 5 8 8 18 57
WSHCO04 Hillcrest 13 5 5 9 9 12 53
WSHC mean 13 5 5 8.5 8.5 15 55
All Reaches Average 13.1 4.9 4.9 6.3 7.0 6.3 42.4

3.2.1.6.1.1 |INSTREAM HABITAT

Scores for thénstream Habitaparameter were consistent throughout both reaohbe
Hillcrest Run watershed as both reaches were rasedsuboptimal” with scores of
(13/20). The watershed mean was negligibly smahen the All Reaches average
(13.1/20). The reaches in Hillcrest Run were charazed by their abundance of stable
cobble and boulder substrate which comprised 27% &A% of the substrate
respectively. There was a lack of large coarse wodebris which prevented these
reaches from attaining an “optimal” rating howevestream macrophytes were observed
in reach WSHCO02.

3.2.1.6.1.2 VEGETATIVE PROTECTION

Both banks of reaches WSHC02 and WSHCO04 had madanabunts of bank vegetation
and were rated as “marginal.” The All Reaches ayesdor both banks were slightly
lower at (4.9/10). The moderate scores for thisapeter are attributed to the patchy
(although dense) distribution of vegetation alohg stream banks. Furthermore, the
presence of bedrock outcrops along the stream kelokg with erosion along the toe of
the banks in these reaches may have precludedsthblishment of some vegetation

types.

3.2.1.6.1.3 BANK EROSION

Instances of severe bank erosion were minimal tiivout the Hillcrest Run watershed.
The mean watershed scores for the left and righitdavere both (8.5/10) which rated as
“suboptimal.” The right and left banks of the Idikst Run watershed had the highest
average scores among all the large tributariehesetaverages were much higher than
the All Reaches averages for the left (6.3/10) agidt (7.0/10) banks which were rated
towards the lower end of the “suboptimal” classifion. The high scores in this
watershed can be attributed to the presence ofdbmiland bedrock outcrops which
offered “toe protection” along most of the lengthtlee creek (although some segments
were artificially channelized).

3.2.1.6.1.4 FLOODPLAIN CONNECTION

Scores for théloodplain Connectiorparameter were among the best scores observed in
the Lower Wissahickon. The watershed average 4d&@0) was rated as “suboptimal”
and was considerably greater then the All Reaclhesage score (6.3/20) which was
rated towards the lower end of the “marginal” dfesation. The score for reach
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WSHCO02 (18/20) was rated as “optimal” and was tighést score recorded on the
Lower Wissahickon (along with WSKLO06). The highgdee of floodplain connectivity
in the Hillcrest Run watershed is an atypical obagon considering the highly urbanized
nature of the Wissahickon Creek Watershed and émsealdistribution of infrastructure
along Hillcrest Run. The presence of bouldersiagtttock outcrops within these reaches
likely prevented extensive channel incision.

SUMMARY OF OVERALL BUFFER AND FLOODPLAIN CONDITION SCORES
IN THE HILLCREST RUN WATERSHED

The scores for the individual parameters of @werall Buffer and Floodplain Condition
component of the USAM analysis were all low to nrade except for th&egetated
Buffer Width parameter. The mean component score for the esficRun watershed
(39/80) was less than the All Reaches average /83).5The reduced function of the
floodplains in this watershed can be attributecatoumber of factors, with the most
influential being development and its associatécstructure.

3.2.1.6.2

There are numerous dams, bridges, culverts anchehaed segments on Hillcrest Run,
all with distinct impacts on the hydraulic reginfetioe reach. These impacts culminate in
changes in the magnitude and hydraulic propertieflowvs within the watershed’s
channels and ultimately influence or restrict daamnin floodplain processes such as
flooding and sub-surface return flows. The timimdigration and frequency of many
floodplain processes or the lack thereof, has eastogical impacts on riparian fauna,
vegetation types and the existence, persistencenaimtenance of floodplain habitat.

Table 3-48: USAM Buffer and Floodplain Condition Soring for Hillcrest Run Watershed

OVERALL BUFFER AND FLOODPLAIN CONDITION
Vegetated . . . Overall
Reach ID Sub- Bu_ffer FIoodegun Floodplaln Floodplain Buffer/EP
watershed Width Vegetation Habitat Encroachment o
. Condition
Left | Right
WSHCO02 Hillcrest 9 9 6 5 10 39
WSHC04 Hillcrest 9 9 8 7 6 39
WSHC mean 9 9 7 6 8 39
All Reaches Average 8.1 8.6 13.8 5.5 8.5 44.5

3.2.1.6.2.1 VEGETATED BUFFER WIDTH

The widths of the vegetated buffers in both readfdbe Hillcrest Run watershed were
rated as “optimal” such that on both the right deftl side of the corridor, there were
greater than 50 feet of un-impacted riparian zaleng the majority of the reach. The
mean watershed scores (9/10) for both sides ofctinedor were higher than the All
Reaches averages for both the right (8.1/10) amdeth(8.6/10).

3.2.1.6.2.2 FLOODPLAIN VEGETATION

The dominant vegetation types throughout the reaehe shrubs, understory trees,
mowed turf and groundcover vegetation. There wsigaaise distribution of large, mature
trees in reach WSHCO02, which had a score of (6f@0)this parameter. In some
segments of reach WSHCO02, there were distinct patol both bare vegetation as well
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as mowed turf grass, often up to the edge of tleastbank, which was a primary factor
in the “marginal” rating at this site. In reach WS84, mature trees were much more
abundant than they were in the upstream reach W3@HMOst of the mature trees in

reach WSHCO04 were present in a clustered distohuit the top of the reach- west of
Hillcrest Road. The mean watershed score (7/2®) ratged as “marginal”, which was

considerably lower than the All Reaches average.8(28) which was rated as

“suboptimal.”

3.2.1.6.2.3 FLOODPLAIN HABITAT

Floodplain habitat was limited throughout the H#lst Run watershed. One of the
primary causes of habitat limitation was the exihartificial channelization observed
throughout the watershed, especially in reach WSHGQ@thich was over 90%
channelized. Reach WSHCO04 had the potential te Inaare suitable floodplain habitat
due to the entrenchment ratio (3.6) which sugdesthannel has access to the floodplain
during most bankfull events; however, the highlyamhelized reach was embedded
within a highly manicured landscape where floodmas invariably removed from the
channel’s hydraulic regime. The mean watershedestar this parameter (6/20) was
rated as “marginal’ and was slightly higher thaa All Reaches average score (5.5/20)
which was also rated as “marginal.”

3.2.1.6.2.4 FLOODPLAIN ENCROACHMENT

Scores for théloodplain Encroachmerpgarameter were low to moderate throughout the
watershed. Scores were limited by the extent ofeldg@ment, landscaping and
infrastructure which were all very pervasive thrbogt the watershed. The highest score
was recorded in reach WSHCO02, which ultimately &ddgher density of infrastructure,
but it was not as extensively channelized as ra&8HCO02. The mean score for the
watershed was (8/20) which was slightly lower tlla@ All Reaches average score of
(8.5/20) although both averages were rated as ‘imealf'g
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3.2.2 BELL'SMILL RUN WATERSHED AND REACH CHARACTERISTICS

MONTGOMERY
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- Delaware River

[_| Philadelphia County
|:| Wissahickon Watershed
- Bells Mill Subwatershed

DELAWARE o
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Bel's Mill Run is a second-order
tributary to the main stem of the
Wissahickon Creek. The tributary arises
from an outfall near the intersection of
Lykens and Bell’'s Mill roads. It then
travels parallel to Bell’'s Mill Road for
approximately 5,100 feet before the
Confluence with the Wissahickon main
stem. The tributary runs through a
wooded area of Wissahickon Park;
however, there are instances when the
streambanks abut Bell’'s Mill Road. A
small un-named tributary enters Bell's
Mill approximately 1,300 feet from the
headwaters.

Bell’'s Mill can be characterized as a
type B stream for 400 feet until
stormwater outfall (WSout472)
discharges into it. At this point the
tributary becomes entrenched and over-
widened. Substrate is composed mainly
of course gravel, cobble, and bedrock.

The watershed is a total of 328 acres.
The majority of the watershed is

comprised of wooded (50%), and residential are&oj44 Minor components include
parking (2%), agriculture (2%), and commercial da).
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Figure 3-47: Bell's Mill Run Watershed Land Use
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3.2.2.1 GEOLOGY

The majority of the Bell’'s Mill watershed is undar by the Wissahickon Formation.
The Wissahickon Formation consists of mica sclgsgiss and quartzite. The exposed
schist near the surface is highly weathered. Thies&lickon Formation is also
comprised of metamorphosed sedimentary rocks.

There is a band of Ultramafic rocks in the locatadrBell’s Mill Run. Ultramafic rocks
are igneous rocks that contain very low silica eant Ultramafic rocks possess good
surface drainage while being highly resistant tativering at the same time.

3.2.2.2 SOILs

According to the National Resource and Conservdiervice Soil Survey, the majority

of soils for the Bell's Mill Run watershed are ddged as hydrologic group B. These
soils have a moderate rate of infiltration when #Huils are wet. Water movement
through these soils is considered moderately rapigere is a band of alternating B and
C soils along Bell's Mill Run. Combined, theselsdiave a slow rate of infiltration

when saturated increasing the runoff potential.

Table 3-49: Distribution of NRCS Soil Types in Bels Mill Run Watershed

Percent
Group Area (ft?) of Total
Area
B 14,033,360 98.22%
C 95,727 0.67%
D 158,593 1.11%
Total Area | 14,287,680 100%
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Bells Mill Geology
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Figure 3-48: Geology of Bell's Mill Watershed
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Figure 3-49: Distribution of NRCS Soil Types in Bdls Mill Run Watershed
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3.2.2.3 BANK EROSION

There were 13 bank pin locations along Bell’'s NRlin (Figure 3-50). The calculated
erosion rates are included in Table 3-50. Theialpdistribution of BEHI assessment
results were represented graphically (Figure 3f60rach of the segments assessed on
Bell's Mill Run. Each bank within a respective semnh was assessed and rated
separately; however, channelized and culverted setgmwere not assessed as they
confer a high degree of protection from bank enosio

Table 3-50: Bell's Mill Run Bank Pin Locations

Most Erosion | Erosion
Baseline Recent Rate Rate Eroding (-) or
BEHI NBS Reading Reading (ft) (ftlyr) Aggrading (+)
Bell's Mill
BM1120 Moderate | Low 5/11/2006 8/11/2008 0.14 0.063 A
BM13 High Low 11/7/2005 8/12/2009 -0.81 -0.21 E
BM16 High Extreme 11/13/2006 8/12/2009 -0.49 -0.18 E
BM21 Moderate | High 11/7/2005 8/12/2009 -0.92 -0.24 E
BM2450 Moderate | Low 5/11/2006 8/11/2008 -0.16 -0.072 E
BM25 Moderate | Moderate 11/7/2005 8/11/2008 -1.04 -0.38 E
BM31 High Low 11/7/2005 8/11/2008 -0.29 -0.10 E
BM35 High Moderate 8/7/2007 8/11/2008 0.56 0.56 A
BM4 Moderate | Low 11/7/2005 | 11/13/2006 -0.040 -0.039 E
BM414 Low Very Low 8/18/2006 8/12/2009 0.37 0.12 A
BM422 Low Very Low 8/18/2006 8/11/2008 0.29 0.15 A
BM530 Low Low 5/15/2006 8/11/2008 -0.19 -0.086 E
BM8 High High 8/18/2006 8/12/2009 0.15 0.050 A

Total erosion rates were also calculated for theestength of each tributary within the
lower Wissahickon (Table 3-51). To assess the abized erosion potential of each
tributary, the erosion rate per acre of drainaga quer year and the erosion rate per foot
of stream length per year were calculated.  Hiimwved direct comparison between
each of the tributaries with respect to both wétedssize and the length of the tributary.
Bell's Mill Run was ranked fifth out of the twelvé&ibutaries within the lower
Wissahickon for erosion rate per foot of streangien The rankings were based on a
scale of one being the highest erosion rate anlyéwreing the lowest erosion rate.
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Table 3-51: Erosion Rates for Lower Wissahickon Thutaries

2009
Drainage | Stream

Tributary Area Length Erosion | Erosion

(Acres) (feet) Erosion Rate Rate Per

Rate (Ib/yr) Per Foot of

Acre Stream
Bell's Mill 323 6,722 420,000 1,307 63
Cathedral Run 160 2,790 150,000 913 52
Cresheim Creek 1,218 16,431 | 840,000 690 51
Gorgas Run 499 2,170 170,000 345 79
Hartwell Run 217 3,530 200,000 918 56
Hillcrest 144 5,272 90,000 597 16
Kitchen's Lane 234 7,753 200,000 850 26
Monoshone Creek 1,056 6,926 160,000 156 24
Rex Ave 137 1,903 150,000 1,131 81
Thomas Mill Run 104 4,008 320,000 3,058 79
Valley Green Run 128 2,874 140,000 1,086 48
Wise's Mill Run 446 7,056 490,000 1,090 69
Total/ Average 4,666 67,435 | 3,300,000 | 1,012 54
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Figure 3-50: Bell's Mill Watershed BEHI Ratings andBank Pin Locations
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3.2.2.4 INFRASTRUCTURE TRACKDOWN SUMMARY

Bell’'s Mill Run is completely within Fairmount Parklthough the sections of the Park
closest to the upstream-most portion of the waegtsare surrounded by residential
neighborhoods and associated roadways. As suehnfrastructure in the Bell’'s Mill
Run watershed reflected the drainage requiremédrtealense urban development in the
area near the stream. There were numerous oudatlis manholes, both of which
comprised the vast majority of infrastructure ie tleach. The high number of manholes
can be attributed to the 12-inch diameter sanisgnwyer line that runs parallel to Bell's
Mill Run and passes underneath the stream upstoéathe mouth and connects with
the Wissahickon Low Level Interceptor about 120 seith.. About 80 feet downstream
of the start of reach WSBMOG6, the 12-inch sanitewer line from Manatawna Avenue
crosses under the stream from right to left ancheots to the pipe running adjacent to
the stream. The large number of outfalls waslaited to Bell’'s Mill Road and the
surrounding neighborhoods which contribute stornewatinoff to the stream. The
largest outfall was privately owned outfall WSow4cated on the downstream right at
the start of reach WSBMO06. This outfall conveysctiarge from a 36-inch pipe
stemming from Manatawna Avenue.

The only other infrastructure elements throughoetl'8 Mill Run were two culverts
(WScul081 and WScul083) and a channel (WSchalO3)Scul083 was located
underneath Bell’'s Mill Road on a small tributarydawScul081 conveyed the stream
under Forbidden Drive before the confluence with irain stem of Wissahickon Creek.
While these culverts confined the stream localgytonly constituted 2% of the entire
stream length. The 39 feet of rip-rap channeladach WSBMO04 provided vital bank
protection by restricting the channel from migrgtlaterally towards the road adjacent to
the channel. Most of the infrastructure on Baldl Run is in fair or good condition as
only WSout476 was found to be in poor condition thua debris jam which restricted its
flow.

Table 3-52: Summary of Bell’'s Mill Run Infrastructure Point Features

Infra Combined
Culvert Outfall | Channel Confluence Manhole Other Point | Outfall Area
Section ID Count Count Count Count Count Count Count (ftz)
WSBMO02 1 1 0 5 1 5 3 12.57
WSBMO04 0 4 1 0 2 0 7 6.05
WSBMO06 1 2 0 0 6 0 9 16.77
TOTAL 2 7 1 5 9 5 19 35.39
Table 3-53: Summary of Bell’'s Mill Run Infrastructure Linear Features
Channel Total
Section ID Segment Culvert Percent Length (ft) Channel Percent
Length (ft) Length (ft) Culverted ot ’ Length Channelized
1 side ()
WSBMO02 2858 68 2 0 0 0
WSBM04 1838 0 0 39 39 0.7
WSBMO06 1782 35 2 0 0 0
TOTAL 6478 103 2 39 39 0.20
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3.2.2.5 UNIFIED STREAM ASSESSMENTRESULTS FOR THE BELL’SMILL RUN
WATERSHED

The Bell's Mill Run watershed’s main stem was clktedzed by a rather shallow

gradient, second-order channel. All three of thaches assessed were dominated by

gravel, although there were considerable amount®blble present throughout the main

stem channel. Isolated segments within reaches M2Band WSBMO04 were bedrock-

controlled.

The entire main stem channel, its tributaries adrge portion of the watershed were
located within the boundaries of Fairmount Parked®er than 95% of the watershed lies
within the Greater Philadelphia proper however é¢heras a small portion of the
watershed located on the Montgomery County siddarthwestern Avenue. The Center
for Watershed Protection’s (CWP) Unified Stream esssnent Methodology (USAM)
was used to score and rate the instream, ripan#erband floodplain conditions of the
stream corridor to allow for comparison to otheaates and watersheds within the
Lower Wissahickon Basin.
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Figure 3-53: Results for Bell's Mill Run USAM Compments
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Figure 3-54: Bell's Mill Run USAM Results

3.2.2.5.1 WSBMO02

Reach WSBMO02 formed the headwaters of Bell's MillnrRand began about 230 feet
northeast of Lykens Lane. There were two unnamibditéiries to Bell’'s Mill Run on
reach WSBMO02 as well as a number of small, zeroerordprings and seeps
(WSmisc066,WSmisc069, WSmisc070). The upstream-nisttary was a small (125
feet), first-order tributary, which began as flowrh WSout472 (W-084-02) which drains
the residential neighborhood west of Bell's Mill &b The second tributary (unnamed
tributary B) was much longer (1,060 feet) and waisnied as a result of groundwater
return flow. Reach WSBMO02 was characterized by aleWw slope (1.7%), moderate
width to depth ratio (13.6) and a deeply entrendtteahnel. The reach was classified as a
B4c type stream. The composite USAM score for ra&8BM02 was (91/160).

3.2.2.5.2 WSBMO04

Reach WSBMO04 began approximately 560 feet upstream cross section WSBMO04.
There was one tributary (unnamed tributary A) tdI'8évill Run on this reach, which
was approximately 290 feet in length. The reach wlaaracterized by a moderately
shallow slope (2.9%), a deeply entrenched charifRRE(.3) and a relatively high width
to depth ratio (16.7). These characteristics diassthe reach as a B4c type stream. The
composite USAM score for reach WSBMO02 was (73/160)

3.2.2.5.3 WSBMO06

Reach WSBMO06 began approximately 560 feet upstream cross section WSBMO06.
There was one tributary (unnamed tributary A) td'BéMill Run on this reach, which
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was approximately 290 feet in length. The reach wlaaracterized by a moderately
shallow slope (2.9%), a deeply entrenched charkeE(.3) and a relatively high width
to depth ratio (16.7). These characteristics diassthe reach as a B4c type stream. The
composite USAM score for reach WSBMO02 was (73/160).

3.2.2.6 SUMMARY OF UNIFIED STREAM ASSESSMENTRESULTS

The mean scores for both the individual USAM congds as well as the overall USAM
score were classified as marginal to suboptimalbli@a3-54). Average buffer and

floodplain conditions within the Bell’'s Mill Run itam corridors were slightly better
than the average overall stream condition althotlngine was high variability between
scores for the respective USAM components amoniyithehl sites. The mean USAM

composite score an@verall Buffer and Floodplain Conditioscore for the three Bell's

Mill Run reaches were higher than the average scagpectively for all other reaches
(excluding Bell's Mill Run reaches) in the Philapleia portion of the Wissahickon Creek
Watershed.

Table 3-54: Summary of Bell’'s Mill Run Infrastructure Linear Features

Reach ID Sub- gt\ﬁ 2;6:2 Overall USAM
watershed o Buffer/FP | Score
Condition
WSBMO02 Bells Mill 32 59 91
WSBMO04 Bells Mill 38 35 73
WSBMO06 Bells Mill 46 49 95
WSBM mean 38.7 47.7 86.3
All Reaches Average 42.4 44.5 86.9

3.2.26.1 SUMMARY OF OVERALL STREAM CONDITION SCORES IN THE BELL'S

MiLL RUN WATERSHED

The mearOverall Stream Conditioscore for the Bell's Mill reaches was slightly lemw
than the mean score for all reaches in the lowessH¥iickon stream network (Table
3-55). The difference between the two scores waalgrat significant in that the mean
score for Bell's Mill Run reaches was below the gnaal/sub-optimal threshold of 40/80.
Most parameters were observed to be in the marginaub-optimal range for these
reaches. None of the reaches on Bell's Mill Run evebserved to have optimal
conditions for any scoring parameter. Reach WSBM@6& the highest scoring reach
(95/160) in the watershed as most of the scorirrgrpaters were observed to be sub-
optimal.

The lowest scores were observed forRleodplain Connectioparameter. All reaches in
the watershed were rated as poor (scores of O-;5/dich was a result of the low
entrenchment ratios (1.2 — 1.3) observed for thresehes. The average score of all
reaches in the lower Wissahickon (excluding BelMdl Run) was marginal (6.5/20).
Due to the low entrenchment ratios, most flows étpand in excess of the estimated
channel-forming discharges (estimateg £, ranged from 47.4 cfs to 62.6 cfs) for this
watershed, would not reach the floodplain as ticbs@nels were deeply incised.
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The highest scores observed among the Bell's Milh Reaches were for the Instream
Habitat parameter. Scores for all reaches in therslaed were rated as sub-optimal. This
was the result of the very stable and complex habiforded by the abundant supply of
cobble and small boulders observed in the watershalostantial amounts of CWD were

also observed in all reaches.

Table 3-55: USAM Overall Stream Condition Scoring ér Bell's Mill Run Watershed

OVERALL STREAM CONDITION
In- Vegetative Bank . Overall
Reach ID Sub- Stream | Protection | Erosion Floodplain Stream
watershed Habitat Connection Condition
Left | Right |Left |Right Score
WSBMO02 Bells Mill 13 1 1 6 7 4 32
WSBMO04 Bells Mill 15 5 5 3 7 3 38
WSBMO06 Bells Mill 15 8 8 5 7 3 46
WSBM mean 14.3 4.7 4.7 47 | 7.0 3.3 38.7
All Reaches Average 13.1 4.9 49 6.3 |7.0 6.3 42.4

3.2.2.6.1.1 INSTREAM HABITAT

Scores for thénstream Habitaparameter were all sub-optimal (Table 3-55). Twthe
three reaches were rated higher than the All Rsaakierage, which was also rated as
sub-optimal. The relatively high scores for instnehabitat were attributed to the high
proportion of cobble and boulder substrate obsemdtiese reaches. The proportion of
stable substrate observed in these reaches hadhacbrrelation with thdnstream
Habitat scores as stable particles comprised 30%, 35.5964486 of the substrate for
WSBMO02, WSBM04 and WSBMO6 respectively.

3.2.2.6.1.2 VEGETATIVE PROTECTION

The Vegetative Protection parameter
measures the extent to which stream banks
and immediately adjacent riparian areas are
covered by vegetation in the form of trees,
shrubs and non-woody, emergent
macrophytes Scores for theVegetative
Protection parameter ranged from poor to
sub-optimal. The reach with the highest
score was WSBMO6 with a score of 8/10 for
both the right and left banks. The lowest
scores were observed in reach WSBMO02,
which received scored of 1/10 for both

58 o banks; however, the mean right and left
bank scores for the entire watershed were stilhdrigthan the mean score for All
Reaches. Site WSBMO04 was rated as marginal witltomesof 5/10 for both banks
although these scores were still higher than tHeR&hches scores for both the left and
right banks (4.9/10).
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The low scores for this parameter were most likleéyresult of channel incision observed
throughout this watershed. Localized scour evidérieexposed tree roots, was noted in
each of the Bell’'s Mill reaches. The high degreénafsion in these reaches has created
nearly vertical banks in many areas, which predudee establishment of rooted
vegetation along the banks of Bell’s Mill Run. Timean score for both the right and left
banks of Bell's Mill Run was 4.7/10, which is cldsesl as marginal. Under USAM
scoring guidelines, marginal vegetative protectgoharacterized by obvious disruptions
of vegetative production such as bare patches bfosoclosely cropped patches of
vegetation such that only 50-70% of the streamlsanface is covered by vegetation.

3.2.2.6.1.3 BANK EROSION

Scores for thank Erosiorparameter were all sub-optimal for the right bank ranged
from poor to marginal for the left bank. Scores thoe rlght bank were 7/10 for all Bell's
Mill Run reaches, which was equal to the “A 7 i R ]

Reaches” average of 7/10 for the right bar
The highest score for the left bank wa
observed in reach WSBMO02 (6/10) and th
lowest score was observed in reach WSBMg:
(3/10). None of the Bell's Mill Run reachet
scored higher than the “All Reaches” averag
of (6.3/10) for the left bank. The lower sco
on the left bank can be attributed to tk
proximity of Bell's Mill Road to the channel]
which was less than 30 feet from Bell's Mill
Road in a number of locations along each |
the reaches. The proximity of the road to thi
stream corridor left the corridor susceptible §& '
high peak flows following storm events as well dfside erosion from the sheet flow

draining from the road. These issues were furtkacerbated by the steep valley wall on
the DSL side of the valley which increased the e®joof the stormwater runoff draining

from the road.

3.2.2.6.1.4 FLOODPLAIN CONNECTION

Scores for the Floodplain Connection
parameter were rated “poor” for all Bell's Mill
Run reaches. The mean score for Bell's Mill
Run (3.3/10) was substantially lower than the
‘All Reaches” average (6.3/10), which was
i rated “marginal”. As mentioned previously, the
 entrenchment ratios in the Bell's Mill Run
watershed were very low (1.2-1.3) and
indicated channel incision. Active downcutting
| and scour were visible on the banks throughout
the watershed. Extreme incision ultimately
prevents flood waters from entering the
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floodplain, which has adverse impacts on ripari@getation and productivity. As the
water table lowers, the soils of the streambankaloadequately support vegetation and
become less cohesive, making them susceptible te erosion and channel widening.

3.2.2.6.2 SUMMARY OF OVERALL BUFFER AND FLOODPLAIN CONDITION SCORES

IN THE BELL’SMILL RUN WATERSHED

The Overall Buffer and Floodplairomponent of the USAM composite score was rated
“marginal” for the Bell’'s Mill Run watershed. Scaréor individual parameters exhibited
substantial variation, ranging form poor to optimaith the right side of the valley
exhibiting the superior condition for parametersaihich the right and left banks were
assessed separately. This observation was atuliboiténe proximity of Bell's Mill Road

to the left side of the valley, such that contribng of direct runoff from the road have
caused localized scour and erosion on a substaatiabn of the left bank throughout the
watershed. In addition, the proximity to the rdzak limited the establishment of an
adequate riparian buffer on the left banks of tf8BM04 and WSBMO6 reaches.

Table 3-56: USAM Buffer and Floodplain Condition Soring for Bell’s Mill Run Watershed

OVERALL BUFFER AND FLOODPLAIN CONDITION

Vegetated
Reach Sub- Buffer Floodplain Floodplain Floodplain Buffer/FP
ID watershed Width Vegetation Habitat Encroachment Total
Left | Right
WSBMO02 Bells Mill 10 10 19 5 15 59
WSBMO04 Bells Mill 3 10 13 5 4 35
WSBMO06 Bells Mill 8 10 18 5 8 49
WSBM mean 7 10 16.7 5 9 47.7
All Reaches Average 8.1 8.6 13.8 5.5 8.5 445

3.2.2.6.2.1 VEGETATED BUFFER WIDTH

Scores for th&/egetated Buffer Widtharameter ranged from poor to optimal. The right
bank for all three reaches was rated as optimdl wiscore of 10/10. These high scores
reflect a vegetated buffer of at least 50 feehalgh vegetated buffers on the right side
of the valley were in excess of 250 feet for aflal@es. Scores on the DSL bank exhibited
high variability; whereas scores ranged from p@1t@) at WSBMO04 to optimal (10/10)
at WSBMO2. The poor rating for WSBMO04 reflects ttlese proximity of the reach to
Bell's Mill Road, in that there were substantiagsents of the reach that were within 10
feet of the stream channel. Collectively, the ridfanks of the Bell's Mill reaches
compared favorably against the mean vegetated rowffdth rating of the other large
Wissahickon Creek tributary reaches (8.6/10); haxethe mean left bank score for the
Bell's Mill reaches (7/10) was slightly lower thdéne mean score of all other reaches
(8.1/10).

3.2.2.6.2.2 FLOODPLAIN VEGETATION

Floodplain Vegetatiorratings were based upon the predominant vegetayioa (i.e.
shrub, mowed turf, mature forest) observed throughibe reach as well as the
successional stage of the observed vegetationsstaadsecondary forest, mature forest).
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Generally, the scores were moderately high for '8dlllil Run as WSBMO02 and
WSBMO04 were rated as optimal and WSBMO04 was ratedud-optimal. Compared to
the mean score for all reaches (13.8/20), the 8&fill Run watershed (16.7/20) had a
considerably higher score which was classified@sral. Optimal floodplain vegetation
is defined as land cover dominated by mature foM&BMO04 which was rated sub-
optimal was dominated by a young forest compriskedanly successional species and
saplings.

3.2.2.6.2.3 FLOODPLAIN HABITAT

Floodplain Habitatscores were generally low in the Bell's Mill Ruratsrshed. All sites
were rated as poor due to the low entrenchmerd cdiserved at the three reach cross
sections. The deeply incised channel precludedriwedation of the floodplain which
resulted in poor floodplain habitat as wetland aip@rian vegetation can not become
established. Most of the reaches analyzed in thidysalso had poor floodplain habitat.
The floodplain habitat score for Bell's Mill Run/{®) was slightly lower than the “All
reaches” mean score of 5.5/10.

3.2.2.6.2.4 FLOODPLAIN ENCROACHMENT

The Floodplain Encroachmenparameter evaluates the level of floodplain disace
attributed to human activities and man-made strestsuch as buildings, roads and other
infrastructure or fill material. Scores for thisrpmeter ranged from poor to sub-optimal.
The mean score for the Bell’s Mill Run reaches @&, which was slightly higher than
the mean score for “All Reaches” which was 8.5/20.

The reach that had the least amount of human-cel#teodplain disturbance was
WSBMO02 with a score of 15/20. There were short ssagmof this reach that were close
to Bell’s Mill Road, although the majority of thisach had extensive floodplain area free
of intrusive structures that would adversely affémbdplain function. Conversely, within
reach WSBMO04 there were considerable segmentseofgaich where the channel was
within 35 feet of Bell’'s Mill Road on the downstraaight side of the valley wall. Reach
WSBMO06 was rated as marginal due to the fact thestrof the reach was greater than 70
feet from Bell’s Mill Road.
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3.2.3 HARTWELL RUN WATERSHED AND REACH CHARACTERISTICS

Hartwell Run is a tributary
to the main stem of the
N N Wissahickon Creek.
N M@,E Hartwell Run originates
N \ within ~ the City  of
N Philadelphia. The tributary
N BUCKs originates from two
. privately owned outfalls
L N located in a single family
/ “wJ| residential neighborhood.
' y. Hartwell Run is a first-
/ order tributary and travels
/ approximately 3,530 feet
2N " / before the confluence with
7 N 4 the  Wissahickon main
/ N A stem. The dominant
\ N\ substrate varies from coarse
gravel to small boulder
material. Both the valley
floor and channel have
been substantially impacted
by past and current land
use.

MONTGOMERY

\/\ N 2
Streams 7
B oclavare River r

[__| Philadelphia County

PHILADELPHIA

D Wissahickon Watershed

I:l Hartwell Run

Subwatershed

16,000 8,000 16,000 Feet
DELAWARE

The entire Hartwell Run
watershed is 217 acres.
Major land use types within
the watershed include: wooded (59%), residentiadingle family detached (35%),
recreation (3%), and community service (2%). Healt®Run is surrounded by Fairmount
Park on both sides for most of its length exceptlie top upstream quarter of the stream.
The wooded buffer ranges from 50-2,000 feet.
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Hartwell Run Land Use
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Figure 3-55: Hartwell Run Watershed Land Use
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3.2.3.1 GEOLOGY

The Hartwell Run watershed is completely underllaynthe Wissahickon Formation.
The Wissahickon Formation consists of mica sclgsgiss and quartzite. The exposed
schist near the surface is highly weathered. Thies&lickon Formation is also
comprised of metamorphosed sedimentary rocks.

3.2.3.2 Sous

According to the National Resource and Conservaervice Soil Survey, the soils for
the entire Hartwell Run watershed are classifiedyasologic group B. These soils have
a moderate rate of infiltration when the soils waedt (0.50-1.00 in/hr). Water movement
through these soils is considered moderately rapid.

Table 3-57: Distribution of NRCS Soil Types in Harvell Run Watershed

Percent

Group Area (ft?) of Total
Area
B 9,452,520 100%
Total Area 9,452,520 100%

145 Philadelphia Water Department-Office of Watedsh



Wissahickon Creek Watershed Stream Assessment Repor
Lower Wissahickon Watershed

Legend

R Xw - Wissahickon Formation
@0 || Hydrology
o

o

o

Figure 3-56: Geology of Hartwell Run Watershed
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BANK EROSION

There were four bank pin locations along HartwalinRFigure 3-58). The calculated
erosion rates are included in Table 3-58. Theialpdistribution of BEHI assessment
results were represented graphically (Figure 3f6B8rach of the segments assessed on
Hartwell Run. Each bank within a respective segmeag assessed and rated separately;
however, channelized and culverted segments werassessed as they confer a high
degree of protection from bank erosion.

Table 3-58: Hartwell Run Bank Pin Locations

Most Eroding (-) or
Baseline Recent Erosion Erosion Aggrading
BEHI NBS | Reading Reading Rate (ft) Rate (ft/yr) (+)

Hartwell Run

HW170 | Low Low 8/17/2007 8/10/2009 0.0055 0.0028 A
HW177 | Moderate | Low 4/11/2007 8/12/2008 -0.72 -0.54 E
HW179 | Low Low 8/16/2007 8/10/2009 -0.12 -0.059 E
HW4 Very High | Low 8/17/2006 8/10/2009 0.10 0.034 A

Total erosion rates were also calculated for theestength of each tributary within the

lower Wissahickon (Table 3-59).

To assess the abred erosion potential of each

tributary, the erosion rate per acre of drainaga qer year and the erosion rate per foot

of stream length per year were calculated.

Hiimwed direct comparison between

each of the tributaries with respect to both wétedssize and the length of the tributary.
Hartwell Run was ranked sixth out of the twelveutaries within the lower Wissahickon

for erosion rate per foot of stream length. Thekinags were based on a scale of one
being the highest erosion rate and twelve beindawest erosion rate.
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Table 3-59: Erosion Rates for Lower Wissahickon Thutaries

2009
Drainage | Stream

Tributary Area Length Erosion | Erosion

(Acres) (feet) Erosion Rate Rate Per

Rate (Ib/yr) Per Foot of

Acre Stream
Bell's Mill 323 6,722 420,000 1,307 63
Cathedral Run 160 2,790 150,000 913 52
Cresheim Creek 1,218 16,431 840,000 690 51
Gorgas Run 499 2,170 170,000 345 79
Hartwell Run 217 3,530 200,000 918 56
Hillcrest 144 5,272 90,000 597 16
Kitchen's Lane 234 7,753 200,000 850 26
Monoshone 1,056 | 6,926 | 160,000 | 156 24

Creek

Rex Ave 137 1,903 150,000 1,131 81
Thomas Mill Run 104 4,008 320,000 3,058 79
Valley Green Run 128 2,874 140,000 1,086 48
Wise's Mill Run 446 7,056 490,000 1,090 69
Total/ Average 4,666 67,435 | 3,300,000 | 1,012 54
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Figure 3-58: Hartwell Run Watershed BEHI Ratings ard Bank Pin Locations
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The majority of the Hartwell Run watershed was tedawithin Fairmount Park. Half of
reach WSHWO02 was located outside Fairmount Parkinvid residential neighborhood
between Hartwell Lane and St. Andrew Road. A suli&l amount of infrastructure was
observed within this residential corridor and imgd three (WSdam113, WSdam114 and
WSdam115) of the four dams on Hartwell Run andhbéadwaters of Hartwell, which
arose from a network of springs from old mill hosisend outfalls (WSout577 and
WSout729) that convey stormwater from Hartwell LaDewnstream of the three dams
was a channelized segment (Wscha279) of streanrdhdbeneath a house on Hartwell
Lane. The dams may have been implemented as asnoéaontrolling the amount of
flow that passes under the house to prevent flgpdin

Downstream in reach WSHWO04, the channel was heanflyenced by stormwater.
Increased flow from urban development has excedidedctapacity of the two culverts
(Wscull3 and WScul114) in the reach. The culvesse built several decades ago and
were not designed to transmit the current flow megi therefore, these culverts can
impede the downstream movement of water and sedimAnh WScull16, which was
constructed to protect the 45-inch Wissahickon Highkel Interceptor, this occurred to
such an extent that flow swept over the top of ¢okvert rather than through which
caused substantial scour and mass slumping of @n& Hownstream of the culvert.

PWD is currently modifying WScul116 so that it wilb longer impede streamflow.

While a large portion of the flow came from theidestial area upstream, WSout578
(W-076-07) in the upstream portion of WSHWO04 coreestormwater from a 42-inch
diameter pipe which drained St. Andrew Road anch@dery Road. The majority of the
infrastructure in the upstream residential areAM&#HWO02 was in good condition and
only one infrastructure element, WScull14, wastified as being in poor condition.

Table 3-60: Hartwell Run Infrastructure Point Features

Infra Combined
Culvert Bridge Outfall Channel Dam Point Outfall Area
Section ID Count Count Count Count Count | Count (ft?)
WSHWO02 1 2 6 1 13 19
WSHWO04 2 0 1 0 4 7.1
TOTAL 3 2 7 1 17 26.1
Table 3-61: Hartwell Run Infrastructure Linear Features
Channel
Segment Culvert Percent Length Channel Percent
Section ID | Length (ft) Length (ft) Culverted (ft), 1 side Length (ft) Channelized
WSHWO02 1752 71 4.1 141 141 2.7
WSHWO04 1766 109 6.2 0 0 0
TOTAL 3518 180 51 141 141 1.30
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Figure 3-59: Hartwell Run Infrastructure Locations
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3.2.35 UNIFIED STREAM ASSESSMENTRESULTS FOR THE HARTWELL RUN
WATERSHED

The Hartwell Run watershed’s stream channel wasirs-drder stream with no
tributaries. The majority of Hartwell Run was sikegh within the borders of Fairmount
Park with the exception of the upper reach whiclhiewembedded within a residential
neighborhood. Other significant land uses incluttexl Springside School as well as the
Philadelphia Cricket Club, with the former havingoperty boundaries that extended
across both sides of the Hartwell Run stream ocorridhe Center for Watershed
Protection’s (CWP) Unified Stream Assessment Methagly (USAM) was used to score
and rate the instream, riparian buffer and flootiptanditions of the stream corridor to
allow for comparison to other reaches and watershethin the Lower Wissahickon
Basin.

80

70

60

50 1 Sub-Optimal

40 {--- - - - - - - - - . - - - - - - - -

USAM Score

WSHW02 WSHWO04 All Reaches

Site
@ Overall Stream Condition m Buffer/FP Total ‘

Figure 3-61: Results for Hartwell Run USAM Componers
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Figure 3-62: Hartwell Run USAM Results

3.2.35.1 WSHWO02

Reach WSHWO02 began as flow from WSout729 which eated 60 feet northwest of

Hartwell Road. There were three dams (WSdaml13, aW8d4 and WSdam115)

located on WSHWO02 which impounded considerable melsi of water. The gravel

dominated (53%) reach was characterized by a sttgpe (6.6%), a moderately
entrenched channel (ER=2.2) and a moderate widtepth ratio (11.8). The reach was
classified as a B4a type stream channel. The USAMposite score for WSHWO02 was
93/160.

3.2.35.2 WSHWO04

Reach WSHWO04 began 230 feet downstream of WSculTh&re was one dam
(WSdam116) on the reach; however the impoundmensech by WSdam116 was
considerably smaller than the upstream impoundmemesach WSHWO02. The reach had
a gradient (6.6%) and width to depth ratio (14.@mparable to that of WSHWO02;
however, the reach WSHWO04 channel exhibited a niigher degree of entrenchment
(ER=1.1). The reach was classified as a B4a tyygast channel and had a composite
USAM score of 99/160.

3.2.3.6 SUMMARY OF UNIFIED STREAM ASSESSMENTRESULTS

The mean scores for both of the individual USAM poments as well as the overall
USAM score were all classified as “suboptimal” (TeaB-62). Average conditions within
the Hartwell Run watershed’s buffers and flood@aimere considerably better than
conditions observed within the stream channels. Wagershed averages for each
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component as well as the composite USAM score cozdpaery well against the All

Reaches averages, especially for tBwerall

Buffer and Floodplain Condition

component. The scores for individual parametergedrirom poor to optimal, displaying
similar levels of variability between reaches.

Table 3-62: USAM Results for Hartwell Run Watershed

Overall Overall
Sub- USAM
Reach ID Stream Buffer/FP

watershed Condition | Condition Score

WSHWO02 Hartwell 43 50 93

WSHWO04 Hartwell 42 57 99

WSHW mean 425 53.5 96

All Reaches 42.4 44.8 86.9

3.2.3.6.1 SUMMARY OF OVERALL STREAM CONDITION SCORES IN THE

HARTWELL RUN WATERSHED
The Overall Stream Conditiorscores recorded in the Hartwell Run watershed were

similar in both reaches, yet the two shared few roomalities. The instream habitat in
reach WSHWO04 was far superior to that observedeach WSHWO02, as the reach
WSHWO04 had ample amounts of both coarse woody sléBkVD) and stable cobble and
boulder substrate. Reach WSHWO02 had less tharb&uitastream habitat characteristics
however this reach had higher scores forBaak Erosionand Floodplain Connection
parameters.

The mean score for the Hartwell Run watershed (8@)5vas rated as “suboptimal” and
was only slightly higher than the All Reaches agerascore (42.4/80). The mean
watershed scores for individual parameters of@kerall Stream Conditiomomponent
were higher than All Reaches average scores fopaatimeters except thdoodplain
Connectionparameter. Scores for this parameter were condligtl®w throughout the
Lower Wissahickon (average entrenchment ratio @3)1.

Table 3-63: USAM Overall Stream Condition Scoring ér Hartwell Run Watershed

OVERALL STREAM CONDITION

Sub- Instream Vegetative Bank Floodplain Overall

Reach ID . Protection Erosion . Stream
watershed Habitat - - Connection o

Left | Right |Left |Right Condition
WSHWO02 Hartwell 9 5 5 7 8 9 43
WSHWO04 Hartwell 18 5 5 6 7 1 42
WSHW mean 13.5 5 5 6.5 7.5 5 42.5
All Reaches Average 13.1 4.9 4.9 6.3 7.0 6.3 42.4

3.2.3.6.1.1

INSTREAM HABITAT

The instream habitat in the Hartwell Run waterstetjed from moderate to excellent
and compared well against the habitat conditionseoked in the Lower Wissahickon.
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The mean watershed score for this parameter (1B.%as rated as “suboptimal” and
was slightly higher than the All Reaches averagees(l3.1/20).

The reach with the most suitable habitat, WSHWO4s wharacterized by an abundance
of various size classes of cobble and small bosldEhese substrates provide optimal
benthic habitat for both macroinvertebrates andrinigp (minnow) species that prefer
steep rocky streams due to their stability andrthbility to dissipate flow velocities.
There was also an abundance of large CWD whichroffgable habitat and can
accumulate organic matter and detritus (debris jantgch can serve as an important
food supply, especially for organisms in lower trmplevels.

Reach WSHWO02 was rated as “marginal” with a scdr®/80. The reduced habitat

quality in the upstream-most reach was attributethé lack of stable substrate, which is
one of the most influential factors (aside from evajuality) governing the distribution of

benthic macroinvertebrates. The substrate was ddednby gravel (2-64 mm), which

comprised 54% of the substrate, although there w&emgle amounts of cobble observed
in the reach (34%). Large amounts of sand (9%)@adel can be problematic from a
benthic habitat perspective because these partcdassettle between the interstitial
spaces between larger cobble and boulders, efédgtifilling in these spaces. This

occurrence, known as embeddedness, decreasemuheffloxygen through the stream
bed (hyphoreic exchange) and also decreases thg atiinterstitial spaces for foraging

and shelter.

3.2.3.6.1.2 VEGETATIVE PROTECTION

Scores for the Vegetative Protection parameter vmeoelerate for both sides of the
corridor. Both the right and the left banks had @amscore of 5/10, which was rated as
“marginal.” Even with the relatively low scores ftiis parameter, the Hartwell Run
watershed had slightly higher mean scores thanAthdreaches average which was
(4.9/10) for both the right and the left banks. Emeount of vegetated cover established
on the banks of these reaches was limited by thenexf erosion and “downcutting”
observed, especially in reach WSHWO04 where manthefbanks had nearly vertical
slopes. If the erosion in these reaches were teatdat seems feasible that the extent of
vegetative bank cover would increase as dense atsmegrew up to the edge of many of
the near-vertical slopes.

3.2.3.6.1.3 BANK EROSION

Bank erosion was moderate throughout the Hartwetl Ratershed relative to conditions
observed in other Lower Wissahickon watersheds. mkan watershed scores for this
parameter were rated as “suboptimal” for the bdté left (6.5/10) and right banks
(7.5/10), both of which scored higher than the (6t8/10) and right banks (7/10) All
Reaches averages. These results are in close agreenth the results of the PWD bank
pin study. In the two-year study, estimated erosains (normalized to area and stream
length) of 918 Ibs/acre/yr and 56 lbs/ft/ yr wesdcalated for Hartwell Run. Similar to
the results of the USAM analysis, Hartwell Run wafatively close to the average
conditions observed throughout the Lower Wissahicgiven the average erosion rates
for the entire system were 1,012 Ibs/acre/yr antbS4t/yr.
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3.2.3.6.1.4 FLOODPLAIN CONNECTION

Ratings for this parameter ranged from
“poor” to “marginal” however, these
results concur with the state of floodplain
connection  throughout the  Lower
Wissahickon. Reach WSHWO04 (1/20) had
the worst score among all of the large
Lower Wissahickon tributaries (WSKLO2
and WSCRO08 also scored 1/20).The mean
watershed score of (5/20) was rated as
“marginal” and was within the same range
as the mean score for the Lower

— Wissahickon (6.3/10), which was also

“3& rated as “marginal.” The low scores for
this parameter are symptomatic of the channel adprts observed in many urban
stream systems. Stream channels must reach eguniibwith “flashy” flows derived
from impervious watersheds by adjusting lateralthapnel widening) or vertically
(incision or “downcutting”).

3.2.3.6.2 SUMMARY OF OVERALL BUFFER AND FLOODPLAIN CONDITION SCORES
IN THE HARTWELL RUN WATERSHED

In general, theDverall Buffer and Floodplairconditions observed within the Hartwell
Run watershed were favorable. The mean watersherte §63.5/80) was rated as
“suboptimal” and was considerably higher than thieReeaches average score (44.5/80)
which was rated towards the lower end of the “stibmgd” range of scores. Reach
WSHWO04 had the second highest score (57/80) amioedarge, Lower Wissahickon
tributaries (reach WSMOO2 also scored 57/80) bereadh WSBMO02. Reach WSHWO02
(50/80) had a moderately high score but was limitgdhe proximity of Hartwell Road
in the upper-most segments of the reach.

Hartwell Run’s floodplains and vegetated buffergevether extensive and consisted of
mature and secondary forests; however, from arogmall perspective many floodplain
functions and processes have been altered due t@itdred channel morphology in both
reaches. The stream channels in the Hartwell Ruaraleed were deeply entrenched and
did not inundate their respective floodplains freotly enough to maintain adequate
floodplain habitat. Furthermore, the impacts ofastructure on the reach have altered
the hydraulic characteristics of the watershed.r@hgere four dams, three culverted
segments, a channelized segment as well as a lwitlga the approximately 3,500 feet
creek. These infrastructure elements have tremendopacts on both the flow (i.e.
culverts and bridge abutments) and sediment (dapoumdments) regimes, which
ultimately impacts floodplain processes such asdilng and sediment deposition.
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Table 3-64: USAM Buffer and Floodplain Condition Soring for Hartwell Run Watershed

OVERALL BUFFER AND FLOODPLAIN CONDITION

Reach ID Sub- B\ljfefgrez/?/ti?j?h Floodplgin Floodplain Floodplain Buffer/FP
watershed - Vegetation Habitat Encroachment Total
Left Right
WSHWO02 Hartwell 10 10 17 5 8 50
WSHWO04 Hartwell 10 10 17 5 15 57
WSHW mean 10 10 17 5 11.5 53.5
All Reaches Average 8.1 8.6 13.8 5.5 8.5 44.8

3.2.3.6.2.1 VEGETATED BUFFER WIDTH

Scores for theé/egetated Buffer Widtparameter were very high throughout the entire
watershed as both reaches were rated as “optimtd”seores of (10/10) for both sides of
the corridor. The Hartwell Run watershed compared vo the left (8.1/10) and right
(8.6/10) All Reaches averages, which were ratetbasoptimal.” The vegetated buffers
on both sides of the corridor were well in excet$® feet in most segments of both
reaches. In reach WSHWO02, Hartwell Road limited éx¢ent of the DSL vegetated
buffer near the Hartwell Run the headwaters to gustr 50 feet; otherwise, there was no
development that impacted the extent of buffer zanethe reach. In reach WSHWO04,
vegetated buffers on both sides of the corridorewsr to 300 feet in width.

3.2.3.6.2.2 FLOODPLAIN VEGETATION

Scores for this parameter were very high in bo#ithes. The dominant vegetation type
within the Hartwell Run floodplains was mature f&trealthough there was also a well
established understory throughout both reaches.nféen watershed score (17/20) was
rated as “optimal” and was considerably higher ttlen All Reaches average (13.8/20)
which was rated as “suboptimal.”

3.2.3.6.2.3 FLOODPLAIN HABITAT

Floodplain habitat was limited in the Hartwell Rteaches. The mean watershed score
(5/20) was rated as “poor” and was slightly lowart the All Reaches average (5.5/20).
Both reaches in the Hartwell Run watershed wer@lgieentrenched with entrenchment
ratios of 1.9 and 1.0 for reaches WSHWO02 and WSHY&8gectively. Reach WSHWO04,
the most deeply entrenched reach, would have teeekthe estimated bankfull discharge
in the reach (230 cfs) by more than 1360% (3,3%Btcf overtop its banks and access the
floodplain. The dominance of mature forests in ¢he=aches provides floodplain habitat
in the form of snags and CWD; however, floodplaiabitat types (i.e. backwater
channels, ephemeral pools and wetlands) dependarfioadplain inundation are not
supported or maintained in the Hartwell Run watedsh

3.2.3.6.2.4 FLOODPLAIN ENCROACHMENT

Scores for this parameter ranged from moderateigh. The mean watershed score
(11.5/20) was rated as “suboptimal” and was comalig higher than the All Reaches
average (8.2/20) which was rated as “marginal.” fitglest score (15/20) was recorded
for reach WSHWO04, which had minimal developmenthwitthe floodplain. Reach
WSHWO02 had a much lower score (8/20) due to theiprity of Hartwell Road in the
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upstream-most portions of the reach. Throughouthra&SHWO02, the floodplain was
extensive, often extending well over 100 feet. Idoer in the vicinity of Hartwell Road
the floodplain width was reduced to 50 feet on@&t side of the corridor.

3.2.4 WISE'SMILL RUN WATERSHED AND REACH
CHARACTERISTICS

Wise’s Mill Run is a steep first-
S order tributary to the main stem
h of the Wissahickon Creek. The

\\ s tributary consists of a northern
N 7 branch, which is approximately
SN 3,500 feet in length, and a
— N\ southern branch, which s
approximately 1,700 feet in
/ length. The two branches merge

/ just north of Wise’s Mill Road
P / and continue for another 1,900

T NJAN V4 feet before meeting the
/ ~N. S Wissahickon Creek. The stream
channel is classified as a step-

MONTGOMERY

\ \\ pool, or a Rosgen B3/1 stream.
— e PHILADELPHIA The dominant substrate varies
I Deiavire River from medium gravel to large
L Philadelphia County B}

|:|\MssahickonWatershed CObble matenal BOth the Va”ey
0 Soterehea floor and channel have been
SV = 16,000 8000 10,000 Feet substantially impacted by past

and current land use.

The southern branch originates
from a 48-inch reinforced concrete pipe endingufatl number WSout572 (W-076-13).
Channel slopes range between three and six peasghe channel moves downstream to
its confluence with the Wissahickon Creek. The englted of WSout572 is
approximately 92 acres. The area is marked exdlsiby residential development
which includes single-family homes, twins, apartmeomplexes, and supporting
roadways. The entire watershed is drained by araep storm sewer system that is
directly connected to all impervious surfaces.

The northern branch begins from a 66-inch reinfdroencrete pipe which ends at outfall
number WSout571 (W-075-01). The stream continwgsapproximately 3,500 feet
before merging with the southern branch. In tota¢ estimated drainage area of the
outfalls on the northern branch is 169 acres. Thmna&nage area is characterized by
residential development, commercial developmentpaning, and wooded area.
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The entire Wise’s Mill Run watershed is 446 acrédajor land use types within the
watershed include: wooded (51%), residential —Isifegmily detached (22%), residential
— multi-family (7%), and vacant (5%). The majoratyWise’s Mill Run is surrounded by
Fairmount Park. The Park buffer ranges from abOuieet to about 2,000 feet.
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3.24.1 GEOLOGY

The majority of the Wise’'s Mill Run watershed isdenlain by the Wissahickon
Formation. The Wissahickon Formation consists @fanschist, gneiss and quartzite.
The exposed schist near the surface is highly veeath The Wissahickon Formation is
also comprised of metamorphosed sedimentary rocks.

3.2.4.2 SOILS

According to the National Resource and Conservdiervice Soil Survey, the majority
of soils for the Wise’s Mill Run watershed are sified as hydrologic group B. These
soils have a moderate rate of infiltration when sbés are wet (0.50-1.00 in/hr). Water
movement through these soils is considered modenateid.

There is a band of C soils surrounding the tributar the northern and eastern portion of

the watershed. Group C soils have a slow ratafdfration when saturated (0.17-0.27
in/hr). Water movement through these soils is maigeor moderately slow.

Table 3-65: Distribution of NRCS Soil Types in Wisks Mill Run Watershed

Percent
Group Area (ft?) of Total
Area
B 19,233,482 99.09%
C 194,277 0.91%
Total Area 19,427,760 100%
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Figure 3-64: Geology of Wise’s Mill Run Watershed
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3.2.4.3 BANK EROSION

There were 13 bank pin locations along Wise’s Rilin (Figure 3-66). The calculated
erosion rates are included in Table 3-66. Theialpdistribution of BEHI assessment
results were represented graphically (Figure 3f66rach of the segments assessed on
Wise’s Mill Run. Each bank within a respective seginwas assessed and rated
separately; however, channelized and culverted setgnwere not assessed as they
confer a high degree of protection from bank enosio

Table 3-66: Wise's Mill Run Bank Pin Locations

Most Erosion
Baseline Recent Erosion Rate Eroding (-) or
BEHI NBS Reading Reading Rate (ft) (ft/yr) Aggrading (+)
Wise's Mill
WM1260 | Moderate | Low 5/15/2006 | 8/12/2008 -0.13 -0.060 E
WM13 High Moderate 8/7/2007 | 8/12/2008 -2.68 -2.63 E
WM18 High High 8/21/2006 | 8/12/2008 -0.70 -0.36 E
WM19 High Low 11/5/2005 | 8/12/2009 -0.67 -0.18 E
WM21 Moderate | Low 11/5/2005 | 8/12/2009 -0.24 -0.064 E
WM2160 | Low Low 5/15/2006 | 8/8/2007 0.39 0.31 A
WM27 Low High 8/18/2006 | 8/12/2009 -0.36 -0.12 E
WM29 Moderate | Low 4/22/2008 | 8/12/2009 0.74 0.57 A
WM3 High Low 11/23/2005 | 8/12/2008 -0.72 -0.26 E
WM637 | Low Low 4/22/2008 | 8/12/2009 1.26 0.97 A
WM652 | Low Low 8/21/2006 | 8/12/2008 -0.083 -0.042 E
WM681 | Very Low | Low 8/21/2006 | 8/13/2009 0.063 0.021 A
WM9 Moderate | Very Low | 11/23/2005 | 8/12/2008 0.42 0.15 A

Total erosion rates were also calculated for theestength of each tributary within the
lower Wissahickon (Table 3-67). To assess the abzed erosion potential of each
tributary, the erosion rate per acre of drainaga qer year and the erosion rate per foot
of stream length per year were calculated.  Hiimwved direct comparison between
each of the tributaries with respect to both wétedssize and the length of the tributary.
Wise’s Mill Run was ranked fourth out of the twel¥ebutaries within the lower
Wissahickon for erosion rate per foot of streangten The rankings were based on a
scale of one being the highest erosion rate antyéweeing the lowest erosion rate.
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Table 3-67: Erosion Rates for Lower Wissahickon Thutaries

2009
Drainage | Stream

Tributary Area Length Erosion | Erosion

(Acres) (feet) Erosion Rate Rate Per

Rate (Ib/yr) Per Foot of

Acre Stream
Bell's Mill 323 6,722 420,000 1,307 63
Cathedral Run 160 2,790 150,000 913 52
Cresheim Creek 1,218 16,431 840,000 690 51
Gorgas Run 499 2,170 170,000 345 79
Hartwell Run 217 3,530 200,000 918 56
Hillcrest 144 5,272 90,000 597 16
Kitchen's Lane 234 7,753 200,000 850 26
Monoshone 1,056 | 6,926 | 160,000 | 156 24

Creek

Rex Ave 137 1,903 150,000 1,131 81
Thomas Mill Run 104 4,008 320,000 3,058 79
Valley Green Run 128 2,874 140,000 1,086 48
Wise's Mill Run 446 7,056 490,000 1,090 69
Total/ Average 4,666 67,435 | 3,300,000 | 1,012 54
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Wise's Mill Run BEHI Map
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Figure 3-66: Wise’s Mill Run Watershed BEHI Ratingsand Bank Pin Locations
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3.2.4.4 |INFRASTRUCTURE TRACKDOWN SUMMARY

Wise’s Mill Run exhibited characteristics of a sime that has been affected by
infrastructure that is a result of urban developm@awhile nearly the entire stream was
within Fairmount Park, it was bordered by apartmesmplexes and private residences
on Henry Avenue and Summit Street, which created tlemand for drainage

infrastructure. Stormwater outfalls were a majetdr in the current condition of the

stream as they formed the headwaters to the Wigdlsmain stem as well as the

tributary reaches. Reach WSWMO02 had three lardgialts) with diameters of 5.5 feet,

3.5 feet, and 2.25 feet. These outfalls conveyadff from Port Royal Avenue, Seffert

Street, and Crestview Road through 66-inch, 42;inghd 27-inch diameter pipes

respectively. Along Wise’s Mill Road there wereraeal outfalls that carried runoff from

Henry Avenue and Wise’s Mill Road, the largest dfieh was WSout572 (48 inches).

This outfall discharged such high flows that theatn had eroded and scoured the area
around the outfall leaving the cascade hanging tafieel feet above the water level at
base flow. Downstream of this outfall were fourrmoutfalls which were 1-1.5 feet in
diameter. Currently there is a project on Wise'dl Moad aimed at redirecting
stormwater flows to a constructed wetland southweéseach WSWMO06. While there
were no infrastructure elements designated as haimpmpor condition, WSout572 was
undermined and its condition will likely worsen oviime. There are currently plans
being developed to redesign this outfall such tihatan accommodate the flows
associated with Wise’s Mill Run flow regime.

Table 3-68: Wise's Mill Run Infrastructure Point Features

Infra | Combined
Culvert | Bridge | Outfall | Confluence Dam | Manhole | Point Outfall
Section ID | Count | Count | Count Count Count | Count Count | Area (ft?)
WSWMO02 2 3 0 0 1 6 37.36
WSWM04 2 2 2 1 2 3 12 1.6
WSWMO6 0 1 6 1 0 0 8 25.2
TOTAL 4 3 11 2 2 4 26 64.08
Table 3-69: Wise’s Mill Run Infrastructure Linear F eatures
Segment | Culvert Channel
. Percent Percent
Section ID Length Length Culverted Length Channelized
(ft) (ft) (ft)
WSWMO02 1271 93 7.3 0 0
WSWMO04 3610 241 6.7 0 0
WSWMO06 1297 0 0 0 0
TOTAL 6178 334 5.4 0 0
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Figure 3-67: Wise’s Mill Run Infrastructure Locatio ns
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3.2.4.5 UNIFIED STREAM ASSESSMENTRESULTS FOR THE WISE’SMILL RUN
WATERSHED
The Wise’s Mill watershed’s main stem channel wasm@derately sinuous first-order
channel until it reached the confluence with thetlsern branch of the creek (WSWMO06)
just north of Wise’s Mill Road, where the channelcame a second-order stream
channel. The majority of the channel was locatethiwithe boundaries of Fairmount
Park with the exception of the upstream-most portibthe northern fork of the unnamed
tributary as well as the main stem channel and medatributary in the vicinity of their
confluence. The Center for Watershed ProtectioB%/P) Unified Stream Assessment
Methodology (USAM) was used to score and rate tistréam, riparian buffer and
floodplain conditions of the stream corridor tooal for comparison to other reaches and
watersheds within the Lower Wissahickon Basin.

80
70
60

| Sub-Optimal |

USAM Score

WSWMO02 WSWMO04 WSWMO06 All Reaches

Site

@ Owerall Stream Condition m Buffer/FP Total ‘

Figure 3-68: Results for Wise’s Mill Run USAM Compments
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Figure 3-69: Main Stem Wise’s Mill Run USAM Results

3.2451 WSWMO02

Reach WSWMO02 began as flow from WSout571 (W-075wHich was located on the
grounds of the Summit Park East Apartment ComplexHenry Avenue. The reach
flowed through Fairmount Park for 1,271 feet andezhat culvert WScul501 on Summit
Avenue. The substrate particle size distributios daminated by gravel (54%) although
cobble substrate (42%) was present in consideabt®ints throughout the reach. Reach
WSWMO02 had a relatively shallow slope (2.7%) conepato the other Wise’s Mill
reaches. It was characterized by a high width tptldeatio (30.8) and a deeply
entrenched channel (ER=1.3), which classified treechh as a B4 stream channel. The
composite USAM score (Figure 3-69) for the reack (1®4/160).

3.245.2 WSWMO04

Reach WSWMO04 began at WScul501 (Summit Avenue)eamed at the confluence of
Wise’s Mill Run and Wissahickon Creek. The readwid through Fairmount Park for

approximately 1,750 before it reached the confleenath the south fork (unnamed

tributary A) of Wise’s Mill Run. Downstream of thenfluence, WSWMO04 became a
second-order stream as it flowed alongside Wisels Adenue towards the confluence

with Wissahickon Creek. The substrate particle digs&ibution was dominated by gravel
(56%) and had comparable amounts cobble (38%) ah r&vSWMO02. The reach was
also similar to reach WSWMO02 in terms of cross iseel geometry in that reach

WSWMO04 likewise had a relatively high width to deptatio (20.1) and was deeply
entrenched (ER=1.4). Reach WSWMO04 was classifieal B4a stream channel due to its
steep gradient (5.8%) and had a USAM compositeesabf79/160).
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3.2.45.3 WSWMO06

Reach WSWMO06 represented the south fork (unnamibkdtary) of Wise’s Mill Run.
The main stem of the south fork, which began as flom WSout572 (W-076-13), had a
tributary which began as flow from a privately ownesutfall, WSout728, located on the
grounds of the Fairfield Henry Apartments located Henry Avenue. The main stem
channel became a second-order stream downstre8$obn216, which was located 30
feet upstream of cross section WSWMO06. The sulespatticle size distribution was
similar to that of the other two Wise’s Mill Runaghes assessed, with predominance of
gravel (58%) and an abundance of cobble (34%). cHamnel geometry was similar to
that of the other two reaches with a width to deptio of 22.1 and an entrenchment ratio
of 1.5; however, the slope of reach WSWMO06 (5.2%denit most similar to reach
WSWMO04. The reach was also classified as a B4anstgpe and the USAM composite
score was (58/160).

3.2.4.6 SUMMARY OF UNIFIED STREAM ASSESSMENTRESULTS

The mean scores for both t@erall Buffer and Floodplain Conditioand theOverall
Stream Conditiorcomponents as well as the composite USAM score wiassified as
“marginal” to “suboptimal.” (Table 3-70) Averageratitions within the Wise’s Mill Run
watershed’s buffers and floodplains were slightytér than conditions observed within
the stream channels. The watershed averages forOtrexall Stream Condition
component as well as the composite USAM were fdolyer than the respective All
Reaches averages, however @heerall Buffer and Floodplaitomponent was relatively
close to the All Reaches average. The scores flividual parameters ranged from poor
to optimal, displaying similar levels of variabylibetween reaches.

Table 3-70: USAM Results for Wise's Mill Run Water$ed

Sub- Overall Overall | ;5aMm
Reach ID Stream Buffer/FP
watershed Condition | Condition Score
WSWMO02 Wises Mill 53 51 104
WSWMO04 Wises Mill 35 44 79
WSWMO06 Wises Mill 26 32 58
WSWM mean 38.0 42.3 80.3
All Reaches 42.4 445 86.9
3.246.1 SUMMARY OF OVERALL STREAM CONDITION SCORES IN THE WISE'S

MiLL RUN WATERSHED

In general, the mean score for @gerall Stream Conditiomomponent was 38/80 and
was rated as “marginal.” Reach WSWMO02 was the oeéach that had a score greater
than the All Reaches average score (42.4/80), wiviah rated as “suboptimal.” There
was a trend such that scores were observed to adecri@ the downstream reaches
(WSWMO04 and WSWMO06), which could be due to the éased density of infrastructure
in the downstream reaches as well the proximityise’s Mill Road.

The Instream Habitatparameter had relatively high scores among alhefWise’s Mill
Reaches as all reaches were rated as “suboptimdiigber. The presence of a stable
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substrate (cobble and boulder) and the abundanceoafse woody debris (CWD)

throughout the watershed were the factors mostorssple for the habitat conditions
score. Thd-loodplain ConnectiomndBank Erosiorparameters were amongst the worst-
scoring parameters. Most bank erosion was obseovbd localized; however the lack of
floodplain connection (low entrenchment ratios) welsaracteristic of the entire
watershed.

Table 3-71: USAM Overall Stream Condition Scoring ér Wise’s Mill Run Watershed

OVERALL STREAM CONDITION

Reachip | Sub- | insweam | JFEMS | Bot, | Fioodplain | GUEl
watershed Habitat - - Connection e

Left | Right | Left | Right Condition
WSWM02 | Wises Mill 18 8 8 8 8 3 53
WSWMO04 | Wises Mill 13 4 4 5 6 3 35
WSWMO06 | Wises Mill 13 2 2 2 2 5 26
WSWM mean 14.7 47 4.7 5 5.3 3.7 38
All Reaches 13.1 4.9 4.9 6.3 7.0 6.3 42.4

3.2.4.6.1.1 INSTREAM HABITAT

Scores for the Instream Habitat

parameter were relatively high as
ratings at individual reaches ranged
from “suboptimal” to “optimal.” The
watershed mean score (14.7/20) was
higher than the All Reaches average
(13.1/20) although both were rated as
“suboptimal.” Instream habitat in the
Wise’s Mill Reaches was characterized
by an abundance of stable habitat
features. Reaches WSWMO02,
WSWM04 and WSWMO06 had
substrates comprised of 42%, 38% and
34% cobble respectively. Moreover,
: the dominant size classes of cobble
W|th|n these reaches were medlum to very large leoblshich provides structurally
complex and extremely stable habitat templatesafeariety of macroinvertebrate and
fish species. There were also ample supplies of CdVDarious sizes and stages of
conditioning.

3.2.4.6.1.2 VEGETATIVE PROTECTION

Scores for th&/egetative Protectioparameter were moderate as ratings for each reach
ranged from “poor” at WSWMO6 to “suboptimal” at W3WI2. The mean score of the
watershed for both banks was (4.7/10) which wasdras “marginal.” The All Reaches
average for both the left and right bank was shjghtgher (4.9/10) but was likewise
rated as “marginal.” The worst reach, WSWMO06 (2/1@3s characterized by patches of
bare soil and segments where localized erosionsandr had produced nearly vertical
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banks which precluded the establishment on banktaégn. Reach WSWMO02, which
had the highest score (8/10) was characterizedhlabandance of streambank vegetation
in the form of shrubs (dominant vegetation typej amall to medium-sized saplings and
groundcover vegetation. There were segments ohr#88WMO02 where bank erosion
had produced patches of bare soil; however, thesbamrre not scoured to the extent that
they were vertical and precluded the establishraestreambank vegetative cover.

3.2.4.6.1.3 BANK EROSION

The Wise's Mill watershed was observed to have maideto high levels of bank
erosion, especially on the middle and lower reachewever most instances of erosion
were localized and rarely affected an entire red¢te mean watershed scores for both
the left (5/10) and right banks (5.3/10) were raasd‘marginal.” The Wise’s Mill Run
watershed did not compare well against the All Reacaverages for neither the left
(6.3/10) nor right banks (7.0/10) which were badked as “suboptimal.” As was noted
for theVegetative Protectioparameter, the localized erosion observed indhei reach
(WSWMO06) had produced nearly vertical banks in maegments of the reach. The high
degree of erosion observed in WSMWO06 is most likele to the high density of
infrastructure in the reach as there were thredalst(WSout572, WSout573, and
WSout574) in the upper part of the reach.

3.2.4.6.1.4 FLOODPLAIN CONNECTION

Scores for thé&loodplain Connectioparameter were very low and were indicative of the
elevated levels of channel incision or “entrenchthebserved in many of the Lower
Wissahickon tributaries. The mean watershed sc8t&/20) was rated as “poor”
compared to the All Reaches average (6.3/20) wivih rated as “marginal.” The rather
low scores for both the Wise’s Mill Run watershew dhe larger Lower Wissahickon
tributaries indicate the extent to which largekscavatershed wide imperviousness
drives the hydrodynamic forces that influence cigmorphology.

Channel incision, symptomatic of urban streamserssly disconnects stream channels
from their respective floodplains. The highly urlzaad watersheds of the Lower
Wissahickon have stream networks that are predespde the “flashy” hydrologic
regimes prevalent in urbanized catchments suctsthedm channels have very low base-
flow discharges and extremely high bankfull disgeacapacities. The result is often a
channel in a continual phase of adjustment (latmdl vertical) in response to a “flashy”
hydrologic regime and its associated sediment load.

3.2.4.6.2 SUMMARY OF OVERALL BUFFER AND FLOODPLAIN CONDITION SCORES
IN THE WISE'SMILL RUN WATERSHED

The scores for théverall Buffer and Floodplaincomponent ranged from low to
moderate and generally decreased in the downstil@action. The decreasing trend was
attributed to the increased density of infrastreetand the presence of roads and
development in the downstream reaches. The measrshatd score (42.3/80) was rated
as “suboptimal” and compared well with the All Reas average score (44.8/80) which
was also rated as “suboptimal.”
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The highest scores were observed for\fegetated Buffer Widtharameter. On average

the DSL side of the corridor was observed to hawe a the widest vegetated buffers in
the Lower Wissahickon as the average score forldéfiebanks of the watershed was
(9.3/10), which was rated as “optimal.” The lowssbres in the watershed were recorded

for the Floodplain Encroachmenénd Floodplain Habitat parameters. As with many
other parameters, scores tended to decrease dowhestream reaches.

Table 3-72: USAM Buffer and Floodplain Condition Soring for Wise’s Mill Run Watershed

OVERALL BUFFER AND FLOODPLAIN CONDITION

Vegetated . . . Overall

Reach ID Sub Buffer Width Floodplgun Floodplaln Floodplain Buffer/EP
watershed Vegetation Habitat Encroachment o

Left | Right Condition
WSWMO02 Wises Mill 10 10 14 6 11 51
WSWMO04 Wises Mill 10 7 12 5 10 44
WSWMO06 Wises Mill 8 6 14 1 3 32
WSWM mean 9.3 7.7 13.3 4 8 42.3
All Reaches Average 8.1 8.6 13.8 5.5 8.5 44.5

3.2.4.6.2.1 VEGETATED BUFFER WIDTH

Scores for thé/egetative Buffer Widtharameter were generally high, especially in the

upstream reaches. The mean watershed scores fdefth@®.3/10) and right (7.7/10)

banks were rated as “optimal” and “suboptimal” extjvely. The All Reaches averages
were (8.1/10) and (8.6/10) for the left and rightks respectively as only the right bank

average was higher than the watershed mean sddredower scores in the two lower
reaches (WSWMO04 and WSWMO06), especially on the B&R of the corridor, were
attributed to the presence of development (WSWM@hd Wise’'s Mill Road

(WSWMOB).

3.2.4.6.2.2 FLOODPLAIN VEGETATION
The Floodplain Vegetatiorparameter serves as an estimate of the domingetateon

type present within the stream corridor, with mattorest being optimal. Scores for this
parameter were high as all reaches were ratedudmpsimal.” The watershed average
(13.3/20) was slightly lower than the All Reach&srage (13.8/20) although both were
rated as “suboptimal.” A suboptimal rating for tpisrameter is characteristic of a stream
corridor dominated by young or secondary foresiydwer, mature stands were observed.

3.2.4.6.2.3 FLOODPLAIN HABITAT

Floodplain Habitatscores were very low throughout the watershedrdg ane reach
(WSWMO02) was rated higher than “poor.” The watetshaverage (4/20) was

considerably lower then the All Reaches averagees¢b.5/20) which was rated as
“marginal.” Many aspects of floodplain habitat r&g occasional or seasonal floodplain
inundation (i.e. backwater channels, ephemeralg)pahich delivers upstream sediment,

nutrients and processed organic matter to the filacl Throughout the Wise’s Mill

watershed, values for the entrenchment ratio (métat gauges a channel’s “floodplain

connectivity”) were very low, which is an indicatof infrequent inundation. In the
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context of the USAM, floodplain systems that areaquently inundated will most likely
consist of habitat that is entirely non-wetlandthwiittle evidence of standing water. In
this context, such habitat would not be considergtiimal because it lacks the potential
diversity that would come with a habitat templadenposed of a combination of wetland
and non-wetland habitat.

3.2.4.6.2.4 FLOODPLAIN ENCROACHMENT

Scores for théloodplain Encroachmemarameter were low to moderate throughout the
watersheds as scores were rated from “poor” todptitmal.” Both the mean watershed
score (8/20) and the All Reaches average (8.5/20¢ wated as “marginal.” Scores were
higher in the upstream-most reach (WSWMO02) as lawéhe watershed, infrastructure
such as outfalls, dams, bridges and culverts ingangpon floodplain function. In reach
WSWMO06, the proximity of Wise’'s Mill Road had a «iderably adverse effect on
floodplain function in the reach as some segmehthereach were within 30 to 40 feet
of the road. As such, WSWMO06 had a score of (342@) was rated as “poor.”
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3.2.5 CRESHEIM CREEK WATERSHED AND REACH CHARACTERISTICS

MONTGOMERY

N
\s

—— Streams
- Delaware River

[_| Philadelphia County
|:| Wissahickon Watershed

- Cresheim Creek
Subwatershed

DELAWARE &

PHILADELPHIA

16,000 Feet

Cresheim Creek is a tributary to
the main stem of the Wissahickon
Creek. Cresheim  Creek
originates outside of the City of
Philadelphia and travels for
approximately half a mile before
entering the City limits. The
tributary originates from two
outfalls, one from a single family
residential neighborhood and one
from a light industrial area. Due
to the location outside of the City,
information on these outfalls is
limited. Cresheim Creek is a
first-order tributary for
approximately 2.6 miles until a
smaller 0.3 mile tributary enters
Cresheim  approximately 0.1
miles from the Confluence with
the Wissahickon main stem..
Reaches of the stream channel are
classified as a Rosgen type C and
a Rosgen type F. The dominant
substrate varies from course
gravel to small boulder material.
Both the valley floor and channel
have been substantially impacted
by past and current land use.

The entire Cresheim Creek watershed is 1548 ackasjor land use types within the
watershed include: residential — single family datd (46%), wooded (15%), residential

— row home (7%), and community service (8%).

Ottee creek enters the City of

Philadelphia, it is surrounded by Fairmount Parkboth sides for the entire length. The
Park buffer ranges from about 50 feet to about@feét.

The Philadelphia Water Department (PWD) owns aneraips 12 stormwater outfalls
that discharge into Cresheim Creek. The entireemshed is drained by a separate storm
sewer system that is directly connected to all impes surfaces. There are an additional
9 outfalls owned by an entity other than PWD tledg¢ase into Cresheim Creek.
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Figure 3-70: Cresheim Creek Watershed Land Use
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3.25.1 GEoLOGY

The majority of the Cresheim Creek watershed isedath by the Wissahickon
Formation. The Wissahickon Formation consists @fanschist, gneiss and quartzite.
The exposed schist near the surface is highly veeath The Wissahickon Formation is
also comprised of metamorphosed sedimentary rocks.

The northern portion of the Cresheim Creek watetsheunderlain by the Bryn Mawr
Formation. The Bryn Mawr Formation consists of wwhiyellow and brown gravel and
sand. The Bryn Mawr Formation is considered a lyagpathered formation.

There is a small section of Ultramafic rocks in gmuthwest corner of the Cresheim
Creek watershed. Ultramafic rocks are igneousgticlit contain very low silica content.
Ultramafic rocks possess good surface drainage ewbiting highly resistant to

weathering at the same time.

3.25.2 SoILs

According to the National Resource and Conservdiervice Soil Survey, the majority
of soils for the Cresheim Creek watershed are ifiedsas hydrologic group B. These
soils have a moderate rate of infiltration when sbds are wet (0.50-1.00 in/hr). Water
movement through these soils is considered modgnatpid. There is a small band of
group D soils along Cresheim Creek. These soi® laavery slow rate of infiltration
when saturated (0.02-0.10 in/hr) resulting in ehimgnoff potential.

There is a small section of C soils located on ribeheast corner of the watershed.
Group C soils have a slow rate of infiltration wheaturated (0.17-0.27 in/hr). Water
movement through these soils is moderate or maslgrsibw.

The northern portion of the watershed in Montgont@ounty is underlain by the Urban
Land soils. Urban soils consist of material thas libeen disturbed by human activity
during urbanization. Urban soils have been produt® mixing, filling and
contamination of the native soils in both urban sndurban areas.

Table 3-73: Distribution of NRCS Soil Types in Crebeim Creek Watershed

) Percent of
Group Area (ft?) Total Area
B 9,939,312 14.74%
C 13,486 0.02%
D 87,660 0.13%
Urban 57,390,422 85.11%
Total Area_| 67,430,880 100%
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Figure 3-72: Distribution of NRCS Soil Types in Crsheim Creek Watershed
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3.2.5.3 BANK EROSION

There were nine bank pin locations along CresheigelC(Figure 3-73). The calculated
erosion rates are included in Table 3-74. Theialpdistribution of BEHI assessment
results were represented graphically (Figure 3f@Brach of the segments assessed on
Cresheim Creek. Each bank within a respective segmeas assessed and rated
separately; however, channelized and culverted setgmwere not assessed as they
confer a high degree of protection from bank enosio

Table 3-74: Cresheim Creek Bank Pin Locations

Baseline Most Erosion Erosion Eroding (-) or
BEHI NBS Reading Rece_nt Rate (ft) Rate Aggrading (+)
Reading (ftlyr)
Cresheim Creek

CC35 Moderate Low 8/22/2006 8/11/2009 0.42 0.14 A
CC114 Low Very Low 9/7/2006 8/12/2009 -0.18 -0.062 E
CC18 High Low 8/22/2006 8/11/2009 -1.28 -0.43 E
CC43 High Low 8/22/2006 8/11/2009 0.17 0.058 A
CC45 High Low 8/22/2006 8/11/2009 -0.21 -0.070 E
CC46 High Low 8/22/2006 8/15/2007 -0.09 -0.09 E
CCo64 Low Very Low | 8/22/2006 8/11/2009 0.64 0.22 A
CC74 Low Low 8/22/2006 8/11/2009 0.38 0.13 A
Cc11 High Low 9/7/2006 8/13/2008 0.87 0.45 A

Total erosion rates were also calculated for theestength of each tributary within the
lower Wissahickon (Table 3-75). To assess the abzed erosion potential of each
tributary, the erosion rate per acre of drainaga qer year and the erosion rate per foot
of stream length per year were calculated.  Hiimwved direct comparison between
each of the tributaries with respect to both wétedssize and the length of the tributary.
Cresheim Creek was ranked eighth out of the twehteutaries within the lower
Wissahickon for erosion rate per foot of streangien The rankings were based on a
scale of one being the highest erosion rate anlyéwreing the lowest erosion rate.
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Table 3-75: Erosion Rates for Lower Wissahickon Thutaries

2009
Drainage | Stream

Tributary Area Length Erosion | Erosion

(Acres) (feet) Erosion Rate Rate Per

Rate (Ib/yr) Per Foot of

Acre Stream
Bell's Mill 323 6,722 420,000 1,307 63
Cathedral Run 160 2,790 150,000 913 52
Cresheim Creek* 1,218 16,431 840,000 690 51
Gorgas Run 499 2,170 170,000 345 79
Hartwell Run 217 3,530 200,000 918 56
Hillcrest 144 5,272 90,000 597 16
Kitchen's Lane 234 7,753 200,000 850 26
MO?;ZZE”Q 1,056 | 6,926 | 160,000 | 156 24
Rex Ave 137 1,903 150,000 1,131 81
Thomas Mill Run 104 4,008 320,000 3,058 79
Valley Green Run 128 2,874 140,000 1,086 48
Wise's Mill Run 446 7,056 490,000 1,090 69
Total/ Average 4,666 67,435 | 3,300,000 | 1,012 54

* Drainage area listed above for Cresheim Credkctesf the drainage area located within Philadelphia

County and not the entire Cresheim Watershed.
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Figure 3-73: Cresheim Creek Watershed BEHI Ratingsnd Bank Pin Locations
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3.2.5.4 |INFRASTRUCTURE TRACKDOWN SUMMARY

The Cresheim Creek watershed was one of the dosamtmost watersheds of the
Lower Wissahickon Creek Watershed. Despite thetfat it was located inside the city
of Philadelphia, only part of the stream exhibite tlensity of infrastructure endemic to
such an intensely urban setting. A large proportd the downstream reaches of
Cresheim Creek ran through Fairmount Park which erasely forested and therefore
contained very few infrastructure elements; howewbe headwater and upstream
reaches of Cresheim Creek were heavily influengeifioastructure.

Reach WSCRO04 contained the highest number of itdftalstructure points (i.e. culverts,

outfalls, pipe crossings) and the second highestben of channels. The density of
infrastructure in WSCRO04 was comparatively low givkat the reach was approximately
6,700 hundred feet long including 19% of culversé@am length. The remainder of the
reaches in Cresheim Creek was about a third ofieghgth. Reach WSCRO08 had a large
culvert that represented 10% of its length. WSCR@8 the most channelized reach in
the watershed with 1,975 feet (33%) of channelirati WSCRO08 also had a relatively
large amount of channelized portions, as 11% oftolted length was channelized. The
downstream sections, WSCR10 and WSCR14, had thedamts associated with this

creek. Since dams can affect the stream morphamoglyhydrologic regime for great

distances in both directions, these dams were ingogrtant when considering the effects
of infrastructure.

The Cresheim Creek watershed would likely have beempletely besieged with
infrastructure had the 3 downstream sections netn b&ithin the Park which only
contained 9 of the 64 infrastructure points. Tdtaltpercent of culverted channel length
for the watershed was only 9%, which was small ictemgg the large amount of culverts
upstream. Most of the negative effects of the siftecture in this watershed were
attributed to the upstream portions of the strearhe majority of the infrastructure in
this watershed was in good condition. There wereeselements that exhibited signs of
long-term use, although none were observed to b&tiemely poor condition.
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Table 3-76: Summary of Cresheim Creek Infrastructue Point Features

Pipe/ Infra Combined
Culvert Bridge Outfall Channel Confluence Dam Sewer Other Point Outfall
Section ID Count Count Count Count Count Count Count Count Count Area (ft?)
WSCRO04 9 1 12 4 0 0 2 1 28 74.5
WSCRO06 1 1 9 5 1 0 1 1 17 14.8
WSCRO08 1 0 3 2 1 0 1 0 7 25.9
WSCR10 0 0 0 0 0 1 0 0 1 0
WSCR12 0 2 1 1 0 0 0 0 4 1.8
WSCR14 0 1 1 0 1 1 0 0 3 1.8
TOTAL 11 5 26 12 3 2 4 2 62 118.8
Table 3-77: Summary of Cresheim Creek Infrastructue Linear Features
Segment Culvert Channel Channel Channel
Section ID Liﬁgme(?tt) Length (), Length CZ?\:;‘;ZL Lengt_h (ft), 1 L(?Sgt; Leng@h (ft), 3 Lgr:];trl]qn(?:) ChF;ﬁLC;ir]zte d
3 sides (ft) side ; sides
sides
WSCRO04 6726 20178 1290 19.2 187 48 0 283 1.4
WSCRO06 1980 5940 66 3.3 178 48 567 1975 33.2
WSCRO08 1427 4281 139 9.7 6 224 0 454 10.6
WSCR10 1927 5781 0 0 0 0 0 0 0
WSCR12 2793 8379 0 0 168 0 0 168 2.0
WSCR14 1551 4653 0 0 0 0 0 0 0
TOTAL 16404 49212 1495 9.1 539 320 567 2880 5.9
187 Philadelphia Water Department-Office of Watedsh




Wissahickon Creek Watershed Stream Assessment Repor
Lower Wissahickon Watershed

Cresheim Creek
Infrastructure
©  Bridge ™ Manhole
C Other
@ Confluence © Outfall
© Ci (P} Sewer
Feet ® Dam Streets
0 475 950 1,900 2,850 3,800 - Hydrology

Figure 3-74: Cresheim Creek Infrastructure Locatiors
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3.255 UNIFIED STREAM ASSESSMENTRESULTS FOR THE CRESHEIM CREEK
WATERSHED

The Cresheim Creek watershed is by far the langastrshed of the Lower Wissahickon
Basin with a total area of 1,548 acres (2.42 niifle majority of Cresheim Creek was
within the City of Philadelphia, although the headers of the creek as well as an
additional 0.5 miles of stream were located in &gfield Township, Montgomery

County. Excluding the first 2,500 feet of the maitem channel within Philadelphia,
Cresheim Creek and its two small tributaries wesatained within Fairmount Park.

Large parcels of significance within the watershecduded New Covenant Church of
Philadelphia and the Ivy Hill Cemetery.

The Center for Watershed Protection’s (CWP) Unifsttebam Assessment Methodology
(USAM) was used to score and rate the instreamaridp buffer and floodplain
conditions of the stream corridor to allow for carpon to other reaches and watersheds
within the Lower Wissahickon Basin.

80

70

Sub-Optimal

USAM Score

WSCR04 WSCRO06 WSCRO08 WSCRI10 WSCR12 WSCR14  All Reaches
Site
@ Ovwerall Stream Condition @ Buffer/FP Total ‘

Figure 3-76: Results for Main Stem Cresheim Creek BAM Components
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Figure 3-77: Cresheim Creek USAM Results

3.255.1 WSCRO04

Reach WSCRO04 formed the headwaters to Cresheink @reewas the only reach with
segments of stream channel in Montgomery Countye fidach began as two small
outfall-fed channels that drained to a shallow pdodated 350 feet east of the
intersection of Mermaid Lane and Flourtown Avenilibe larger of the two channels
(DSR) received flow from WSout734 and WSout735. TH&L channel received flow
from WScul532 which drained a large industrial patkoss section WSCRO04, used to
characterize the reach, was located about 4,0@@&renstream within the Philadelphia
portion of Cresheim Creek. The gravel-dominated/{p4each was characterized by a
very high width to depth ratio (41.7), a deeplyrenthed channel (ER=1.2) and an
extremely shallow gradient (0.9%). Overall, thecteaas classified as an F4 stream type
and had a composite USAM score (Figure 3-77) of1(&0).

3.2.5.5.2 WSCRO06

Reach WSCRO06 began at the upstream end of WSchaifizh was located
approximately 560 feet northeast of the Germantéwanue Bridge (WSbri213). The
reach extended 1,980 feet downstream to the etiteafhannelized segment (WSchal75
on DSR and WSchal77 on DSL) of stream west of @wasNalley Road. The substrate
particle size distribution was dominated by gra@%) although cobble-sized patrticles
were present in abundance (31%). The reach wasakared by a moderate width to
depth ratio (15.6), a deeply entrenched (ER=1.2nokl and a relatively shallow
gradient (1.7%). The channel was classified as 4rstFeam type and had a USAM
composite score of (54/160).
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3.2.5.5.3 WSCRO08

Reach WSCRO08 began approximately 150 feet northeofntersection of Lincoln Drive
and Cresheim Valley Road. The upstream segmernteatach were highly channelized
(WScha229 on DSR and WScha230 on DSL) and culvéw&sicul161 beneath Lincoln
Drive). There was a small (approximately 75 feg@fiemeral channel located about 300
feet upstream of cross section WSCRO08. This snilhoel received intermittent flow
from WSout484, which drains Cresheim Valley Roalle Tbottom of the reach was
located 150 feet upstream from WSdam104. Reach VO8@Rs characterized by a high
width to depth ratio (28.2), a deeply entrenchedncel (ER=1.1) and a relatively
shallow gradient (1.8%). The reach was classifeedraF4 type stream and had a USAM
composite score of (62/160).

3.2554 WSCR10

Reach WSCR10 began 130 feet upstream of WSdaml®ichwwas the only
infrastructure element present within the 1,927-f@ach. The reach was characterized
by a high width to depth ratio (25.9), a moderathyrenched channel (ER=1.5) and a
mild gradient (1.6%). As opposed to the upstreaacthes, WSCR10 had a substrate
particle size distribution dominated by cobble-dizgarticles (52%) although gravel
(34%) was abundant throughout the reach. The clhamag characterized as a B4c
stream type and served as a transitional reacheleetthe upstream B-type stream. Reach
WSCR10 had a composite USAM score of (90/160), iwkres the second highest score
observed in the Cresheim Creek watershed.

3.2.5.5.5 WSCR12

Reach WSCR12 began 170 feet downstream of WSbhria38tone arch bridge that
connected a pedestrian footpath. There was a $ampgdtoximately 415 feet) tributary on

the DSL side of the main stem channel about 75upstream of cross section WSCR12.
Reach WSCR12 was the second longest reach (2,298 d&ter reach WSCRO04. The
substrate particle size distribution was dominatsd cobble-sized particles (47%)

although gravel was present in a nearly equal ptmpo(39%). The reach had similar
channel morphology to WSCR10 in that the channel &shigh width to depth ratio

(20.3), a moderately entrenched channel (1.6) andenately shallow gradient (3%). The
reach was classified as a B4 stream channel andahe6AM composite score of

(86/160).

3.2.5.5.6 WSCR14

Reach WSCR14 was the downstream-most reach on €édme<breek. There was one
tributary on the reach, unnamed tributary A, whigtd a total length of 1,497 feet. As
with reach WSCR12, there were few infrastructuemants within the reach. In total,
there was one bridge (WSbri213), an outfall (WS20)5and a dam (WSdam105), the
latter two were both located near the headwatersnoamed tributary A. The substrate
particle size distribution had a nearly equal prtipa of gravel (44%) and cobble-sized
particles (42%). Overall, the reach was charactdriny a large width to depth ratio
(29.7) and an entrenched channel (ER=1.4) and wa@kisto the channel morphology

observed in reaches WSCR10 and WSCR12; howevech rdé$SCR14 had a much

steeper gradient (4.7%) and was classified as a $%@mm type. The reach had a
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composite USAM score of (95/160), which was thehkgj score observed for the
Cresheim Creek watershed.

3.2.5.6 SUMMARY OF UNIFIED STREAM ASSESSMENTRESULTS

The mean scores for both the individual USAM congds as well as the overall USAM
score were all classified as “marginal” (Table 3:-78verage conditions within the
Cresheim Creek watershed’s buffers and floodplaiese slightly better than conditions
observed within the stream channels. The wateratiechges for each component as well
as the composite USAM score did not compare welire the respective All Reaches
averages, especially for th@®verall Stream Conditioncomponent. The scores for
individual parameters ranged from poor to optirdaplaying similar levels of variability
between reaches.

Table 3-78: USAM Results for Cresheim Creek Waterséd

Sub- Overall Overall USAM

R0 | watrshea | Steam | BuE? | seore
WSCR04 Cresheim 26 31 57
WSCRO06 Cresheim 29 25 54
WSCRO08 Cresheim 29 31 62
WSCR10 Cresheim 42 48 90
WSCR12 Cresheim 34 52 86
WSCR14 Cresheim 43 52 95
WSCR mean 34.2 39.8 74.0

All Reaches Average 42.4 44.5 86.9

3.25.6.1 SUMMARY OF OVERALL STREAM CONDITION SCORES IN THE CRESHEIM

CREEK WATERSHED

The mearnOverall Stream Conditiorscore of the Cresheim Creek reaches was 33.8/80,
which rated as marginal. In comparison, the All &es average was 46/80, which was
rated as “suboptimal.” The parameter that companedt favorably with the average
conditions present in the other Lower Wissahickobutaries was théank Erosion
parameter. The mednstream Habitatscore for Cresheim Creek (9.3/20) was relatively
low compared to average conditions observed ir_tveer Wissahickon (14.5/20). This
can be partially explained by the characteristycahallow, wide channels observed in
the upper reaches of Cresheim Creek. These rede¥®€R04, WSCR06, WSCRO08)
had shallow, homogenous depth regimes, substrateibditions skewed toward less
stable (i.e. gravel) particles and minimal abunéancf coarse woody debris (CWD).
The cumulative affects of these factors resulta inabitat template that has a reduced
ability to provide shelter from high velocity scig flows and limited food production
potential (aside from filamentous algae). From angerphic perspective, Cresheim
Creek was characteristic of many impacted urbagasts as width to depth ratios were
relatively high and entrenchment ratios were emély low. These ratios are manifest in
wide, shallow channels with little variation in die@as well as channels that are isolated
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from their respective floodplains. Both of thesetéas have adverse effects on benthic
macroinvertebrates and fish as well as ripariaretaggn.

Table 3-79: USAM Overall Stream Condition Scoring 6r Cresheim Creek Watershed

OVERALL STREAM CONDITION

Vegetative Bank . Overall

Reach ID Sub- Instrgam Protection Erosion F'OOdP'?"” Stream
watershed Habitat - - Connection o

Left | Right | Left | Right Condition
WSCR04 Cresheim 5 3 3 5 8 2 26
WSCRO06 Cresheim 5 4 4 5 8 3 29
WSCRO08 Cresheim 4 5 5 8 9 1 31
WSCR10 Cresheim 14 6 6 7 4 5 42
WSCR12 Cresheim 14 3 3 4 4 6 34
WSCR14 Cresheim 14 4 4 8 9 4 43
WSCR mean 9.3 4.2 4.2 6.2 6.8 3.5 33.8
All Reaches Average 13.1 4.9 4.9 6.3 7.0 6.3 42.4

3.2.5.6.1.1 INSTREAM HABITAT
T TR/ Scores for thdnstream Habitatparameter
ranged from “poor” to “suboptimal”
throughout the watershed. The highest
| scores (14/20) were observed in reaches
. WSCR10, WSCR12 and WSCR14, which
were rated as “suboptimal.” These reaches
were characterized by ample supplies of
stable substrate (52%, 47% and 42% cobble
respectively) and CWD. The moderate
entrenchment ratios observed in these
reaches (1.5, 1.6 and 1.4 respectively)
allowed for the recruitment of CWD from
the adjacent floodplain and upland areas
. - while also creating an opportunity for
exposed root wads to function as usable instredtata

In comparison, the worst reach, WSCRO08, had gedmmgharacteristics that precluded
the establishment of optimal instream habitat cgate The entrenchment ratio (1.1) in
reach WSCRO08 effectively isolated the channel fittve floodplain, which limits the
recruitment of CWD from the “upland fringe.” Furtingore, the substrate in reach
WSCRO08 was dominated by gravel (2-64 mm), whichsdwe confer the same stability
properties as would cobble substrate. The widthepth ratio (28.2) in this reach was
elevated compared to the “suboptimal’ reaches. Aavated width to depth ratio
decreases the depth of flow in the channel suchth®depth profile throughout the
reach becomes relatively homogenous which limits gbtential for habitat suitability
amongst a diverse array of aquatic fauna. The walttlepth ratio observed in WSCR14
was higher than the ratio observed in WSCRO08; hewethe colluvial deposits of
boulders present at the stream margins of reachR¥8Qunction to concentrate a larger
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volume of stream flow in the center of the chantedrefore providing a much more
heterogeneous depth profile.

In general, the upstream reaches (WSCRRé
WSCR06 and WSCRO08) of the Creshei
Creek watershed were observed to h
diminished habitat quality when compardga®
to the downstream reaches. Each of i
upstream reaches was rated as “po
compared to the downstream reaches wh§
were all rated as “suboptimal.” Ir—
comparison to the rest of the watersheds
the Lower Wissahickon, the mean score f
the watershed (9.3/20) was rated
“marginal” whereas the meannstream
Habitat score for All Reaches waj
(13.1/20), which was rated as “suboptimal.

3.25.6.1.2 VEGETATIVE PROTECTION

3 ; : Scores for the Vegetative Protection
parameter were generally low to moderate
throughout the Lower Wissahickon. The All
Reaches averages for the left and right (both
4.9/10) bank were rated as “marginal.” The
mean score for both banks of the Cresheim
Creek watershed was (4.2/10) and was also
rated as “marginal” for this parameter. The
highest score (6/10) was observed in reach
WSCR10 and the lowest score (3/10) was
observed in reaches WSCR04 and WSCR12.
The “poor” and “marginal” ratings for the
reaches downstream of WSCR10 can be
attributed to the extent of localized scour
observed at these sites which can preclude thelisstament of most rooted vegetation.
At sites WSCR12 and WSCR14 the “poor” and “mardinalings for these reaches were
due to factors other than degradation. The presehdmdrock outcrops and colluvial
deposits of boulders, often from the channel matguoge of water) up to the bankfull
elevation in some segments, precluded the estafdishof vegetation patches.

3.2.5.6.1.3 BANK EROSION

In general, scores for tigank Erosiorparameter were moderate to good in the Cresheim
Creek watershed. The mean scores for the watesshigit (6.8/10) and left (6.2/10)
banks were comparable to the respective All Reaahiesages with many of the banks at
individual reaches scoring higher than the All Ressc averages for both the right
(7.0/10) and left (6.3/10) banks. The best reaeh#isin the watershed were WSCRO08
and WSCR14 as both were rated as “suboptimal” éin banks. The lowest scores in the
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watershed for both the right and left banks weoemed for reach WSCR12, which was

rated as “marginal.”

3.2.5.6.1.4 FLOODPLAIN CONNECTION

All stream reaches within the Cresheim Creek whtstsexhibited varying levels of
entrenchment and floodplain disconnection. Entrevestt ratios ranged from (1.1-1.6)
suggesting that floodplain inundation is very ramethis watershed, except for large
events. In comparison, the mean entrenchment fatithe Cresheim Creek watershed
was 1.35 whereas the mean for the large Lower WWislsan tributaries was considerably
higher at 1.8. The bankfull discharge in the reath the lowest score (i.e. most deeply
entrenched reach), WSCRO08 (1/20), was 185 cfs. $-lowthis reach would have to
exceed 428 cfs to inundate the floodplain.

3.2.5.6.2

SUMMARY OF OVERALL BUFFER AND FLOODPLAIN CONDITION SCORES
IN THE CRESHEIM CREEK WATERSHED

The scores for th®verall Buffer and Floodplain Conditioin the Cresheim Creek
stream corridor were generally low to moderatenfioist parameters. The parameters that
were most comparable to the average conditionsreddein the other large Lower
Wissahickon tributaries were théegetated Buffer Widtland Floodplain Vegetation
parameters. The other two parametEtspdplain HabitatandFloodplain Encroachment
were rated in the “poor” to “marginal” range for sagparameters. The low scores for the
Floodplain Habitatparameter were attributed to the fact that theastr channels of the
watershed were “disconnected” from their respectivedplains due to corridor-wide
channel entrenchment of varying degrees. The sdorafe Floodplain Encroachment
parameter were influenced heavily by the extenderxelopment in the upper portions of
the watershed. In many of the upstream reachesisreeere constructed in close
proximity to stream reaches either normal or pafdth the respective stream reaches.
Development of this nature not only reduces the wamaof contiguous floodplain area
adjacent to a stream channel, but also contribex¢ésnsive volumes of high-velocity
stormwater runoff that ultimately degrades chanraeld has a net adverse impact on
downstream reaches as well.

Table 3-80: USAM Buffer and Floodplain Condition Soring for Cresheim Creek Watershed

OVERALL BUFFER AND FLOODPLAIN CONDITION

Vegetated . . . Overall
Reach ID Sub- Bu_ffer Floodplaln FIoodealn Floodplain Buffer/EP
watershed Width Vegetation Habitat Encroachment o
. Condition
Left | Right
WSCR04 Cresheim 7 7 8 6 3 31
WSCRO06 Cresheim 6 3 8 4 4 25
WSCRO08 Cresheim 8 8 9 3 3 31
WSCR10 Cresheim 9 9 12 8 10 48
WSCR12 Cresheim 9 9 17 4 13 52
WSCR14 Cresheim 9 9 17 4 13 52
WSCR mean 8.0 7.5 11.8 4.8 7.7 39.8
All Reaches 8.1 8.6 13.8 5.5 8.5 44.5
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3.25.6.2.1 VEGETATED BUFFER WIDTH

The vegetated buffer widths throughout the Cresh@raeek watershed were rather
extensive. The mean scores for the right (7.5/1@) left (8/10) banks were rated as
“suboptimal” and compared favorably with the ottegge Lower Wissahickon tributaries
(Table 3-80). Extensive variation between sites na@isobserved as all sites except for
WSCRO06 had ratings of “suboptimal” for both banks.

3.2.5.6.2.2 FLOODPLAIN VEGETATION

The Floodplain Vegetatiorparameter takes into account the dominant vegetdipe
(i.e. shrub, mature forest, herbaceous ground caverowed turf) observed throughout a
reach, with mature forest being the optimal cooditiThe presence of a mature riparian
forest is an indicator of low levels of disturbarfoem factors such as development and
extreme flooding given mature forests may take desdo become established. Scores
for this parameter exhibited considerable variatbmtween reaches as ratings ranged
from “marginal” to “optimal.” The mean score for&heim Creek (11.8/20) was lower
than the mean condition observed for the Lower ®Wiskon (13.8/20) although both
were rated as “suboptimal.” A distinct trend wass@led where scores increased
dramatically in a downstream stream direction. W8ZRnd WSCRO06, the upstream-
most reaches were rated as “marginal”, with botlaches scoring (8/20). The
downstream sites WSCR12 and WSCR14 were both sstédptimal” with both reaches
scoring 17/20. The trend may be attributed to abmma factors such as differences in
light availability, slope, hydrology or level ofslurbance between the two ends of the
watershed.

3.2.5.6.2.3 FLOODPLAIN HABITAT

The scores foFloodplain Habitatwere generally very low and ranged from “poor” to
“marginal.” The average score for the watershed wW#&20 which was rated as
“marginal.” The average score for the large Lowes3&hickon tributaries was 5.5/20,
which was also rated as “marginal.” The “poor” &naarginal” ratings observed in the
Cresheim Creek watershed can be attributed to tigh klegree of “floodplain
disconnection” within the channels of the corride evidenced by the range of low
entrenchment ratios (1.1-1.6). Low entrenchmenbsadre an indicator that floodplains
within the corridor are rarely inundated by flodoWis. Over-bank flood flows are vital to
a riparian ecosystem because these flows provplégsrof sediment, nutrients and other
organic matter such as CWD. Without these inputsaatasional inundation, floodplain
habitats such as ephemeral pools and backwaternelsarcannot be formed or
maintained.

3.2.5.6.2.4 FLOODPLAIN ENCROACHMENT

Scores for thd-loodplain Encroachmenparameter ranged from “poor” to “suboptimal”
and increased in a downstream trend. The averagditmm within the watershed’s

corridors was rated as “marginal” with a score of/20. The average condition of the
large Lower Wissahickon tributaries was slightlyteewith a score of 8.5/20. In general,
scores in the upstream reaches were low due tbigtelevel of development in these
sections of the watershed. WSCR04 and WSCRO08, fwbeothree upstream sites, had
the lowest scores in the watershed (3/20) and wated as “poor.” In contrast the
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downstream sites WSCR12 and WSCR14, which are rclmsé&airmount Park, both
scored (13/20) and were rated as “suboptimal.”

3.2.6 KITCHEN'SLANE WATERSHED AND REACH CHARACTERISTICS

MONTGOMERY

3\
7

—— Streams
- Delaware River

[ Philadelphia County
|:| Wissahickon Watershed

- Kitchens Lane
Subwatershed

¥
DELAWARE v}

PHILADELPHIA

16,000 Feet

Kitchen’s Lane Run is a tributary to

the main stem of the Wissahickon
Creek. The tributary originates from
three outfalls (2 City-owned, 1

privately owned) located within an

area of Fairmount Park that is
surrounded by a  residential
neighborhood. Kitchen’s Lane Run
is a first-order tributary for

approximately 1.1 miles until a

smaller 0.1 mile tributary enters
Cresheim approximately 0.15 miles
from the Confluence with the

Wissahickon main stem. The
dominant substrate varies from course
gravel to medium cobble material.
Both the valley floor and channel
have been substantially impacted by
past and current land use.

The entire Kitchen’'s Lane Run
watershed is 234 acres. Major land
use types within the watershed
include: wooded (46%), residential —

row home (27%), and residential — single familyagéed (26%). Kitchen’s Lane Run is
surrounded by Fairmount Park on both sides foetitge length. The Park buffer ranges
from about 50 feet to about 2,000 feet.

The Philadelphia Water Department (PWD) owns aneratps four stormwater outfalls
that release into Kitchen’s Lane Run. The entia@éenshed is drained by a separate storm
sewer system that is directly connected to all ivipes surfaces. There are five
additional private stormwater outfalls that releede Kitchen’s Lane Run.
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Figure 3-78: Kitchen's Land Watershed Land Use
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3.2.6.1 GEOLOGY

The Kitchen’s Lane Run watershed is completely dade by the Wissahickon
Formation. The Wissahickon Formation consists @fanschist, gneiss and quartzite.
The exposed schist near the surface is highly veeath The Wissahickon Formation is
also comprised of metamorphosed sedimentary rocks.

3.2.6.2 Sous

According to the National Resource and Conservdiervice Soil Survey, the majority
of soils for the Kitchen’'s Lane Run watershed adeessified as hydrologic group B.
These soils have a moderate rate of infiltratioremvkthe soils are wet (0.50-1.00 in/hr).
Water movement through these soils is consideredkenately rapid.

There is a small band of group D soils along Kitthd.ane Run. These soils have a
very slow rate of infiltration when saturated (@20 in/hr) resulting in a high runoff
potential.

There is a small section of C soils located near dbnfluence with the Wissahickon
Creek. Group C soils have a slow rate of infilomtwhen saturated (0.17-0.27 in/hr).
Water movement through these soils is moderateocaienately slow.

There is a small portion of Urban Land soils ondlog/instream left side of the tributary
near the headwaters. Urban soils consist of natdrat has been disturbed by human
activity during urbanization. Urban soils have mgeoduced by mixing, filling and
contamination of the native soils in both urban andurban areas.

Table 3-81:Distribution of NRCS Soil Types in Kitchen’s Lane Watershed

Percent
Group Area (ft?) of Total
Area
B 10,149,210 99.57%
C 11,212 0.11%
D 29,560 0.29%
Urban 3,058 0.03%
Total Area 10,193,040 100%
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Figure 3-79: Geology of Kitchen’s Lane Watershed
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Figure 3-80: Distribution of NRCS Soil Types in Kichen's Lane Watershed
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Table 3-82: Kitchen’s Lane Run Bank Pin Locations
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BANK EROSION

There were ten bank pin locations along Kitchenand Run (Figure 3-81).
calculated erosion rates are included in Table .3-8he spatial distribution of BEHI
assessment results were represented graphicalluré~B-81) for each of the segments
assessed on Kitchen’s Lane Run. Each bank withiespective segment was assessed
and rated separately; however, channelized anctat segments were not assessed as
they confer a high degree of protection from bamsien.

The

Most
Baseline Recent Erosion Erosion Eroding (-) or
BEHI NBS Reading Reading Rate (ft) Rate (ft/yr) Aggrading (+)
Kitchen’s Lane
KL32 High High 8/15/2006 8/11/2009 -0.24 -0.080 E
KL35 Very High | Moderate 8/15/2006 8/11/2009 -0.97 -0.33 E
KL38 High Low 8/15/2006 8/11/2009 -0.56 -0.19 E
K44L42 | Very High | High 8/15/2006 8/11/2009 -0.23 -0.076 E
KL44 High Very High 8/15/2006 8/14/2008 -0.57 -0.29 E
KL909 Low Low 8/15/2006 8/11/2009 0.12 0.04 A
KL915 Moderate | Low 8/15/2006 8/11/2009 -0.36 -0.12 E
KL939 Low Low 8/15/2006 8/11/2009 0.13 0.042 E
KL946 Low Low 8/15/2006 8/14/2009 -0.16 -0.055 E
KL950 Low Low 8/14/2006 8/11/2009 -0.41 -0.14 E

Total erosion rates were also calculated for theestength of each tributary within the
Lower Wissahickon (Table 3-83). To assess the abtred erosion potential of each
tributary, the erosion rate per acre of drainaga qrer year and the erosion rate per foot

of stream length per year were calculated.

Hiimwed direct comparison between

each of the tributaries with respect to both wétedssize and the length of the tributary.
Kitchen’'s Lane Run was ranked tenth out of the weefributaries within the lower

Wissahickon for erosion rate per foot of streangien The rankings were based on a
scale of one being the highest erosion rate anlyéwreing the lowest erosion rate.
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Table 3-83: Erosion Rates for Lower Wissahickon Thutaries

2009
Drainage | Stream

Tributary Area Length Erosion | Erosion

(Acres) (feet) Erosion Rate Rate Per

Rate (Ib/yr) Per Foot of

Acre Stream
Bell's Mill 323 6,722 420,000 1,307 63
Cathedral Run 160 2,790 150,000 913 52
Cresheim Creek 1,218 16,431 840,000 690 51
Gorgas Run 499 2,170 170,000 345 79
Hartwell Run 217 3,530 200,000 918 56
Hillcrest 144 5,272 90,000 597 16
Kitchen's Lane 234 7,753 200,000 850 26
MO?;ZZE”Q 1,056 | 6,926 | 160,000 | 156 24
Rex Ave 137 1,903 150,000 1,131 81
Thomas Mill Run 104 4,008 320,000 3,058 79
Valley Green Run 128 2,874 140,000 1,086 48
Wise's Mill Run 446 7,056 490,000 1,090 69
Total/ Average 4,666 67,435 | 3,300,000 | 1,012 54
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Kitchen's Lane BEHI Map
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Figure 3-81: Kitchen's Lane BEHI Ratings and Bank Fn Locations
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3.2.6.4 |INFRASTRUCTURE TRACKDOWN SUMMARY

Kitchen’s Lane Run was located entirely within Raaunt Park. Despite its location, the
stream had numerous pieces of infrastructure ameaociwith the urban development
within the area. The majority of the infrastruetn Kitchen’s Lane Run was located in
reach WSKLO6 on a tributary to Kitchen’s Lane. Theutary (unnamed tributary A)

ran parallel to Kitchen’s Lane and had three homdesg its banks. There were two
bridges (WSbri230 and WSbri231), two culverts (W00 and WScul512), a dam
(WSdam103), and 345 feet of channelization on ksitles (Wschall7 on DSR and
WSchal79 on DSL) of the small stream. The chapaigdin accounted for 7% of the
stream length of WSKLO6 and was the only channeélzertion of Kitchen’s Lane Run.

The bridges and culverts on the tributary can kibated to residents living in the area
and their access to both sides of the creek.

In reach WSKLO2 there were five large outfalls, #8t in diameter, which contributed a
considerable amount of stormwater to the chanfibere were two culverts on Kitchen’s
Lane that conveyed the stream under sewer pipeScul10 in reach WSKLO04 passed a
15-inch sanitary sewer line from Mount Pleasant Raaver the stream to the
Wissahickon High Level Interceptor east of WScul09$ich passes the high level
interceptor over Kitchen’s Lane Run. These cubséitl not appear to have the capacity
to convey the necessary flow of water and sedirdeninstream to stabilize the channel.
Evidence of this can be seen in the photos (AppeByliwhich show a debris jam behind
WScul510 and fine sediment deposition downstreanW&cul099. Along Kitchen’s
Lane Run, there were three infrastructure eleme¢h&t were in poor condition
(WSchall7, WSchal79 and WScul100), all of whichewecated on unnamed tributary
A.

Table 3-84: Kitchen’s Lane Infrastructure Point Feaures

Section | Culvert | Bridge | Outfall | Channel | Confluence Dam Inf_ra Combined
Point Outfall
ID Count Count Count Count Count Count 2
Count | Area (ft9)
WSKL02 0 1 5 0 0 0 6 23.6
WSKLO04 2 0 1 0 0 0 3 3.1
WSKLO6 3 5 3 2 3 1 14 11.0
TOTAL 5 6 9 2 3 1 23 37.7
Table 3-85: Kitchen’s Lane Infrastructure Linear Features
Channel
Section ngr?qfr? t (Eg:\vetﬁ Percent Length Channel Percent
ID g g Culverted (ft), 2 Length (ft) | Channelized
(ft) (ft) .
sides
WSKLO02 2223 0 0 0 0 0
WSKLO04 1973 128 6 0 0 0
WSKLO06 3370 28 1 351 702 6.9
TOTAL 7566 156 2 351 702 6.9
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Figure 3-82: Kitchen's Lane Infrastructure Locations
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Figure 3-83: Kitchen's Lane Priority Infrastructure
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3.2.6.5 UNIFIED STREAM ASSESSMENTRESULTS FOR THE KITCHEN 'SL ANE

WATERSHED
The Kitchen’s Lane watershed was extensively dgesloalthough the Kitchen’s Lane
main stem channel and its single tributary werén lmoimpletely within the boundaries of
Fairmount Park. North of Wissahickon Avenue, thekHa referred to as Carpenter’s
Woods whereas below Wissahickon Avenue, the Parkfesred to as Kitchen’s Lane.
The Center for Watershed Protection’s (CWP) Unifttcbam Assessment Methodology
(USAM) was used to score and rate the instreamgridp buffer and floodplain
conditions of the stream corridor to allow for campon to other reaches and watersheds
within the Lower Wissahickon Basin.

80

70 Optimal

Sub-Optimal

USAM Score

WSKLO02 WSKL04 WSKLO6 All Reaches
Site

@ Overall Stream Condition @ Buffer/FP Total ‘

Figure 3-84: Results for Main Stem Kitchen’s Lane 3AM Components
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Figure 3-85: Kitchen's Lane USAM Results

3.2.6.5.1 WSKLO02

The upstream-most segments of reach WSKL02 forrhedheadwaters of Kitchen’s
Lane. Reach WSKLO2 began as flow from one privateiyed outfall, WSout513, and
one City owned outfall, WSout514 (W-068-02), each which were located
approximately 50 feet southwest of Green Streee fldw from each of these outfalls
created short channels (80 feet and 145 feet régplycfor WSout513 and WSout514)
which were consolidated a short distance downstreafimere were relatively few
infrastructure elements along the length of thehlyiginuous reach - there were two
additional outfalls (WSout515 and WSout516) and raals pedestrian footbridge
(WSbri536) that crossed Kitchen’'s Lane downstredntross section WSKL02. The
substrate particle size distribution was domindtgdjravel-sized particles (64%), while
sand (18%) and cobble particles (16%) were obseaveduch smaller proportions. The
reach was characterized by a very high width taldegtio (30.9), a deeply entrenched
channel (ER=1.1) and a shallow gradient (1.7%).cR&JSKLO02 was classified as an F4
stream type and had a composite USAM score (Figité) of (86/160).

3.2.6.5.2 WSKLO04

Reach WSKL04 began 350 feet northeast of Wissahiédsenue. There were very few
infrastructure elements along the reach — only wubverts and a 24-inch outfall

(WSout517) such that there were very few anthropgiow alterations on the reach.
The substrate particle size distribution was doteithdy gravel (50%) however cobble
(27%) and sand (22%) were present in relative adocel throughout the reach. The
reach was characterized by a moderate width tchdgpio (16.9), a slightly entrenched
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channel (ER=2.5) and a steeper gradient (2.3%) tirampstream reach WSKL02. The
channel was classified as a type C4b stream chaiihel moderately sinuous reach
represented a transition between the wide, hightyeached F-type stream channel in
the segments of the reach upstream of WSKL04 aadtigeper, more narrow and less
entrenched C-type stream channel downstream. TRMUI®mposite score for the reach
was 118/160 and was the highest score observed caralbrreaches in the Lower
Wissahickon Basin.

3.2.6.5.3 WSKLO6

Reach WSKLO6 was the downstream-most reach in ttolénh’s Lane watershed. There
was a small tributary (650 feet) to Kitchen’s Lahat began as flow from a privately
owned outfall, WSout730, which was located appratety 280 feet southwest of the
intersection of Scotforth Road and Kitchen’'s Lameafl]. The majority of the
infrastructure elements present in the Kitchen’'sdavatershed were located on or in the
vicinity (upstream and downstream of the Kitcheh@ne confluence) of the small,
highly channelized unnamed tributary. The reach ghly sinuous and ran parallel to
Wissahickon Creek until it reached the Wissahickoreek confluence, which was
located about 260 feet downstream of cross setiBMS126. Reach WSKL0O6 was the
only reach with a substrate particle size distidoutiominated by cobble (34%) although
gravel-sized particles (34%) were present in neagyal proportions. Reach WSKLO06
had channel geomorphology very similar to thateaich WSKL0O4 and was characterized
by a moderate width to depth ratio (17.2), an ewély low degree of entrenchment
(ER=2.8) and moderately gradient (2.8%). The reah classified as a B4c type stream
and had a USAM composite score of 103/160.

3.2.6.6 SUMMARY OF UNIFIED STREAM ASSESSMENTRESULTS

The mean scores for both the individual USAM congds as well as the overall USAM
score were all classified as “suboptimal” (Tabl86)- Average conditions within the
watershed’s riparian buffers and floodplains wdighly better than conditions observed
within the stream channels. The watershed averfmgesach component as well as the
composite USAM score compared well against theease All Reaches averages,
especially for theDverall Buffer and Floodplaitomponent. The ratings for individual
parameters ranged from poor to optimal, displaimglar levels of variability between
reaches.

Table 3-86: USAM Results for Kitchen’s Lane Waterskd

Overall Overall
Reach ID watse Lrjsl?r;e q Stream | Buffer/FP gfc'?‘rzl
Condition | Condition
WSKL02 Kitchen's Lane 30 56 86
WSKL04 Kitchen's Lane 63 55 118
WSKL06 Kitchen's Lane 59 44 103
WSKL mean 50.7 51.7 102.3
All Reaches Average 42.4 44.5 86.9
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3.2.6.6.1 SUMMARY OF OVERALL STREAM CONDITION SCORES IN THE KITCHEN'S
LANE WATERSHED

Scores for théverall Stream Conditioparameter were moderate to high ranging from
“marginal” to “optimal”. The mean watershed scéwe all three reaches (50.7/80) was
rated as “suboptimal” and compared favorably wite All Reaches average of 42.4/80
which was also rated at the lower end of the “stibggd” range. The reach observed to
be in the best condition was reach WSKLO04 (63/8jich was rated as “optimal” and
was the highest scoring reach among the large LaWissahickon tributaries (second
highest in the Lower Wissahickon after WSVG). Re8¢SKL06 had a score of (59/80)
and was rated as “suboptimal” which ranked thigheas the third highest scoring reach
among the large Lower Wissahickon tributaries (floum the Lower Wissahickon). With
respect to the individual parameters that comptise Overall Stream Condition
component, theFloodplain Connectionparameter exhibited the largest degree of
between-reach variation. The reaches WSKL02 and M@SKvere observed to be in the
worst and the best condition, respectively, amoligttee reaches in the Lower
Wissahickon.

Table 3-87: USAM Overall Stream Condition Scoring ér Kitchen’s Lane Watershed

OVERALL STREAM CONDITION

Vegetative Bank . Overall
Reach Sub- Instream Pr(?tection Erosion Floodpla_un Stream
ID watershed Habitat Connection Condition
Left | Right | Left | Right
WSKL02 Kitchen's Lane 11 3 4 5 6 1 30
WSKL04 Kitchen's Lane 17 8 8 8 7 15 63
WSKLO06 Kitchen's Lane 15 7 7 6 6 18 59
WSKL mean 14.3 6.0 6.3 6.3 6.3 11.3 50.7
All Reaches Average 13.1 4.9 4.9 6.3 7.0 6.3 42.4

3.2.6.6.1.1

INSTREAM HABITAT

Instream Habitatscores for all three reaches were relatively hégid ranged from
“marginal” to “optimal.” The reach-wide average Bsx0(14.3/20) was rated as

“suboptimal” and was slightly higher than the Alk&hes average (13.1/20) which was
rated as “suboptimal” as well. The reach with thghbst rating was WSKL04 with a
score of 17/20. This reach was the only reach énKitchen’s Lane watershed that was
deemed to have “optimal” instream habitat. The tadtiemplate observed in this reach
was characterized by an abundance of cobble (2b)aa even distribution of small
boulders. Other habitat features included coarsedyalebris (CWD) and the presence
of undercut bank habitat, which is an important ponent of suitable fish habitat-
especially on small, low-order tributaries. Theklaaf extensive channel incision and
widening created the opportunity for a heterogesedepth and velocity regime
throughout the reach, which is usually an aspedtabitat suitability absent from urban
systems.
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Reach WSKL02 had a score of 11/20 for this parametach put this reach at the

threshold between marginal and suboptimal. Theaedlthabitat quality in this reach can
be attributed to a number of factors. This reacth the highest percentage of gravel at
64%. Gravel is a key component of fish spawningita however, it does not convey a
high degree of stability [resistance to disturbdqmeeich is an important component of

macroinvertebrate habitat suitability. Furthermdtes effect of channel morphology on

habitat suitability is evident in this reach. Thé&th to depth (30.9) and entrenchment
(1.1) ratios observed in this reach are indicatwean overly widened channel with

limited floodplain access. In effect this createwide, flat channel that lacks the depth
and velocity heterogeneity present in reach WSKaf4vell as the ability to deposit finer

sediment onto the floodplain and retain larger nsbable particles.

3.2.6.6.1.2 VEGETATIVE PROTECTION

The Vegetative Protectiorparameter reflects the extent to which streambaanies
protected by vegetative cover. In general scoras waher high for this parameter in all
reaches except for reach WSKLO2, in which the bafihtk was rated as “poor” and the
right bank was rated slightly higher with a “mamginrating. Overall, the Kitchen’s Lane
stream corridor offered a great deal of vegetgbiggection as the mean watershed score
for both the left (6/10) and right (6.3/10) bankere higher than the All Reaches
averages for the left (4.9/10) and right (4.9/180ks respectively.

3.2.6.6.1.3 BANK EROSION

Bank Erosionin the Kitchen’s Lane watershed corridor was matieas the scores for

the basin were all rated as “marginal” to “subogifiifor this parameter. The average
watershed score was 6.3/10 for both the left agidgt thanks. The mean score for the left
bank of the Kitchen’'s Lane corridor was equal te #hll Reaches average (6.3/10).
However, the average score for the All Reachest figimk (7.0/10) was considerably

higher than the Kitchen’s Lane right bank averaga/(0).

Reach WSKLO4 had the highest scores for this paemeth a score of 8/10 for the left
bank and a score of 7/10 for the right bank, bdtlwloich were rated as “suboptimal’”.
The worst bank condition was observed in reach W&KWwith scores of 5/10 and 6/10
for the left and right banks respectively. Thepdisty in streambank erosion between
these two sites can be attributed to distinct festwf the two reaches. WSKLO04 has a
larger proportion of its streambanks covered byetatipn as well as a higher distribution
of large cobble and boulders, both mid-channel @iodg the channel margins. Larger
substrate particles such as cobbles and bouldeesrhach higher “roughness” than less
coarse substrate such as gravel (65% of the stdstr&VSKL02), and work to dissipate
much of the kinetic energy conveyed through thennkhduring bankfull flow events.

3.2.6.6.1.4 FLOODPLAIN CONNECTION

Scores for thé-loodplain Connectiorparameter exhibited extreme variation throughout
the watershed. Reach WSKL02 had the lowest scd@®) bbserved for this parameter
throughout the entire Lower Wissahickon; whereasme/VSKLO06 had the highest score
(18/20) observed in the Lower Wissahickon. Givea éxtreme variation in floodplain
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connection, the Kitchen’s Lane watershed comparatiagainst the All Reaches average
for the larger Lower Wissahickon tributaries. Thean score for the watershed (11.3/20)
was rated as “suboptimal”’, and was considerablydrighan the All Reaches average
(6.3/20) which was rated as “marginal”.

3.2.6.6.2 SUMMARY OF OVERALL BUFFER AND FLOODPLAIN CONDITION SCORES
IN THE KITCHEN 'S LANE WATERSHED

The Overall Buffer and Floodplairscores for Kitchen’s Lane watershed were relagivel
high for most parameters. Although, scores were for the Floodplain Habitat
parameter, the mean watershed score (7.9/20) \ats/eéy high given scores for this
parameter were low throughout the Lower WissahicKbkely due to the high
occurrence of stream incision). In general, mostth@ riparian buffers within the
watershed were unperturbed as the scores fovelgetated Buffer Widtparameter were
rated as “suboptimal” and “optimal” for the left carright banks of the corridor
respectively. Mean scores for the Kitchen’'s Langéewshed were higher than respective
All Reaches averages for every parameter excephéoleft bankv/egetated Buffer Width
parameter (8/10) which was negligibly less thanAhd&keaches average of 8.1/10.

Table 3-88: USAM Buffer and Floodplain Condition Soring for Kitchen’s Lane Watershed

OVERALL BUFFER AND FLOODPLAIN CONDITION

Vegetated
Reach Sub- Buffer Floodplain | Floodplain Floodplain Buffer/FP
ID watershed Width Vegetation Habitat Encroachment | Condition
Left | Right
WSKLO2 | Kitchen's Lane 10 10 18 3 15 56
WSKLO4 | Kitchen's Lane 8 8 15 11 13 55
WSKLO6 | Kitchen's Lane 6 9 13 8 8 44
WSKL mean 8.0 9.0 15.3 7.3 12.0 51.7
All Reaches Average 8.1 8.6 13.8 5.5 8.5 44.5

3.2.6.6.2.1 VEGETATED BUFFER WIDTH

Vegetated buffers within the watershed were obsktwde in good condition. The reach
where the largest riparian buffer was observed W&&L02 (10/10), which was rated as
“optimal” and had buffers in excess of 50 feet athbthe right and left banks. The
watershed averages for the left (8/10) and rightQPbanks were rated as “suboptimal”
and “optimal” respectively and compared well wikie tAll Reaches averages of 8.1/10)
for the left bank and 8.6/10 for the right bank.

3.2.6.6.2.2 FLOODPLAIN VEGETATION

The predominant floodplain vegetation within the@vahed was consistently observed to
be mature and secondary forest although other aggettypes such as shrubs and
wetland obligates were also observed. The mearnrsiee score for this parameter was
15.3/20, which was rated as “suboptimal.” Reach \M&Khad the highest score (18/20)
and was rated as “optimal.” Overall, the watersbemhpared favorably against the All

Reaches average (13.8/20) which was rated as “Sutmpas well.
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3.2.6.6.2.3 FLOODPLAIN HABITAT

Floodplain Habitat scores were rated as “poor” to “marginal” withimetwatershed.
However, the observed conditions were somewhaebd#tian the average conditions
observed in the other large Lower Wissahickon tebas. The watershed average score
was 7.3/20 compared to the All Reaches mean s¢d@e&£20, although both were rated
as “marginal.” WSKL04 and WSKLO6 were not deeplgiged indicating that channels
in these reaches are able to access the floodplbservations of obligate wetland
vegetation (Eastern Skunk Cabbageymplocarpus foetidusiirther support the fluvial
geomorphology-based assumption of frequent floodptaundation in these reaches.

3.2.6.6.2.4 FLOODPLAIN ENCROACHMENT

Scores for this parameter ranged from moderatagio throughout the watershed such
that there was a relatively small impact of man-enattuctures and infrastructure on
floodplain function. The watershed mean score (@RI#as rated as “suboptimal” and
was considerably higher than the All Reaches aeer@j5/20) which was rated as
“marginal.” Most of the watershed had an extensiwgnterrupted floodplain whereas
the only significant encroachment was Kitchen’s &anvhich impinged upon the
floodplain in the lower third of WSKLOG.
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3.2.7 MONOSHONE CREEK WATERSHED AND REACH CHARACTERISTICS

MONTGOMERY

—— Streams
. Delaware River

[ | Philadelphia County
|:| Wissahickon Watershed

. Monoshone Creek
Subwatershed

S
DELAWARE 17

PHILADELPHIA

18,000 Feet

Monoshone Creek is a tributary
to the main stem of the
Wissahickon Creek. The
tributary originates from three
outfalls, two privately owned
(WSout544 and WSout545) and
one city owned, WSout543 (W-
068-04). Monoshone Creek is a
first-order tributary for
approximately 0.5 miles until a
smaller 0.1 mile tributary enters
the Monoshone approximately
0.4 miles from the confluence
with the Wissahickon main stem.
Another small 0.25 mile
tributary enters Monoshone
Creek approximately 0.25 miles
from the confluence with the
Wissahickon main stem. The
substrate varies from clay and
silt to large boulders at different
sections along the tributary.
Both the valley floor and
channel have been substantially
impacted by past and current
land use.

The entire Monoshone Creek
watershed is 1,056 acres. Major

land use types within the watershed include: woo(B®0o), residential — row home
(29%), residential — single family detached (21%phd commercial (5%). The
Monoshone Creek is surrounded by Fairmount Parkath sides for the entire length.
The Park buffer ranges from about 100 feet to aBiQ0 feet.
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Figure 3-86: Monoshone Creek Watershed Land Use
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3.2.7.1 GEOLOGY

The majority of the Monoshone Creek watershed idedain by the Wissahickon
Formation. The Wissahickon Formation consists @fanschist, gneiss and quartzite.
The exposed schist near the surface is highly veeath The Wissahickon Formation is
also comprised of metamorphosed sedimentary rocks.

There is a small section of mafic gneiss in thetlsann portion of the Monoshone Creek
watershed. The mafic gneiss formation consistavedither-resistant rocks that show
good surface drainage.

3.2.7.2 SOILS

According to the National Resource and Conservdiervice Soil Survey, the majority

of soils for the Monoshone Creek watershed aresifled as hydrologic group B. These
soils have a moderate rate of infiltration when sbés are wet (0.50-1.00 in/hr). Water
movement through these soils is considered modenatpid. There is a small band of
B/D soils along the western tributary of the Monasé Creek. Group D soils have a
very slow rate of infiltration when saturated (@20 in/hr) resulting in a high runoff

potential.

There is a small section of hydrologic group A sain the southern portion of the
tributary. Group A soils have a low runoff potehtiThese soils also have a high rate of
infiltration (1.00-8.3 in/hr) when saturated.

A small band of Urban soils borders the Monoshomeek Urban soils consist of
material that has been disturbed by human actdutyng urbanization. Urban soils have
been produced by mixing, filling and contaminatadrthe native soils in both urban and
suburban areas.

Table 3-89: Distribution of NRCS Soil Types in Monshone Creek Watershed

Percent of
2
Group Area (ft2) Total Area
A 4,600 0.01%
B 7,079,301 15.39%
B/D 4,600 0.01%
Urban 38,910,858 84.59%
Total Area | 45,999,360 100%
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Figure 3-87: Geology of Monoshone Creek Watershed
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Figure 3-88: Distribution of NRCS Soil Types in Mommshone Creek Watershed
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3.2.7.3 BANK EROSION

There were seven bank pin locations along Monoshoreek (Figure 3-89). The
calculated erosion rates are included in Table .3-9Be spatial distribution of BEHI
assessment results were represented graphicalluré~B-89) for each of the segments
assessed on Monoshone Creek. Each bank withirpaatege segment was assessed and
rated separately; however, channelized and culveggments were not assessed as they
confer a high degree of protection from bank enosio

Table 3-90: Monoshone Creek Bank Pin Locations

BEHI NBS Baseline R'\élgesat Erosion Erosion Eroding (-) or
Reading Reading Rate (ft) | Rate (ft/'yr) | Aggrading (+)
Monoshone Creek

MN1 Moderate | Very Low | 11/2/2005 8/13/2009 -0.55 -0.14 E
MN2 Moderate High 11/2/2005 8/13/2009 -0.47 -0.12 E
MN3 High High 11/2/2005 8/13/2009 -0.48 -0.13 E
MN4 Moderate Low 11/2/2005 8/13/2009 -0.15 -0.04 E
MN962 Low Low 8/24/2006 8/14/2008 0.19 0.095 A
MN963 Low Low 8/13/2007 8/13/2009 0.58 0.29 A
MN964 Low Low 8/13/2007 8/13/2009 -0.081 -0.041 E

Total erosion rates were also calculated for thteestength of each tributary within the
Lower Wissahickon (Table 3-91). To assess the abred erosion potential of each
tributary, the erosion rate per acre of drainaga quer year and the erosion rate per foot
of stream length per year were calculated.  Hiimwved direct comparison between
each of the tributaries with respect to both wétedssize and the length of the tributary.
Monoshone Creek was ranked eleventh out of thevewtibutaries within the lower
Wissahickon for erosion rate per foot of streangien The rankings were based on a
scale of one being the highest erosion rate anlyéwreing the lowest erosion rate.
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Table 3-91: Erosion Rates for Lower Wissahickon Thutaries

2009
Drainage | Stream

Tributary Area Length Erosion | Erosion

(Acres) (feet) Erosion Rate Rate Per

Rate (Ib/yr) Per Foot of

Acre Stream
Bell's Mill 323 6,722 420,000 1,307 63
Cathedral Run 160 2,790 150,000 913 52
Cresheim Creek 1,218 16,431 840,000 690 51
Gorgas Run 499 2,170 170,000 345 79
Hartwell Run 217 3,530 200,000 918 56
Hillcrest 144 5,272 90,000 597 16
Kitchen's Lane 234 7,753 200,000 850 26
MO”C?ZZE”e 1,056 | 6,926 | 160,000 | 156 24
Rex Ave 137 1,903 150,000 1,131 81
Thomas Mill Run 104 4,008 320,000 3,058 79
Valley Green Run 128 2,874 140,000 1,086 48
Wise's Mill Run 446 7,056 490,000 1,090 69
Total/ Average 4,666 67,435 | 3,300,000 | 1,012 54
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Monoshone Creek BEHI Map
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Figure 3-89: Monoshone Creek Watershed BEHI Ratingand Bank Pin Locations
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3.2.7.4 |INFRASTRUCTURE TRACKDOWN SUMMARY

Monoshone Creek was the furthest downstream obfathe tributaries in the Lower
Wissahickon Basin. It ran parallel to Lincoln Dgifrom Johnson Street to the
confluence with Wissahickon Creek. While this stneavas located entirely within
Fairmount Park, it was heavily influenced by thbaur development in the surrounding
areas. Several outfalls conveyed direct runofinfrioincoln Drive as well as the cross
streets, Walnut Lane, Wissahickon Avenue, Johns@e etc. Outfalls were numerous,
as there were 23 outfalls throughout the threehesevith a total outfall area of about
240 square feet.

Aside from the outfalls, channelization and damgpapted the stream both locally, as
well as upstream and downstream of the respectivetsres. Over one-fifth of the
stream length was channelized. The channels westalled to prevent the lateral
movement of the stream and protect other infragiraavithin the corridor. Three dams,
one in each reach, were impediments to streamflmvsediment transport downstream.
The flow from outfalls WSout731 and WSout732 hasrbeaptured to a degree by PWD
and Fairmount Park's Saylor Grove Wetland Projethe flow from the outfalls is
retained in the wetland which settles out sedinaewk returns flow to Monoshone Creek
through WScul519. None of the infrastructure on bkhone Creek was identified as
being in poor condition; however, the cumulativepaats of Monoshone Creek
infrastructure caused many of the physical attabubf the stream to be in poor
condition.

Table 3-92: Monoshone Creel Infrastructure Point Fatures

. Infra Combined
Section ID Culvert Bridge Outfall Channel Confluence Dam Other Point Outfall Area
Count Count Count Count Count Count Count 2
Count (ft)
WSMO02 1 0 7 2 0 1 1 11 37.76
WSMO04 1 2 6 2 1 1 0 12 75.46
WSMO06 2 2 10 5 1 1 0 20 126.27
TOTAL 4 4 23 9 2 3 1 43 239.49
Table 3-93: Monoshone Creel Infrastructure Linear Features
Channel
Section ID Segment Egrl]vet:]t Percent Length Lec:iﬂn(?t') Channel Percent
Length (ft) 9 Culverted (ft), 9t ' Length (ft) Channelized
(ft) : 2 sides
1 side
WSMO02 1665 28 1.7 86 532 1150 23
WSMO04 2083 115 5.5 7 689 1385 22.2
WSMO06 2845 191 6.7 193 727 1647 19.3
TOTAL 6593 334 5.1 286 1948 4182 21.1
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Figure 3-90: Monoshone Creek Infrastructure Locatims
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3.2.7.5 UNIFIED STREAM ASSESSMENTRESULTS FOR THE M ONOSHONE CREEK
WATERSHED

The Monoshone Creek watershed was the downstreashwiadershed within the Lower

Wissahickon Basin. The main stem channel of MonoshGreek originated near the
intersection of Lincoln Drive and Johnson Stredte Thain stem channel as well as its
two tributaries was entirely within the boundarmsFairmount Park. The main stem
channel was relatively short compared to the exparishe watershed as Monoshone
Creek was located entirely within the lower third the watershed. Historically

Monoshone Creek had a much larger stream netwdrichvwover time was truncated and
encapsulated to allow for development - as wereynsireams throughout the City of
Philadelphia. The historic extent of Monoshone &rdead headwaters near the
intersection of Glen Echo Road and Lincoln Drive, \aell as an additional three
tributaries.

The Center for Watershed Protection’s (CWP) Unifstteam Assessment Methodology
(USAM) was used to score and rate the instreamaridp buffer and floodplain
conditions of the stream corridor to allow for carpon to other reaches and watersheds
within the Lower Wissahickon Basin.

Sub-Optimal

USAM Score

WSMO02 WSMO04 WSMO06 All Reaches
Site
‘ @ Owerall Stream Condition @ Buffer/FP Total ‘

Figure 3-91: Results for Monoshone Creek USAM Compeents
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Figure 3-92: Monoshone Creek USAM Results

3.2.75.1 WSMOO02

Reach WSMOO02 contained the headwaters of Monoskiwaek which began as flow
from WSout544 located 315 feet southwest of thergaction of Johnson Street and
Lincoln Drive. The entire reach ran parallel to ¢@m Drive and was highly channelized
(WScha203 on the DSR and WSchal32 on the DSL) dlmmgegment of the reach that
was located within 40 feet of Lincoln Drive. Thebstrate particle size distribution was
dominated by silt (67%) with sand (33%) comprisihg remainder of the sediment in the
reach. The channel morphology in reach WSMOO02 wesmacterized by a moderate
width to depth ratio (12), a deeply entrenched oeh{ER=1.6) and a moderately
shallow gradient (3.1%). The reach was classified &ype B6 stream channel and had a
USAM composite score (Figure 3-92) of 117/160 whicks the second highest score of
all reaches assessed in the Lower Wissahickon Basin

3.2.7.5.2 WSMO04

Reach WSMOO04 began about 100 feet upstream of tdeut/Lane Bridge (WShbri242)
and ended at a channelized segment (WSchal39 @SReand WSchal40 on the DSL)
upstream of a footbridge (WSbri527) within the &itouse Town complex. There was a
small tributary on the reach that began as flowmfrtwo privately owned outfalls
(WSout731 and WSout732) that drained into the PWEatiment wetland, Saylor’s
Grove, which was bounded by Rittenhouse Avenud¢osbuth and east, Wissahickon
Avenue to the north and Lincoln Drive to the wédaw from the wetland was diverted
through WScul519 to the main stem of Monoshone ICrébe substrate particle size
distribution was dominated by cobble (46%) althoggivel (20%) and sand (17%) were
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also abundant throughout the reach. The channelphotwgy of the reach was
characterized by a high width to depth ratio (23a6)eeply entrenched channel (ER=1.7)
and a moderately shallow gradient (2.5%). The reaeb classified as a B3 stream
channel and the USAM composite score for the rea$190/160.

3.2.7.5.3 WSMOO06

Reach WSMOO06 began at a channelized segment (WSglweilthe DSR and WSchal40
on the DSL) of Monoshone Creek located within th#eRhouse Town complex and
ended at the confluence of Monoshone Creek and ahideon Creek. There was a
1,280-foot tributary on the DSR side of the creekt thad its headwaters 80 feet south of
Walnut Lane between Daniel Street and Kingsleyebtamd reached its confluence with
Monoshone Creek 35 feet downstream of WSdaml109. Juisstrate particle size
distribution within the reach was dominated by deb{»8%) with smaller amounts of
gravel (20%) and sand (17%) present in nearly eqrabortions. The channel
morphology was characterized by a high width totldeptio (18.3), a deeply entrenched
channel (ER=1.4) and a shallow slope. The reachclessified as a B3c stream type and
had an USAM composite score of 74/160.

3.2.7.6 SUMMARY OF UNIFIED STREAM ASSESSMENTRESULTS

The mean scores for both tl@verall Stream Conditiorcomponent as well as the
composite USAM score were classified as “optimdlal§le 3-94). Average conditions
within the Monoshone Creek watershed’s stream atlanwere slightly better than
conditions observed within the buffers and floodpda The watershed averages for the
Overall Stream Conditiocomponent, as well as the composite USAM scompered
very well against the respective All Reaches awsagowever th®verall Buffer and
Floodplain component was relatively close to the All Reachesrage. The scores for
individual parameters ranged from poor to optirdaplaying similar levels of variability
between reaches.

Table 3-94: USAM Results for Monoshone Creek Watetsed

ID watershed Condition | Condition Score
WSMOO02 | Monoshone 60 57 117
WSMOO04 | Monoshone 49 41 90
WSMOO06 | Monoshone 42 32 74
WSMO mean 50.3 43.3 93.7
All Reaches Average 42.4 44.5 86.9

3.2.7.6.1 SUMMARY OF OVERALL STREAM CONDITION SCORES IN THE

M ONOSHONE CREEK WATERSHED

The Overall Stream Conditiolscores observed in the Monoshone Creek watershsd w
among the best in the Lower Wissahickon. The nt@eerall Stream Conditioscore for
the Monoshone Creek reaches (50.3/80), rated dmpsumal” and was higher than the
All Reaches average (42.4/80) for the large Lowassahickon tributaries which was
also rated as “suboptimal.” The mean watershedesctor each of the fouDverall
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Stream Conditiorparameters were higher then the respective AlcResaverages. The
most notable parameter scores in the watershed faetbe Instream HabitatandBank
Erosionparameters which ranked among the best obsentbe inower Wissahickon.

Table 3-95: USAM Overall Stream Condition Scoring 6r Monoshone Creek Watershed

OVERALL STREAM CONDITION

Vegetative Bank . Overall
Sub- Instream : : Floodplain

Reach ID : Protection Erosion : Stream
watershed Habitat - - Connection e

Left | Right | Left | Right Condition
WSMOO02 Monoshone 16 8 6 10 10 10 60
WSMOO04 Monoshone 18 5 5 7 7 7 49
WSMOO06 Monoshone 15 4 4 7 7 5 42
WSMO mean 16.3 5.7 5.0 8.0 8.0 7.3 50.3
All Reaches Average 13.1 4.9 4.9 6.3 7.0 6.3 42.4

3.2.7.6.1.1 |INSTREAM HABITAT

Instream habitat conditions in the Monoshone Creekershed were observed to be
exceptional, as all sites were rated as “suboptiaradl “optimal.” The mean watershed
score (16.3/20) was rated as” optimal” and was idenably higher than the All Reaches
average (13.1/20) which was rated as “suboptimal.”

Reach WSMOO02 was rated as “optimal” however thathabemplate observed in this
reach had noticeably different characteristics caregp to the other two sites. The
dominant substrate within reach WSMOO02 was silt4p tompared to the other two
reaches WSMOO04 and WSMOO06, in which the substrate dominated by cobble (46%
and 58% respectively). The habitat features inrdeeh WSMOOQ2 that contributed the
most to an “optimal” rating were the presence cdcqaéhte amounts of CWD as well as
emergent macrophytes along the margins of the mstrehannel. The emergent
macrophytes, some of which were obligate wetlaretigs (Easteriskunk Cabbage -

Symplocarpus foetidy®ffered adequate cover along the margins of dreow (8.7 feet

wide) first-order stream with CWD and a sparserithistion of cobble providing cover in

the actual channel. The distribution of CWD inaeas WSMO04 and WSMOO06 was
not as dense as was observed in WSMOO02; howeve@résence of instream vegetation
in WSMOO06 and the dominance of stable cobble anddeo (17% and 5% at WSMOO04
and WSMOO6 respectively) substrate helped comperisathe lack of adequate CWD.

3.2.7.6.1.2 VEGETATIVE PROTECTION

Scores for the/egetative Protectioparameter were moderate although the watershed
averages for the left (5.7/10) and right (5.0/1@nks were both higher than the All
reaches averages for the left and right banks #®&#i0). The highest scores observed in
the watershed were for the left (8/10) and righL@® banks of reach WSMOO02. There
were minimal indicators of stream bank erosion dadradation in the narrow channel
which permitted the growth of vegetation at or nélae margins of the channel
throughout the reach and up to 90% coverage ofstteam bank surfaces. The other
reaches, WSMO04 and WSMOO06, were rated as “margivitil scores of 5/10 and 4/10
respectively for both banks. These reaches haduatkegegetative coverage throughout

229 Philadelphia Water Department-Office of Watedsh




Wissahickon Creek Watershed Stream Assessment Repor
Lower Wissahickon Watershed

most of the reach although bare patches of soievediserved as a result of localized
scour.

3.2.7.6.1.3 BANK EROSION

Bank erosion was minimal throughout the Monoshommeek watershed. Average
watershed scores for the this parameter (both b&iiky were rated as “suboptimal” and
were considerably higher than the All Reaches g@esdor both the left (6.3/10) and
right (7.0/10) banks. Reach WSMOO02 was observedoetin the best condition with an
“optimal” rating and a score of 10/10) for both ken The other reaches were rated as
“suboptimal,” both with scores of 7/10 for both thedt and right banks. In the lower
reaches of the watershed (WSMO04 and WSMOO06) visgeteover and the presence of
colluvial deposits of small (256-362 mm) to largeZ4-2048 mm) boulders offered
protection from most erosive forces, although thveeee short segments of these reaches
that were affected by localized scour.

3.2.7.6.1.4 FLOODPLAIN CONNECTION

The Floodplain Connectiomparameter measures the extent to which flood fimtisin a
channel can access the floodplain, which is gauxyedntrenchment ratios calculated at
riffle cross sections. Scores were moderate to floseughout the watershed but the
watershed mean (7.3/20) still compared favorablgiresy the All Reaches average
(6.3/20) for the large Lower Wissahickon tributari@he reach with the highest score
(10/20) was WSMOO02, which was rated as “margin@h& worst reach was WSMOO06,
which was rated as “poor” with a score of 5/20.

3.2.7.6.2 SUMMARY OF OVERALL BUFFER AND FLOODPLAIN CONDITION SCORES
IN THE M ONOSHONE CREEK WATERSHED

The scores for th®©verall Buffer and Floodplain Conditioparameters ranged from
“poor” to “optimal” throughout the watershed, buéere generally low to moderate. The
watershed mean score for all parameters, excepthtoraverage left ban¥egetated
Buffer WidthandFloodplain Encroachmerarameters, was higher than the All Reaches
average for the large Lower Wissahickon tributari@$ special significance were the
scores for thé-loodplain Vegetatiorparameter as the watershed mean score was among
the highest observed in the Lower Wissahickon.

Table 3-96: USAM Buffer and Floodplain Condition Soring for Monoshone Creek Watershed

OVERALL BUFFER AND FLOODPLAIN CONDITION
Vegetated . . . Overall
Reach ID Sub- Bu_ffer Floodplz_:un Floodplam Floodplain Buffer/EP
watershed Width Vegetation Habitat Encroachment Condition
Left | Right
WSMO02 Monoshone 7 10 19 13 8 57
WSMOO04 | Monoshone 7 9 17 4 4 41
WSMOO06 | Monoshone 5 8 12 4 3 32
WSMO mean 6.3 9 16 7 5 43.3
All Reaches Average 8.1 8.6 13.8 5.5 8.5 44.5
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3.2.7.6.2.1 VEGETATED BUFFER WIDTH

Scores for th&/egetated Buffer Widtharameter were relatively high for the right bahk
the corridor and moderate for the left side. Theameatershed score for the left bank
(6.3/10) was rated as “suboptimal” and for the trigank (9/10) was rated as “optimal.”
The All Reaches averages for the left and righkbaere 8.1/10 and 8.6/10 respectively,
both rated as “suboptimal.”

The major impediments to the establishment of ogiti(r50 feet) vegetated buffers in

the watershed were Lincoln Drive, which explaine tbwer scores for the downstream
left side (DSL) of the stream corridor. Reach WSNO@hich was the least impacted by
Lincoln Drive, having over 100 feet of separatioani the road at the upstream-most
segments and up to 45 feet of separation on thenstosam segment of the reach.
Conversely, the reach most impacted by Lincoln ®mas WMMOO06, which had less

than 30 feet of floodplain between the channel bindoln Drive on the DSL and less

than 40 feet of floodplain on the downstream rifDSR) side of the channel due to
Forbidden Drive.

3.2.7.6.2.2 FLOODPLAIN VEGETATION

The scores for thEloodplain Vegetatiorparameter were generally good throughout the
watershed. The mean watershed score for this ptearhé/20 rated as “optimal” and
compared favorably to the All Reaches average (28)8vhich rated as “suboptimal.”
The dominant vegetation type throughout the waegtsivas mature forest. However
closer to the stream margins, herbaceous grouneérceegetation and shrubs were
present in most reaches, especially WSMOO02.

3.2.7.6.2.3 FLOODPLAIN HABITAT

Floodplain habitat in the Monoshone Creek watershed rated as “marginal” with a

mean watershed score of 7/20. However, the aveflageplain habitat conditions

observed in the Lower Wissahickon (5.5/20) werghdly worse and also rated as
“marginal.” The most influential factor in deternmg the condition of floodplain habitat

structure is the entrenchment ratio, which is asueaof the likelihood that a channel
will overtop its banks at flows in excess of barkélischarge. This is a crucial process in
the formation of floodplain habitat as featureshsas ephemeral pools, important to
macroinvertebrates and amphibians, and backwatannghbs are not formed or
maintained without occasional floodplain inundation

3.2.7.6.2.4 FLOODPLAIN ENCROACHMENT

Scores for thé&loodplain Encroachmentarameter were generally very low with a mean
watershed score of 5/20 which was rated as “pdldré mean score for the large Lower
Wissahickon tributaries was considerably higheraad rated as “marginal.” The major
floodplain encroachment in the watershed was Lim&ive which runs along the DSL
side of the Monoshone Creek corridor. The reachtlaffected by Lincoln Drive was
WSMOO02, which had a score of 8.5/20 and was rasetimarginal.” There was a trend
where the scores for this parameter decreasedendtiwnstream direction as both
Lincoln Drive (DSL) and Forbidden Drive (DSR) impgied upon the floodplain in the
downstream-most reach WSMOOQ6.
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3.3 MAIN STEM LOWER WISSAHICKON WATERSHED AND
REACH CHARACTERISTICS

The main stem Lower Wissahickon Creek was defiretha main stem of Wissahickon
Creek extending from Northwestern Avenue downstréanthe confluence with the
Schuylkill River. In the subsequent sections, “Rétaches Average” refers to the average
main stem Lower Wissahickon score for the respectietric.

3.3.1 MAIN STEM LOWER WISSAHICKON WATERSHED AND REACH
CHARACTERISTICS

MONTGOMERY

—— Streams

- Delaware River

[} Philadelphia County
D Wissahickon Watershed

Lower Wissahickon
Main Stem Watershed

\
e
DELAWARE 9
s

PHILADELPHIA

16,000 8,000 gif 0

Iy

W g F
\'e

BUCKS

16,000 Feet

The Lower Wissahickon main stem
is considered the main stem within
Philadelphia City Limits. The

headwaters of the Wissahickon main
stem originate just below a parking
lot at the Montgomeryville Mall

complex in Montgomery Township.
The main stem then flows for
approximately 19 miles before
entering into Philadelphia County
where it is known as the Lower
Wissahickon main stem. The Lower
Wissahickon main stem then travels
approximately 7.65 miles before

reaching its confluence with the
Schuylkill River. Both the valley
floor and channel have been

substantially impacted by past and
current land use within the
watershed.

The Lower Wissahickon main stem

watershed is approximately nine square miles. Majud use types within the watershed
(Figure 3-93) include: wooded (23%), residentialsingle family detached (22%),
residential — row home (6%), and recreation (3%)e Lower Wissahickon main stem is
surrounded by Fairmount Park on both sides foetitge length.
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Figure 3-93: Land Use in the Lower Wissahickon MairStem Watershed
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3.3.1.1 GEOLOGY

The majority of the Lower Wissahickon main stem evsihed is underlain by the
Wissahickon Formation (Figure 3-94). The Wissabick-ormation consists of mica
schist, gneiss and quartzite. The exposed schkat the surface is highly weathered.
The Wissahickon Formation is also comprised of metphosed sedimentary rocks.

There are two bands of the Chickies Formation &edFelsic Gneiss Formation located
at the top of the watershed. The Chickies Formasaomposed of quartzite and quartz
schist. This formation has good surface drainadée Felsic Formation consists of
metamorphic rocks that are resistant to weathdrurigstill show good surface drainage.

There are small sections of the Ultramafic Gnemsrfation located in the center as well
as the northern portion of the watershed. Thism&dion consists of highly resistant rocks
with good surface drainage. There is a small seaif the Pennsauken Formation in the
southern portion of the watershed. This formatisncomposed mostly of quartz,
quartzite and chert. These rocks are deeply westheThen there is a small section of
the Bryn Mawr Formation at the southern tip of tvatershed. The Bryn Mawr
Formation is made up of deeply weathered gravelsand.

3.3.1.2 SoILs

According to the National Resource and Conservafervice Soil Survey, the majority
of soils for the Lower Wissahickon main stem wdiers are classified as hydrologic
group B (Table 3-97). These soils have a modesdésof infiltration when the soils are
wet (0.50-1.00 in/hr). Water movement through ¢hssils is considered moderately
rapid. There is a small band of group D soils gltime northern portion of the Lower
Wissahickon main stem (Figure 3-95). These salgeha very slow rate of infiltration
when saturated (0.02-0.10 in/hr) resulting in ahhignoff potential. There are small
sections of C soils located throughout the watetsh@roup C soils have a slow rate of
infiltration when saturated (0.17-0.27 in/hr). \Waimovement through these soils is
moderate or moderately slow. The northern andheontportions along the main stem
are underlain by the Urban Land soils. Urban sodssist of material that has been
disturbed by human activity during urbanization.rb&h soils have been produced by
mixing, filling and contamination of the native soin both urban and suburban areas.

Table 3-97: Distribution of NRCS Soil Types in LoweWissahickon Main Stem Watershed

Percent
Group Area (ft?) of Total
Area
B 222,051,456 88.43%
C 7,527,168 3.0%
D 1,756,339 0.7%
Urban and
Made Land | 19,570,636 7.8%
Total Area | 250,905,600 100%
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3.3.1.3 BANK EROSION
Refer to section 3.3.1.6.1.3

3.3.1.4 |INFRASTRUCTURE TRACKDOWN SUMMARY

The infrastructure assessment of the main stemis$ailickon Creek illustrates some of
the anthropogenic impacts associated with develapmoth within the stream channel
as well as the riparian corridor. These impacesstitl quite evident although the main
stem of Wissahickon Creek flows within FairmountkPtor the entirety of its length.
The main stem channel itself is buffered by Pand]ahowever, its watershed is heavily
developed. The high degree of urbanization withamWissahickon Creek watershed, as
well as past land-uses, has resulted in the cartgtruof multiple infrastructure elements.
Many of which affect the timing, duration and magde of high and low flows within
the main stem channel as well as the channel'smsadi transport regime. Such
infrastructure elements include bridges, dams, nst@ter outfalls, channels, etc.
Understanding the relationship between developntminage area, stream hydraulics,
and infrastructure constitutes the rationale bektucting infrastructure assessments.

The Wissahickon Creek main stem possesses mangstnfcture elements of a
detrimental nature to the hydraulic function of t#teeam. The most recognizable of
these are stream crossings such as culverts, bridgens, and pipes. These obstructions
control the hydraulic grade line of the creek aedder it incapable of transmitting the
bulk of the bedload sediment and flow to downstreaaches as it should. The main
stem has six dams (Thomas Mill and mill race, Mggar Livezy, Little Ridge and Big
Ridge dams). Some of the dams were once mill daotsare no longer of importance
for industrial use, but have historic significanc&hese upstream mill dams are major
impediments to the flow of sediment and water, arelimpediments to fish migration
into the upstream tributaries of Wissahickon Creek.

All of the dams on the Wissahickon main stem argedarge. An example is Thomas

Mill Dam (WSdam119) in reach WSMS108 which is 1®&@tfacross and 5 feet high.

Similarly, pipe crossings such as WSpip004 in réa83MS120 also serve as formidable
obstructions. WSpip004 is only 0.5 feet above @& #tream bed, but it still creates

enough of an obstruction that it hinders sedimearisport and the upstream movement
of some aquatic species. It has a dam-like effidobagh to a much lesser extent than the
dams on the main stem.

The large bridges on the main stem channel algectabtream hydraulic function.
Bridge abutments along stream banks constrict retré@w, which in turn can cause
increased deposition upstream of the abutmentsseodr downstream. Several of the
downstream bridges completely span the valley sashthe Henry Avenue Bridge
(WSbri311). Bridges that span that much distanae ess of an effect on the hydraulic
capacity of the stream, but still contribute runofihere are a total of 16 bridges crossing
the main stem, most of which alter stream functmsome degree.
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All of the culverts associated with the main stam @ssociated with Forbidden Drive to
either convey trail drainage near the creek ortovey tributaries that contribute flow to
the Wissahickon beneath the trail system. Non¢hefculverts are within the main
channel of Wissahickon Creek as most end near ahBuence of tributaries’ and the
main stem channel.

Two large sanitary sewers run parallel to the Wikdaen Creek main stem. They are the
Wissahickon Low Level and High Level Interceptor§he Wissahickon High Level
Interceptor extends from Rex Avenue to Lincoln Bralong the downstream left side of
the creek. This sewer starts as a 15-inch pipReat Avenue. As the High Level
Interceptor approaches the confluence of Wissahickoeek and Monoshone Creek
(WSconfl172) its diameter is 60 inches. The diamétereases to 72-inches after
merging with 42-inch Monoshone Interceptor whicBitsated east of Monoshone Creek.
The High Level Interceptor crosses each of theegagtibutaries along its alignment and
in a few cases necessitated additional infrastraadevelopment such as culverts which
were constructed to protect the pipe and convewtary flow beneath it.

The Low Level Interceptor starts at the county-bibundary at Northwestern Avenue in
Germantown. Due to the meandering of the streamirtterceptor crosses below the
stream a few times before staying on the downstnégim side from just downstream of

Bells Mill to the Blue Stone Bridge (WSbri313) wkeForbidden Drive crosses the
stream about 1,500 feet downstream of Walnut Ldost upstream of WSbri313, the
Low Level Interceptor enters into a siphon, whidnweeys the interceptor beneath the
main stem channel. At Northwestern Avenue the pgp€0 inches in diameter and
reaches 42 inches at Lincoln Drive and then 54@aclhen it turns left and follows

Ridge Avenue near the confluence with the Schuyiier.

Outfalls are one of the most notable pieces ofastfucture along the main stem of
Wissahickon Creek. With a large amount of impeaugigsurface within the drainage area,
the outfalls contribute a significant quantity &dw to the creek. Several of the outfalls
are large, at or over three feet in diameter, amel ie 9 square feet (WSout591). The
main stem has a total of 33 outfalls along its Isamkth a total outfall area of 99.85

square feet. These outfalls all convey stormwataoff from the areas adjacent to the
creek. These outfalls can be detrimental to theast’s health and function. Combined
with the tributaries that also contribute flow asediment, the Wissahickon main stem
takes on a tremendous influx of stormwater flow aaediment.

In an effort to prevent the continued erosion of ttanks and protect infrastructure
channels were built along parts of the stream. cRe WSMS116 and WSMS136 were
most impacted at 8% and 16% channelized respegtiv@lhe channels may prevent
erosion over their lengths, but they can creatallscour upstream and downstream.
This was escalated by the fact that the channeltersmooth banks that did nothing to
dissipate the energy of the high flows. Furthemndhe channels disconnected the
stream from its floodplain and provided poor habita
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Reach WSMS136 had the largest amount of infrastracin the Lower Wissahickon
main stem. This is due to its proximity to LincdDrive which runs parallel to the
stream. WSMS136 had the highest amount of setygat of infrastructure. The reach
had the most bridges and outfalls, and outfall .aréavas tied with a few other reaches
for the most culverts, channels, and dams. It &b the longest channelized length
within the watershed and the highest percentagehahnelization. These statistics
should be somewhat expected given that WSMS136weas than 2,000 feet longer than
any other reach on the main stem in the Lower iskan.

There were four pieces of infrastructure identifeesibeing in poor condition along the
main stem of Wissahickon Creek. They were WSchada8 in WSMS102, and
WSchal46 in WSMS114, and WScull122 in reach WSMS18680 WSpip04, a 20-inch
water main, in section WSMS120, appeared to beadgondition, but was exposed by
the creek.

Table 3-98: Lower Wissahickon Creek Main stem Infratructure Point Features

sectonip [ Svert | Bidoe | outel | chamnl | Cgnee” | Dam | Marle | Piposever | oter | pok | outal wea

Count Count (ft2)
WSMS102 0 2 2 3 5 0 1 0 0 8 10.2
WSMS104 0 1 3 0 2 0 0 0 1 5 10.6
WSMS106 0 0 1 0 1 0 0 0 0 1 1.8
WSMS108 1 2 1 0 1 2 0 0 0 6 1.8
WSMS110 0 1 1 0 2 0 0 0 0 2 0.8
WSMS112 2 0 1 0 3 0 0 0 0 3 3.1
WSMS114 0 0 0 1 2 1 0 0 0 2 0.0
WSMS116 0 1 2 1 1 0 0 0 0 4 4.9
WSMS120 2 0 3 0 3 1 3 1 0 10 129
WSMS122 0 0 0 0 2 0 0 0 0 0 0.0
WSMS124 2 1 3 0 2 0 0 0 0 6 13.1
WSMS126 0 0 1 0 0 0 0 0 0 1 7.1
WSMS128 0 1 0 0 1 0 0 0 0 1 0.0
WSMS130 1 0 0 0 2 0 0 0 0 1 0.0
WSMS132 1 1 0 0 1 0 0 0 0 2 0.0
WSMS134 1 1 3 0 1 0 0 0 0 5 14.3
WSMS136 2 5 12 2 4 2 0 0 0 23 19.2
TOTAL 12 16 33 7 33 6 4 1 1 80 99.9
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Table 3-99: Lower Wissahickon Creek Main Stem Infratructure Linear Features

Total
Section ID St;rgor:\aelnt ngr:g?; t E:L\éet[]t CPercent CLZig?r?l Cl_gir;]rt]k?l Cl_gir;]rt]k?l C;;):\?]Id Perce_nt
Length (ft) (fo, 3 () ulverted (ft_), 1 (ft), 2 (ft), 3 Length Channelized
sides side sides sides (ft)

WSMS102 6050 18150 0 0 143 0 0 143 1
WSMS104 2102 6306 0 0 0 0 0 0 0
WSMS106 1620 4860 0 0 0 0 0 0 0
WSMS108 2006 6018 0 0 0 0 0 0 0
WSMS110 1502 4506 0 0 0 0 0 0 0
WSMS112 2044 6132 0 0 0 0 0 0 0
WSMS114 2315 6945 0 0 93 0 0 93 1
WSMS116 1654 4962 0 0 405 0 0 405 8
WSMS120 2549 7647 78 3 0 0 0 0 0
WSMS122 2001 6003 0 0 0 0 0 0 0
WSMS124 1732 5196 100 6 0 0 0 0 0
WSMS126 1642 4926 0 0 0 0 0 0 0
WSMS128 1446 4338 0 0 0 0 0 0 0
WSMS130 1342 4026 31 2 0 0 0 0 0
WSMS132 1288 3864 35 3 0 0 0 0 0
WSMS134 1840 5520 51 3 0 0 0 0 0
WSMS136 7570 22710 60 1 3366 112 0 3590 16

TOTAL 40703 122109 355 1 4007 112 0 4231 3
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Figure 3-96: Lower Wissahickon Creek Main Stem Infastructure Locations
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Figure 3-97: Lower Wissahickon Creek Main Stem Priaty Infrastructure Locations
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3.3.1.5 UNIFIED STREAM ASSESSMENTRESULTS FOR THE L OWER WISSAHICKON
MAIN STEM WATERSHED

The Lower Wissahickon main stem channel began ahi®S6 at Northwestern Avenue
and was a moderately sinuous channel until it reéi¢the confluence with the Schuylkill
River about 500 feet south of Ridge Avenue in hed¥SMS136. The Lower
Wissahickon main stem channel had a relativelyleWwagradient with a 0.23% water
surface slope (Appendix A).

The main stem channel was divided into 17 reachesing two distinct channel

morphology forms. The upstream reaches (WSMS102-WEM) were Rosgen type
B3c or B4c channels with the exception of WSMS1Q8cW was classified as an F3
channel. The downstream reaches (WSMS120-WSMS188) dither F3 or F4 type

channel morphology with the exception of WSMS126jo was classified as a B3c
channel type. With the exception of the two upstreaost reaches, the main stem
channel was dominated by cobble substrate.

Estimated bankfull flows within the Lower Wissahitk main stem channel exhibited

substantial variability whereas discharge was nounél to increase along the

conventional longitudinal gradient. There is evicerhat supports the notion that the
main stem Wissahickon Creek is “a losing streamérghs in some reaches, there is a
net export of surface water to the groundwateretafihis is a process most likely

influenced by the intricacies of the karst geolamerlying portions of the main stem

channel.

The Center for Watershed Protection’s (CWP) Unifttcbam Assessment Methodology
(USAM) was used to score and rate the instreamaridp buffer and floodplain
conditions of the stream corridor to allow for carpon to other reaches and watersheds
within the Lower Wissahickon Basin.
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3.3.1.5.1 WSMS102

Reach WSMS102 began at WSbri256 at Northwesternnéee which marks the
boundary between Philadelphia and Montgomery ceanfihe downstream boundary of
the reach was situated about 1000 feet downstrefatheo confluence with a large
unnamed tributary that spans both PhiladelphiaMadtgomery County. Nestled within
the large, upstream meander’s belt width was thepoa of Chestnut Hill College, which
along with the Morris Arboretum comprised the omlgveloped land cover abutting
either side of the reach.

The main stem channel in reach WSMS102 had cordkgerwith Papermill Run
(WSconf170), a small stream draining a large imgmoent (WSconf142), Hillcrest Run
(WSconfl69) and at the downstream end of the rehehaforementioned unnamed
tributary (WSconf214). The reach was classifiech @&4c type channel with a moderate
degree of entrenchment (ER=1.7), gravel-dominatédtsate (71%) and a very shallow
gradient (0.25%).

3.3.1.5.2 WSMS104

Reach WSMS104 was approximately 2,100 feet in lkeagt was bisected by Bell’s Mill
Road towards the downstream half of the reach.eltaere relatively few infrastructure
elements within the reach, with the largest belrggBell’s Mill Road bridge (WSbri257)
and the confluence with Bell’'s Mill Run (WSconfl58)hich was about 120 feet
downstream of the Bell's Mill Road bridge. Thererev¢hree outfalls within the reach
(WSout581, WSout586 and WSout582) - two providegirdrge to WSbri257 and the
third (WSout582) provided drainage to ForbiddernvBon the DSR side of the reach.

In reach WSMS104, the main stem was classified Resgen type B4c channel and was
similar to WSMS102 in some respects. Like WSMS182ach WSMS104 had a
moderately shallow gradient (0.25% water surfaopes, moderate entrenchment ratio
(ER=1.8) and a gravel-dominated substrate (54%j}yener, the estimated bankfull
discharge within reach WSMS104 (3,093.7 cfs) wagemihan double that of the
estimated bankfull discharge in reach WSMS102 (1533s). This discrepancy may
speak to the difference in cross sectional areadsst the two reaches, the uncertainty
associated with identifying bankfull indicators urban systems, karst geology and
“losing streams” or aspects of each of these ptieexplanations.

3.3.1.5.3 WSMS106

Reach WSMS106 was approximately 1,600 feet in leragtd contained only two

infrastructure elements within the reach, an 18iaatfall (WSout584) and a pedestrian
footbridge over Thomas Mill Run. The land coverhwitthe areas immediately adjacent
to the reach was forested with the exception obigolen Drive. The confluence of the
main stem Lower Wissahickon channel and Thomas Rililh (WSconf247) was a few

hundred feet downstream of the WSMS106 cross se@ppendix C).

Reach WSMS106 was similar to the upstream reach&8M8102 and WSMS104 in
regards to gradient; however, the WSMS106 reach aalightly higher degree of
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connection to the floodplain (ER=2.0) and was dated by cobble substrate (48%)
such that the channel was classified as a B3crstrea

3.3.1.54 WSMS108

Reach WSMS108 was approximately 2,000 feet in keragtd occupied the meander
between Thomas Mill Run and Cathedral Run. Thereewelatively few infrastructure
elements within the reach although many were siamnt both historically and in terms
of size. The historic Thomas Mill Dam (WSdaml119)dathe dam’s mill race
(WSdam117) were located in this reach. There wae al large mid-channel island
formed from historic deposition along the insidetttd meander. Upon this mid-channel
island rested the abutments of another historitufeathe Thomas Mill Road Covered
Bridge (WSbri259), which was built in 1737 to coohehe Chestnut Hill and
Roxborough communities (“Bridges”, Friends of thes®dhickon). Approximately 175
feet downstream of WSbri259, an unnamed tributar@Q0 feet in length) reached its
confluence (WSconf212) with the main stem chanffidr passing beneath Forbidden
Drive through a culvert (Wscul117).

Reach WSMS108 represented a change in channefrtypethe upstream Rosgen type
“B” channels to an F3 channel type. The reach hddgher degree of entrenchment
(ER=1.3) and a steeper gradient (0.35%) than tk&egm channels (WSS=0.25%), most
likely a product of the elevated water surface edudy WSdaml119. Another
characteristic of this reach that was likely a pitdof the dam is the coarse, armored
streambed. There was a relative paucity of finengdasediment downstream of the dam
and an abundance of large cobble (59%). Thke iB the reach was 84.5 mm and
represented the third largesig@mong all Lower Wissahickon main stem reachescliRea
WSMS108 also contained the largest proportion af beck (5%) among all Lower
Wissahickon main stem reaches.

3.3.1.55 WSMS110

Reach WSMS110 was approximately 1,500 feet in keagd had only two infrastructure
elements associated with the main stem channeteTere two confluences with small
tributaries in the reach. A small unnamed tributétylOO feet in length) came to a
confluence (WSconf245) with the main stem chanbelua 200 feet downstream of the
beginning of the reach. Approximately 650 feet dstneam from WSconf245, Rex
Avenue Run reached its confluence (WSconfl61) wighmain stem channel. The only
structural infrastructure elements were the RexniveeBridge (WSbri262) and an outfall
(WSout587) which received stormwater runoff fromxRerenue.

Reach WSMS110 was classified as a B3c stream charime substrate was dominated
by cobble (55%) although thespwas only 32.6 mm, which is within the coarse grave
substrate size class. The channel was slightlyeeadfed, with an entrenchment ratio of
1.9, Relative to the reaches both upstream and stogam of WSMS110, the reach had a
very shallow gradient. The water surface slope @d§¥% compared to the steeper
gradients observed upstream in WSMS108 (0.35%) @manstream at WSMS112
(0.32%).
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3.3.1.5.6 WSMS112

Reach WSMS112 was approximately 2,050 feet in lengdt including the three
tributaries that reach a confluence with the mé&mschannel in the reach. The reach was
classified as a B3c type channel and was a relgtstable reach aside from the moderate
to severe localized erosion and scour. This reachthe highest degree of floodplain
connectivity amongst all the Lower Wissahickon mstiem reaches. The substrate was
dominated by cobble (50%) and gravel (40%) and ha@s, of 74.2 mm which
corresponds to the small cobble substrate sizs.clas

There were no infrastructure elements along then rsi@m; likewise, no development or
manmade structures abutted the reach with the Banepf Forbidden Drive on the DSR
side of the channel. The upstream-most confluenage @athedral Run followed by a
small (approximately 950 feet) unnamed tributargt treached its confluence with the
main stem 370 feet downstream of the Cathedral Romfluence. Both of these
tributaries have outfalls that receive stormwatemf the Roxborough neighborhood
bounded by Cathedral Road to the north and wesiGlaedroy and Chippewa Roads to
the south. WSout727, which was included in theastfiucture assessment of WSMS112
discharges stormwater to the aforementioned smalhmned tributary. The downstream-
most tributary was a very small unnamed spring. e small tributaries pass through
culverts beneath Forbidden Drive as they approaemain stem channel. These culverts
(WScul214 and WScul215) were included within the M&.12 infrastructure
assessment.

3.3.1.5.7 WSMS114

Reach WSMS118 was one of the longest reaches B 262t in length. There was no
development of man-made structures that abuttedmben stem channel with the
exception of Forbidden Drive. There were only twdrastructure elements within the
reach, although they had significance in that tinsre large and had considerable
upstream and downstream impacts. The historic MggarDam (WSdam118) was
situated at the upstream end of the reach. AboQtfédt downstream of the dam, the
main stem was channelized (WSchal45) for 80 feeherDSR side of the channel. The
tributaries, Wise’'s Mill and Hartwell Run reachesn@uences (WSconfl76 and
WSconfl178 respectively) with the main stem chamm&/SMS114.

Reach WSMS114 was very similar to reach WSMS11¢ddpe, dimension and substrate
composition; likewise, it was also classified aB2c type channel. Reach WSMS114
was more entrenched than WSMS112 with an entrenchrago of 1.7. The substrate in
the reach was composed mainly of cobble (53%) aadeg (40%) with a By of 72.1 mm
which corresponds to the small cobble substratedass.

3.3.1.5.8 WSMS116

Reach WSMS116 began about 200 feet upstream afaiey Green Bridge (WSbri261)
and extended 1000 feet downstream of the histoaltey Green Inn for a total reach
length of 1,650 feet. Just upstream of the briddgelley Green Run reached its
confluence (WSconf217) with the main stem chanRelch WSMS116 was one of the
more developed reaches with the Lower Wissahickominmstem, though most
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development was centered around the Inn. Aside ftoenbridge, there was also a
parking lot adjacent to the main stem channel (D&Rjvell a 405-foot stone retaining
wall (WSchal?).

Reach WSMS116 was very similar to reach WSMS11iBan it was a B3c type channel
with a water surface slope (WSS=0.13%) much lowantthe reaches upstream and
downstream of it. The two reaches also had alnuesitical substrate composition with
55% cobble and 40% gravel although WSMS110 had nhban¢lders and bedrock
outcrops whereas there was no bedrock in WSMS146.0, in WSMS116 was 71mm
which corresponds to the small cobble substratedass.

3.3.1.5.9 WSMS120

Reach WSMS120 was a rather large reach at justBé0 feet in length. There were a
total of four confluences within the reach, withe tlargest being the Cresheim Creek
confluence (WSconf219) with the main stem channbké other three confluences were
very small brooks that originated as springs on tladley walls of the Lower
Wissahickon. A large portion of the reach was witkhe Livezy Dam (WSdam120)
impoundment, thus the WSMS120 riffle cross sectuas about 975 feet downstream of
the dam. Near the riffle was the Upper Roxboroughngmission gravity main
(WSpip004) which crossed the main stem channel ypstream of the riffle cross
section.

The main stem channel downstream of the dam wasifitad as an F3 channel. As such,
much of the channel was deeply entrenched and rtheoted form the floodplain. The

entrenchment ratio (1.2) in reach WSMS120 was #doersd worst among all the Lower

Wissahickon main stem reaches. The substrate ldistbh was dominated by cobble

(52%) although there was a considerable amountr@fed) (43%) within the reach as

well.

3.3.1.5.10 WSMS122

Reach WSMS122 was approximately 2,000 feet in lengthere was no infrastructure

along the reach although there were two confluelf@éSconf175 and WSconf183). A

small brook (approximately 650 feet in length), @hioriginated at the base of a swale
reached its confluence (WSconfl83) with the ma@mst300 feet upstream of the

WSMS122 cross section. Approximately 200 feet ddmasn of WSconfl83, Gorgas

Run reached its confluence with the main stem (\WHGth).

Reach WSMS122 had some similarity to reach WSMSB2th reaches were classified
as deeply entrenched (ER=1.2) Rosgen type F3 clsamamel had similar substrate
distributions.

3.3.1.5.11 WSMS124

Reach WSMS124, one of the least sinuous reacheg #he Lower Wissahickon main
stem was approximately 1,730 feet in length. Adiden the Mount Airy Avenue Bridge

(WSbri264), there were no infrastructure elemeitt&ted along or within the main stem
channel. Four outfalls situated within the reacBM&124 corridor flowed to the main

248 Philadelphia Water Department-Office of Watedsh



Wissahickon Creek Watershed Stream Assessment Repor
Lower Wissahickon Watershed

stem channel and were included in the WSMS124 strinature assessment. There were
also two culverts (WScul120 and WScul123) whichvey®d enough drainage from
Forbidden Drive and the adjacent valley wall, tonfoconfluences (Wsconf221 and
WSconf222) with the main stem channel.

Reach WSMS124 was similar two the upstream read®1S120 and WSMS124 in
dimension and substrate composition. Like the twstneam reaches, it was also a
Rosgen type F channel. The substrate distributiaa dominated by cobble (49%) in
reach WSMS124 although there was a considerablg@opion of gravel (45%)
throughout the reach. The reacy@vas 64mm, which is the threshold dimension
between the gravel (2mm - 64mm) and cobble (64mé+#/) size classes. The reach
was classified as an F4 channel given that veryseogravel particles (45-64 mm) are
more likely to be mobilized given the reduced slopthe reach (WSS=0.10%).

3.3.1.5.12 WSMS126

Reach WSMS126 was approximately 1,640 feet in leagtd comprised half of the large
meander bend that encompasses Fairmount Park@ribidflonastery Stables. Aside
from the stables, non-forested land cover was scaiith the exception of Forbidden
Drive. Infrastructure within the reach was limitdd a sole stormwater outfall
(WSout593) from Henry Avenue to the west.

Reach WSMS126 was the downstream-most Rosgen §petannel type on the Lower
Wissahickon main stem. It was the also the lasthrea the main stem study area with
the potential for moderate levels of floodplain egx at flows in excess of bankfull with
an entrenchment ratio of 1.5. The substrate digioh was dominated by cobble (54%)
and had a relatively abundant proportion of bowdd&#6).

Downstream of reach WSMS126 the remainder of thes#fiickon main stem was a
Rosgen type F channel with relatively high widthde&pth ratios (16.9-24.7).These high
width to depth ratios were associated with reld§ilew shear stresses which may
ultimately preclude the transport of boulders i tlownstream-most reaches. The
diminished competency of the downstream reachesnéwe boulders was further

supported by the observations of the boulder distions upstream and downstream of
reach WMMS126. Upstream of reach WSMS126, bouldensprised an average of only
3% of the substrate distribution (reaches WSMS1®&M8124); however, downstream

of reach WSMS126, boulders comprised an averad®.df6 of the substrate distribution

(reaches WSMS1280-WSMS36).

3.3.1.5.13 WSMS128

Reach WSMS128 was approximately 1,445 feet in kenfihe only infrastructure within
the reach was the Kitchen’s Lane Bridge (WShbri2&B)ch links Kitchen’s Lane with
Forbidden Drive. Kitchen’s Lane reached its confieee (WSconf237) with the main
stem channel 150 feet upstream of the bridge.

Reach WSMS128 was classified as an F3 stream chahine channel was deeply
entrenched and characterized by extremely coatsstrate. The cobble-dominated reach
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was distinct from other main stem reaches in thhad the highest percentage (59%) of
cobble and boulder (13%) substrate and the laiggstt 109.2mm (medium cobble).

3.3.1.5.14 WSMS130

Reach WSMS130 was approximately 1,340 feet in lkenghe surrounding land cover
was completely forested and there were no sigmifigafrastructure elements within the
reach. A very small, unnamed tributary reachedcatsfluence (WSconfl86) with the
main stem channel 100 feet upstream from the WSMIS&®ss section. Farther
downstream another very small unnamed tributarghea its confluence (WSconf195)
with the main stem channel after flowing througbudvert (WScul136) under Forbidden
Drive.

Reach WSMS130 was classified as an F3 channel. @ss observed in the upstream
reach WSMS128, this reach had a substrate compositminated by cobble (56%) and
boulder (11%). The severely entrenched (ER=1.1)chreavas relatively steep

(WSS=0.31%) compared to the three reaches immédidtevnstream of WSMS130,

which had water surface slopes between 0.13-0.15%.

3.3.1.5.15 WSMS132

Reach WSMS132 was approximately 1,290 feet in lengt the upstream end of the
reach was the Walnut Lane Bridge (WSbri22) whicimpdsed the entirety of the
infrastructure in the reach. There was a confluenite a small tributary that flowed
beneath Forbidden Drive through culvert WScull45 fé&®&t downstream of the
WSMS132 cross section.

Reach WSMS132 was a deeply entrenched F3 streamehdhe substrate composition
was dominated by cobble (53%). There was a higbgmage of sand (12%) throughout
the reach as WSMS132 had the highest relative amoed of sand of all Lower
Wissahickon main stem reaches with the exceptioWN®&MS130.

3.3.1.5.16 WSMS134

Reach WSMS134 was approximately 1,840 feet in kenghis reach was the last
relatively undeveloped reach on the Lower Wissaickain stem. The most significant
infrastructure feature present within the main stédrannel was the Blue Stone Bridge
trail crossing for Forbidden Drive. There were takt®f three stormwater outfalls in the
reach, all situated in the vicinity of Forbiddenin@: The upstream-most outfall
(WSout771, privately owned) was rather large witdiameter of 4 feet and conveyed
stormwater runoff from the Roxborough neighborhdaddered by Henry Avenue and
the Walnut Lane Golf Course. The other two outfallsre not connected to the PWD
stormwater network, but rather convey overland ffaam inlets on Forbidden Drive.

The reach WSMS134 channel was very similar in satesstcomposition, profile and

dimension as the reach WSMS132 channel. Likewigechannel was classified as an F3
channel type with a substrate composition dominatedobble (49%) and gravel (31%).
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There was also a considerable proportion of bouldié?o) and sand (11%) throughout
the reach.

3.3.1.5.17 WSMS136

Reach WSMS136 was the downstream-most reach witi@n_ower Wissahickon and
was by far the longest reach amongst all the mi@im seaches at 7,570 feet in length.
The reach was the most developed and heavily iragagach along the Wissahickon.
Near the top of the reach, Monoshone Creek reaithambnfluence with the main stem
channel (WSconfl78) as the channel alignment falbw sharp meander that put the
channel parallel with Lincoln Drive in the histoiittenhouse Town area. Here the main
stem channel was channelized (WScha228 on the D8RMScha226 on the DSL) for
over 3,500 feet along Lincoln Drive. Other largeustures included the Henry Avenue
and Ridge Avenue Bridges (WSbri310 and WShbri31peesvely) as well as the two
Ridge Avenue Dams (WSdam130 and WSdam131).

The WSMS136 riffle cross section was purposely tedaupstream from the numerous
bridges and dams which significantly altered théireent regime and flow conditions of
the channel, thus the results of the fluvial geghar study reflected upstream
conditions in WSMS136 more so than downstream d¢mmd. WSMS136 had a strong
semblance to all the main stem reaches downstréaWMSdS126 in terms of substrate
composition, dimension and stream type.

3.3.1.6 SUMMARY OF UNIFIED STREAM ASSESSMENTRESULTS

The mean scores for th®verall Buffer and Floodplain ConditiprOverall Stream
Condition and composite USAM score were classified as “ptib@l” (Table 3-100).
Average conditions within the Lower Wissahickon matem'’s buffers and floodplains
(53.9/80) were slightly better than conditions oted within the stream channels
(48.2/80). The scores for individual parametergeanfrom poor to optimal, displaying
similar levels of variability between reaches.
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Table 3-100: USAM Results for the Lower WissahickoiMain Stem

Overall Overall
Reach ID wati err']e q Stream Buffer/FP LSJS(')A;'Z'
Condition | Condition

WSMS102 | Main stem 40 57 97
WSMS104 | Main stem 55 58 113
WSMS106 | Main stem 46 59 105
WSMS108 | Main stem 43 57 100
WSMS110 | Main stem 55 56 111
WSMS112 | Main stem 55 57 112
WSMS114 | Main stem 54 53 107
WSMS116 | Main stem 44 43 87
WSMS120 | Main stem 31 46 77
WSMS122 | Main stem 51 56 107
WSMS124 | Main stem 46 55 101
WSMS126 | Main stem 58 62 120
WSMS128 | Main stem 47 54 101
WSMS130 | Main stem 48 59 107
WSMS132 | Main stem 53 57 110
WSMS134 | Main stem 51 54 105
WSMS136 | Main stem 42 33 75

All Reaches 48.2 53.9 102.1

3.3.1.6.1 SUMMARY OF OVERALL STREAM CONDITION SCORES IN THE L OWER
WISSAHICKON MAIN STEM WATERSHED

In general, the mean score for @®erall Stream Conditiomomponent (48.2/80) was
moderately high and fell within the suboptimal rangf scores. Within individual
reaches, all but two (WSMS102 and WSMS120) weredras “suboptimal.” The highest
score (58/80) was observed in reach WSMS126. R¥&8MS126 had an extensive
riparian buffer interrupted only by the presenc&ofbidden Drive; furthermore, the only
infrastructure within the reach was an outfall (W&®3) which was situated about 100
feet from the channel on the DSR side of the corri@ihe reach with the worst score was
WSMS120 with a score of 31/80 which was rated aartjpmal.” The relatively low
score for this reach was attributed to the presearicdevelopment and infrastructure
within the reach. The most adversely influentidrastructure element within the reach
was the Livezy Dam (WSdam120) due to the extentitefimpoundment. The
impoundment had an affect on streamflow and floauipfunction for almost 2,500 feet
upstream close to the location of the Valley Gréen. The majority of the reach
upstream of the dam contained segments where |tocities deposited fine sediment,
thus creating poor instream habitat conditions.
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The Instream Habitatparameter had very high scores among many of the stem
reaches, as 13 of the 17 reaches were rated asm&ptvith scores greater than 15/20.
The presence of stable substrate (cobble and utlteughout these reaches was the
single-most factor responsible for the habitat domas observed. Thé-loodplain
Connectionparameter was the worst-scoring parameter witlaarage of only 5.1/20
barely above the poor-marginal threshold score/2®.5Most bank erosion was observed
to be localized; however, the lack of floodplaimoection (e.g. low entrenchment ratios)
was a factor which could exacerbate bank erosiahvaas characteristic of the vast
majority of main stem reaches.

Table 3-101: USAM Overall Stream Condition Scoringor the for Lower Wissahickon Main Stem

OVERALL STREAM CONDITION

Reach ID Sub- Instream \Iésgteetcegg/ne Bank Erosion Floodplain gt\; g;?!
watershed Habitat Connection Condition
Left | Right |Left | Right
WSMS102 Main stem 13 5 5 5 5 7 40
WSMS104 Main stem 18 7 8 6 8 8 55
WSMS106 Main stem 16 6 4 5 5 10 46
WSMS108 Main stem 18 5 5 6 6 3 43
WSMS110 Main stem 18 7 5 8 8 9 55
WSMS112 Main stem 18 8 4 9 4 12 55
WSMS114 Main stem 19 7 7 7 7 7 54
WSMS116 Main stem 12 5 4 8 8 7 44
WSMS120 Main stem 5 5 5 7 7 2 31
WSMS122 Main stem 19 7 7 8 8 2 51
WSMS124 Main stem 14 8 6 6 9 3 46
WSMS126 Main stem 19 9 7 9 9 5 58
WSMS128 Main stem 19 5 7 5 8 3 47
WSMS130 Main stem 17 7 7 9 7 1 48
WSMS132 Main stem 17 8 8 9 9 2 53
WSMS134 Main stem 19 7 7 9 7 2 51
WSMS136 Main stem 10 6 7 8 8 3 42
All Reaches 15.9 6.6 6.1 7.3 7.2 5.1 48.2
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3.3.1.6.1.1 INSTREAM HABITAT

Scores for thdnstream Habitatparameter
were relatively high as 13 of 17 reaches
were rated as “optimal” with scores greater
than 15/20. The main stem mean score
(15.9/20) was higher than both the Small
Tributary average (15.8/20) as well as the
Large Tributary average (13.1/20). Instream
habitat in the Lower Wissahickon main stem
was characterized by an abundance of stable
cobble and boulder habitat features. On
average, the main stem reaches had substrate
particle distributions containing 49.5%
cobble and 5.4% boulder

Four reaches, WSMS114, WSMS122, WSMS126 and WSM®&2&8scores of 19/20.

Reach WSMS128 was distinguished in that it conthis@% cobble, 13% boulder and a
D50 of 109.2 mm. All of these metrics were the kgthobserved among main stem
Lower Wissahickon reaches. The reach with the lbwesre was WSMS120, which was
rated as “poor” with a score of 5/20. Near the drotof the reach where the WSMS120
cross section was located, the instream habitat superb given the abundance of
shading and coarse substrate in the form of co{@iéo), boulders (2%) and bedrock
outcrops. The upstream two thirds of the reach weawily impacted by the Livezy Dam

(WSdam120) impoundment. Impoundments are charaeterby extreme depths and
very low velocities such that they create condgiovhere fine sediment deposition, low
dissolved oxygen and high temperature produce Idaithabitat for very few species-

usually only the most hardy, non-specialized sgecie

3.3.1.6.1.2 VEGETATIVE PROTECTION

The Vegetative Protectiorparameter reflects
the extent to which stream banks are protected
by vegetative cover in the form of trees,
shrubs and non-woody, emergent
macrophytes. In general scores were
moderate and ranged from marginal to
suboptimal. The highest scores were recorded
in reach WSMS132 as both the left and right
banks had scores of 8/10 and were rated as
“optimal”. Reach WSMS126 also scored well

% with a score of 9/10 on the left bank and 7/10
. on the right bank. Both of these reaches
compared well to the main stem averages of
6.6/10 for the left bank and 6.1/10 for the righhk. The lowest scores were recorded in
reach WSMS116, with the left bank having a scor®/@D and the right bank scoring
4/10.
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3.3.1.6.1.3 BANK EROSION

Bank Erosiorscores along the main stem were rather high censglthe high flows that
the channel conveys. The scores ranged from martpnsuboptimal with many sites
having one bank with a marginal score and the atbering in the suboptimal range. The
main stem averages for the left (7.3/10) and r{@2/10) banks were rather high and
were well within the suboptimal range of scores.

In many sites there were bedrock outcrops and leowd cobble depositional features
that precluded severe erosion, although localizaiswas evident in many reaches.
Larger substrate particles such as cobbles anddésuhave much higher “roughness”
than smaller substrate such as gravel, dissip&iimgtic energy in the channel during
bankfull flow events. There were only a few siteghwbedrock located within the
channel (reaches WSMS106 through WSMS110), howseagry sites had large bedrock
outcrops on or near the stream banks which pregientibstantial bank erosion. One such
reach was WSMS132 which had a score of 8/10 on batiks. The DSL bank in
WSMS132 was protected by boulders and bedrock apgcwhile the DSR bank was
protected by boulders and cobble deposits.

3.3.1.6.1.4 FLOODPLAIN CONNECTION

Scores for th&loodplain Connectioparameter were generally very low among the main
stem reaches, especially in the Rosgen type F esatbwnstream of WSMS116. A total
of 10/17 reaches had scores rated as “poor” whighifed moderate to severe
entrenchment in these channels. The mean scorg #lermain stem was 5.1/20 which
corresponds to an entrenchment ratio of 1.5. Tlaehrewith the highest degree of
floodplain connection was WSMS112 with a score @20, which was rated as
suboptimal. Reach WSMS130, an F3 channel, hadothest score at just 1/20. Deeply
entrenched channels such as the WSMS130 reacly exretss their floodplains during
flows in excess of bankfull.

3.3.1.6.2 SUMMARY OF OVERALL BUFFER AND FLOODPLAIN CONDITION SCORES
IN THE LOWER WISSAHICKON MAIN STEM WATERSHED

The scores for th©verall Buffer and Floodplain Conditiom the Lower Wissahickon
main stem stream corridor were considerably high & parameters except for
Floodplain Habitat The Overall Buffer and Floodplairscores for 15/17 reaches fell in
the suboptimal range. The two exceptions were WSNiSthich was rated as “optimal”
and WSMS136 which was rated as “marginal.” ScooegHis component of the USAM
assessment were consistently high due to the tocati the entire Lower Wissahickon
main stem inside of Fairmount Park where develognsemaintained at a minimum.
Overall, the averag8uffer and Floodplain Conditior{53.9/80) score for the Lower
Wissahickon scored higher than t@eerall Stream Conditiomomponent (48.2/80). In
many reaches, there were uninterrupted vegetatéerdahat extended well beyond 100
feet, although the presence of Forbidden Driveiglichany instances encroach upon the
Lower Wissahickon floodplains.
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Table 3-102: USAM Buffer and Floodplain Condition ®oring for the Lower Wissahickon Main Stem

Vegetated Buffer ) . ) Overall
Reach D |\ aarshed Width Vegetation | Habiat | Encroachment | BUferFP
Condition
Left Right

WSMS102 | Main stem 10 9 14 8 16 57
WSMS104 | Main stem 10 10 17 6 15 58
WSMS106 | Main stem 10 10 16 6 17 59
WSMS108 | Main stem 10 10 16 4 17 57
WSMS110 | Main stem 10 9 15 6 16 56
WSMS112 | Main stem 10 9 15 8 15 57
WSMS114 | Main stem 10 9 16 6 12 53
WSMS116 | Main stem 8 7 13 5 10 43
WSMS120 | Main stem 9 9 13 4 11 46
WSMS122 | Main stem 10 9 16 4 17 56
WSMS124 | Main stem 10 9 17 5 14 55
WSMS126 | Main stem 10 10 17 7 18 62
WSMS128 | Main stem 9 8 16 5 16 54
WSMS130 | Main stem 10 9 17 4 19 59
WSMS132 | Main stem 10 9 17 4 17 57
WSMS134 | Main stem 9 9 16 4 16 54
WSMS136 | Main stem 2 9 14 5 3 33

All Reaches 9.2 9.1 15.6 5.4 14.6 53.9

3.3.1.6.2.1 VEGETATED BUFFER WIDTH

The vegetated buffers widths throughout the Lowéssahickon main stem were rather
extensive. The mean scores for the left (9.2/1@) raght (9.1/10) banks were rated as
“optimal” and were higher than both the Small aratde Tributary averages for this
parameter. Extensive variation between sites wats abserved as most sites had
vegetated buffers rated as either “suboptimal” optimal” although some had a
combination of the two. The one exception was oleskin reach WSMS136 where the
left side of the corridor was rated as “poor” wéttscore of 2/10. Reach WSMS136 was
channelized for more than half of its length du¢h® proximity of Lincoln Drive to the
channel. In the lower portion of WSMS136, near Ridyenue, the vegetated buffer on
the DSL was less than 25 feet.

3.3.1.6.2.2 FLOODPLAIN VEGETATION

The Floodplain Vegetatiorparameter takes into account the dominant vegetdipe

(i.e. shrub, mature forest, herbaceous ground cmverowed turf) observed throughout a
reach, with mature forest being the optimal cooditiThe presence of a mature riparian
forest is an indicator of low levels of disturbarfoem factors such as development and
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extreme flooding given mature forests may take desdo become established. Scores
for this parameter were generally high throughdat Lower Wissahickon main stem.

11/17 reaches were rated as “optimal” with the iedex of the reaches scoring in the

“suboptimal” range. Such high scores for this patanwould be expected given the

relatively unaltered and undeveloped nature ofrfk@imt Park.

3.3.1.6.2.3 FLOODPLAIN HABITAT

The scores foFloodplain Habitatwere generally very low and ranged from “poor” to
“marginal.” The average score for the main steanciel was 5.4/20 which was rated as
“marginal.” The “poor” and “marginal” ratings obsed in the Lower Wissahickon main
stem can be attributed to the high degree of “fdaith disconnection” within the
channels of the corridor as evidenced by the aeemgrenchment ratio (1.5) for the
main stem reaches.

Low entrenchment ratios are an indicator that ffdachs within the corridor are rarely
inundated by flood flows. Another factor which waesent, although not prevalent was
channelized segments along the main stem. Thegialewalls prevent most flood
events from inundating the floodplain. Over-ban&ofl flows are vital to a riparian
ecosystem because these flows provide inputs amsed and nutrients. Without these
inputs and occasional inundation, floodplain habitauch as floodplain wetlands,
ephemeral pools and backwater channels can nég#rmed nor maintained.

3.3.1.6.2.4 FLOODPLAIN ENCROACHMENT

Scores for thé&loodplain Encroachmenparameter ranged from “poor” to “optimal” but
were generally high in most reaches as 10/17 rsaglere rated as “optimal”. The
average condition within the main stem corridor weted as “suboptimal” with a score
of 14.6/20. The two lowest scores were observedeathes WSMS116 (10/20) and
WSMS136 (3/20). The “marginal” rating in WSMS116saattributed to the proximity of

Valley Green Inn, a parking lot, and Forbidden Briw the main stem channel. This
reach also had a channelized segment on both efdés channel in the vicinity of

Valley Green Inn. Reach WSMS136 was rated as “pdag to numerous factors which
included five bridges, the two Ridge Avenue damdemsive channelization, as well as
the proximity of Lincoln Drive which parallels theeach for its entire length. Reach
WSMS136 had a length of 7,570 feet yet had 3,588ali feet of channelization (includes
both sides and bottom channelization).

3.4 SUMMARY

Over time, the Wissahickon Creek Watershed hasrexeed continual and extensive
urban land development. More than half of the Wigdan Creek Watershed is covered
by residential development with single family resitdal and row home residential
making up the bulk of that development. A largetipor of the riparian corridor of the

Wissahickon Creek and its tributaries has remaicaeered as wooded land, mostly
protected through long-term preservation effortddifionally, large tracts of privately

owned open space such as agricultural land remadeweloped and are dispersed
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throughout the watershed, perhaps presenting appbes for future preservation
efforts.

Geology and soils play a role in the hydrology, evajuality, and ecology of a watershed.
The Lower Wissahickon watershed is within the PiedtrUpland physiographic region,

which is underlain by a variety of sedimentary, amedrphic and igneous rocks. The
geology of the Lower Wissahickon watershed is nyostiderlain by the Wissahickon

Formation. Soils beneath the Lower Wissahickonevsdited are mainly comprised of
Group B soils.

Over the last four years, PWD has conducted a sadirstudy within the Lower
Wissahickon watershed to estimate sediment loaforg more than 24 miles of stream
bank in the study area. This effort produced datggesting that roughly 3.3 million
pounds of sediment are eroded from the study arsmadly. Given the relative
consistency in this estimate over the last fourg,eBWD is confident that this estimate
can be considered accurate at an order of magniemd. The sediment loading
estimate suggests that the Lower Wissahickon watdss have been affected by their
location within an urban setting.

3.4.1 SMALL TRIBUTARIES

3.4.1.1 INFRASTRUCTURE

The following tables are a summary of the data gresd in previous sections. The
purpose of these tables is to allow comparisonsdsat individual reaches such that the
relative impacts of point and linear infrastructelements within each respective reach
can be clearly distinguished.

In Table 3-105, select infrastructure metrics hagen presented in order to identify the
reaches in the Small Tributary infrastructure assesnt most impacted by certain types
of infrastructure.

Table 3-103: Small Tributary Infrastructure Point Summary

Section ID Culvert Bridge Outfall Channel Cgf?(f:lg' Dam Manhole | PipeSewer | Other IIDrg{r?t O%?gﬁ’ﬂf:a
Count Count Count Count Count Count Count Count 2
Count Count (ft%)
WSCAO02 2 0 3 0 0 0 0 0 0 5 26.7
WSGOO02 1 7 5 6 1 1 16 1 2 39 64.1
WSTMO02 0 3 4 0 1 0 0 0 0 7 22.3
WSMSI02 0 2 3 1 0 0 0 0 0 6 17.5
WSVG02 3 1 4 0 2 0 0 0 0 8 15.9
TOTAL 6 13 19 7 4 1 16 1 2 65 146.5
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Segment Channel Channel Channel Total
Section ID Segment Length (ft), Culvert Percent Length Length Length Channel Perce_nt
Length (ft) 3 sides Length (ft) Culverted (), 1 side (ft), 2 (ft), 3 Length (ft) Channelized
sides sides

WSCAQ02 3123 9369 50 2 0 0 0 0 0
WSGO02 2699 8097 8 0 218 0 215 863 11
WSTMO02 3648 10944 0 0 0 0 0 0 0
WSMSI02 1865 5595 0 0 45 0 0 45 1
WSVG02 2849 8547 0 0 0 0 0 0 0

TOTAL 14184 42552 58 0 263 0 215 908 2

Table 3-105: Summary of Small Tributary Infrastructure by Reach

Small Tributaries

Parameter
Max Mean
WSGO002
Total Infrastructure (39) 13
Priority Infrastructure WS(%)OZ 1
Culverts WSVGO02 (3) 1.2
Bridges WSGO002 (7) 2.6
Outfalls WSGOO02 (5) 3.8
Channels WSGO02 (6) 1.4
Dams WSGO002 (1) 0.2
Manholes WSGO002 (16) 3.2
Pipes WSGO002 (1) 0.2
Outfalls >3 ft diameter WS(C;;)OZ 1.6
WSGO002
Outfall Area (64.06 ft%) 29.3
WSGO002
Mean Outfall Area (12.81 ft%)
. WSGO002
Single Outfall (36 1)
WSTMO02
Segment Length (3648 f1) 2837 ft
WSVG02
Culvert Length (671 o) 146 ft
WSVG02
0, —
% Culverted (24%)
WSGO002
Total Channel Length (863 ft) 181.6 ft
: WSGO002
0, _—
% Channelized (11%)
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3.4.1.2 UNIFIED STREAM ASSESSMENT

The following table has been presented as a mdamsiakly assessing the performance
of individual reaches within the Small Tributary A8 assessment. The reaches
presented correspond to the extreme values amaenddtaset; however by comparing
these values to the mean Small Tributary value&wh respective metric, it is possible to
quickly gauge the variability of conditions withime small tributaries of the Lower
Wissahickon watershed. The USAM scores for eaclallSiributary watershed are
included in Appendix D.

Table 3-106: Summary of Small Tributary USAM Resuls by Reach

Overall Stream Condition

Instream Vegetative Protection Bank Erosion Floodplain oscC
Parameter : - - ;
Habitat Left Right Left Right Connection Score
WSCAO02 WSCAO02
MIN WSCAO02 WSCAO02 WSCAO02 WSGO002 WSGO002 WSG002 WSG002
(13) 2 ) WSMSI02 WSMTMO02 ) (31)
) ®)
MAX WSMSI02 WSVG02 WSVG02 WSVG02 WSVG02 WSVG02 WSVG02
(19) (8) (8) () (8) 17 (66)
MEAN 15.8 4.4 4.2 5.6 5.8 9 44.8
Overall Buffer Floodplain Condition
Parameter Vegetated Buffer Wldth Floodplgln Floodplain Habitat Floodplain OBF
Left Right Vegetation Encroachment Score
MIN WSVG02 WSCAO02 WSCAO02 WSGO002 WSVG02 WSVG02
(5) (5) (14) 3) 4) (41)
oCh0? | wscoo
MAX WSTMO2 WSMSI02 WSTMO02 WSVG02 WSTMO02 WSTMO02
WSTMO02 (18) (8) (18) (63)
WSGO002 (10)
(10)
MEAN 9 8.8 16.2 5.6 11 50.6

3.4.2 LARGE TRIBUTARIES

3.4.2.1 |INFRASTRUCTURE

The following tables are a summary of the data ge=] in previous sections. The
purpose of these tables is to allow comparisonsdest individual reaches such that the
relative impacts of point and linear infrastructelements within each respective reach
can be clearly distinguished.

In Table 3-109, select infrastructure metrics hbagen presented in order to identify the
reaches in the Large Tributary infrastructure aswest most impacted by certain types
of infrastructure.
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Table 3-107: Large Tributary Infrastructure Point Summary

. Culvert Bridge Outfall Channel Conflu- Dam Manhole Pipe- Other Infra Combined
Section ID Count Cou%t Count Count ence Count Count Sewer Count Point OutfaIIZArea
Count Count Count (ft°)
WSBMO02 1 0 3 0 5 0 1 0 5 5 20.0
WSBMO04 0 0 4 1 0 0 2 0 0 7 6.1
WSBMO06 1 0 2 0 0 0 6 0 0 9 16.8
WSHCO02 6 1 3 4 3 11 0 0 2 25 17.6
WSHCO04 1 4 1 9 1 2 0 0 0 17 16.0
WSHWO02 1 2 6 1 0 3 0 0 0 13 19.0
WSHWO04 2 0 1 0 0 1 0 0 0 4 7.1
WSWMO02 2 0 3 0 0 0 1 0 0 6 28.5
WSWMO04 2 2 2 0 1 2 3 0 0 11 1.6
WSWMO06 0 1 6 0 1 0 0 0 0 7 25.2
WSCR04 9 1 12 4 0 0 0 2 1 29 74.5
WSCRO06 1 1 9 5 1 0 0 1 1 17 14.8
WSCRO08 1 0 3 2 1 0 0 1 0 7 25.9
WSCR10 0 0 0 0 0 1 0 0 0 1 0.0
WSCR12 0 2 1 1 0 0 0 0 0 4 1.8
WSCR14 0 1 1 0 1 1 0 0 0 3 1.8
WSKL02 0 1 5 0 0 0 0 0 0 6 23.6
WSKL04 2 0 1 0 0 0 0 0 0 3 3.1
WSKL06 3 5 3 2 3 1 0 0 0 14 11.0
WSMO02 1 0 7 2 0 1 0 0 1 11 37.8
WSMO04 1 2 6 2 1 1 0 0 0 12 75.5
WSMO06 2 2 10 5 1 1 0 0 0 20 126.3
TOTAL 36 25 89 38 19 25 13 4 10 231 553.7
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Table 3-108: Large Tributary Infrastructure Linear Summary

Total SeTgOr;aeInt Culvert Channel Channel Channel Total
Section ID Segment Length Length CF;?\:gﬁgtd Lengt_h L(?Sg? L(?Sg? Channel ChZirnC;inzte d
Length (ft) (f), 3 (ft) (ft), 1 side ides sides Length (ft)
sides S!

WSBMO02 2858 8574 68 2 0 0 0 0 0
WSBMO04 1838 5514 0 0 39 0 0 39 1
WSBMO6 1782 5346 35 2 0 0 0 0 0
WSHC02 4135 12405 983 24 0 617 0 1234 10
WSHC04 1468 4404 15 1 257 391 30 1129 26
WSHWO02 1752 5256 71 4 141 0 0 141 3
WSHWO04 1766 5298 109 6 0 0 0 0 0
WSWM02 1271 3813 93 7 0 0 0 0 0
WSWM04 3610 10830 241 7 0 0 0 0 0
WSWMO06 1297 3891 0 0 0 0 0 0 0
WSCR04 6726 20178 1290 19 187 48 0 283 1
WSCR06 1980 5940 66 3 178 48 567 1975 33
WSCR08 1427 4281 139 10 6 224 0 454 11
WSCR10 1927 5781 0 0 0 0 0 0 0
WSCR12 2793 8379 0 0 168 0 0 168 2
WSCR14 1551 4653 0 0 0 0 0 0 0
WSKLO02 2223 6669 0 0 0 0 0 0 0
WSKL04 1973 5919 128 6 0 0 0 0 0
WSKL06 3370 10110 28 1 0 351 0 702 7
WSMO02 1665 4995 28 2 86 532 0 1150 23
WSMO04 2083 6249 115 6 7 689 0 1385 22
WSMOO06 2845 8535 191 7 193 727 0 1647 19

TOTAL 52340 157020 3600 7 1262 3627 597 10307 7
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Table 3-109: Summary of Large Tributary Infrastructure by Reach

Large Tributaries
Parameter
Max Mean
Total Infrastructure WSCRO04 111
(29)
Priority Infrastructure WS(I—6|)COZ 0.8
Culverts WSCR04 1.6
9)
. WSKL06
Bridges 1.1
9 (5)
WSCR04
Outfalls (12) 4.1
Channels WSHC04 1.7
(O]
WSHCO02
Dams (11) 1.1
Manholes WSBM06 0.6
(6)
. WSCR04
Pipes 0.2
P )
Outfalls >3 ft WSCR04 0.7
diameter (4) '
WSMOO06 2
Outfall Area (126.27 ftz) 25.2 ft
WSMOO04
Mean Outfall Area (12.58 ft2)
. WSWMO02
Single Outfall (19.63 ft2)
WSCR04
Segment Length (6726 ft) 2379 ft
WSCR04
Culvert Length (1290 ft) 163.6 ft
WSHCO02
Percent Culverted (24%)
WSCRO06
Total Channel Length (1975 ft) 468.5 ft
. WSCRO06
Percent Channelized (33%)

3.4.2.2 UNIFIED STREAM ASSESSMENT

The following table has been presented as a mdasickly assessing the performance
of individual reaches within the Small Tributary Ald assessment. The reaches
presented correspond to the extreme values amenddtaset; however by comparing
these values to the mean Small Tributary value&mh respective metric, it is possible to
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quickly gauge the variability of conditions withime small tributaries of the Lower
Wissahickon watershed. The USAM scores for eaclyddributary watershed are
included in Appendix D.

Table 3-110: Summary of Large Tributary USAM Resuls by Reach

Overall Stream Condition

. Vegetative Protection Bank Erosion Floodplain osc
Parameter Instream Habitat :
- - Connection Score
Left Right Left Right
WSHWO04 WSCRO04
MIN WSCRO08 WSBMO02 WSBMO02 WSWM02 | WSWMO02 WSCRO08 WSWMO6
4 1) 1) 2 2 WSKL02
(26)
@
WSHWO4 woeeS | wsswmos WSKLOE
MAX WSMO04 WSMO02 WSKLO04 WSMO02 WSMOO02 WSHCO02 WSKL04
WSWMO02 WSWMO02 (10) (10) (63)
WSWMO02 (18)
(18) (€
(8)
MEAN 13.1 4.9 4.9 6.3 7.0 6.3 42.3
Overall Buffer and Floodplain Condition
Vegetated Buffer .
Parameter Width Floodplain Vegetation Floodplain Habitat Floodplain OBF
Encroachment Score
Left Right
WSCRO04
WSBM04 | WSCRO06 WSHCO02 WSWMO02 WSCRO08 WSCRO06
MIN 3) 3) (6) 1) oo (25)
WSWMO06
3
WSBMO02
WSBMO02 | WSBMO04
WSHWO02 | WSBMO06
WSBMO02
WSHWO04 | WSHWO02 WSBMO02
MAX WSKL02 | WSHWO04 WSMO02 Ws(gﬂs())oz V\YVSSI-}LVIE/(?; WS(5BS';;I 02
WSWMO02 | WSKLO02 (19) (15)
WSWM04 | WSMO02
(10) WSWMO02
(10)
MEAN 8.1 8.6 13.8 5.5 8.5 44.5
3.4.3 MAIN STEM
3.4.3.1 [INFRASTRUCTURE

In Table 3-111, select infrastructure metrics hbagen presented in order to identify the
reaches in the Large Tributary infrastructure aswest most impacted by certain types
of infrastructure.
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Table 3-111: Summary of Main Stem Infrastructure byReach

Parameter Main Stem
Max Mean
Total Infrastructure WSMS136 4.7
(23)
Priority WSMS120 0.3
Infrastructure 2 '
WSMS112
WSMS120
Culverts WSMS124 0.7
WSMS136
2
Bridges WSMS136 (5) 0.9
WSMS136
Outfalls (12) 1.9
Channels WSMS102 (3) 0.4
WSMS108
Dams WSMS136 0.4
(2
Manholes WSMS120 (3) 0.2
Pipes WSMS120 (1) 0.1
WSMS102
WSMS104
WSMS120
O‘g{:g}i fee; ft WSMS124 0.4
WSMS126
WSMS134
1)
WSMS136 2
Outfall Area (19.24 ftz) 3.0ft
WSMS102
Mean Outfall Area (5.11)*
. WSMS120
Single Outfall © ftz)
WSMS136
Segment Length (7570 ft) 2394 ft
WSMS124
Culvert Length (100 ft) 20.9 ft
WSMS124
Percent Culverted (6 %)
WSMS136
Total Channel Length (3590 f1) 248.9 ft
. WSMS136
Percent Channelized (16 %)

* Excludes WSMS126 which has 1 outfall 3 ft diamete
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3.4.3.2

UNIFIED STREAM ASSESSMENT

The following table has been presented as a mdamsiakly assessing the performance
of individual reaches within the Lower Wissahickoain stem USAM assessment. The
reaches presented correspond to the extreme valumesg the dataset; however by
comparing these values to the mean value for eespective metric, it is possible to
quickly gauge the variability of conditions withithe main stem of the Lower

Wissahickon watershed.

Table 3-112: Summary of Main Stem USAM Results biReach

Overall Stream Condition

Vegetative Protection Bank Erosion Eloodplain
Parameter Instream Habitat - - C P'a OSC Score
Left Right Left Right onnection
WSMS102
WSMS108 | WSMS106 | WSMS102
MIN WSMS120 WSMS110 | WSMS112 | WSMS106 | WSMS112 WSMS130 WSMS120
(5) WSMS120 | WSMS116 | WSMS128 4) 1) (31)
WSMS128 4) (5)
®)
WSMS114 WSMS112
WSMS122 WSMS104 WSMS126 | WSMS124
MAX WSMS126 WSMS126 WSMS132 WSMS130 | WSMS126 WSMS112 WSMS126
WSMS128 9) ®) WSMS132 | WSMS132 (12) (58)
WSMS134 WSMS134 (9)
(19) ©)
MEAN 15.9 6.6 6.1 7.3 7.2 51 48.2
Overall Buffer Floodplain Condition
Vegetated Buffer Width i i
Parameter g FIoodee_un Floodplain Habitat Floodplain OBF Score
Vegetation Encroachment
Left Right
WSMS108
WSMS116 WSMS120
MIN WS'EASBG WSIE/I7?116 WSMS120 WSMS122 WS'E/:I%?BG WS(I\éI%l%
(13) WSMS130-134
WSMS104
WSMS102-114 WSMS124
MAX WSMS122-126 Wivl\/sl?\/llgfé%% WSMS126 wgmgﬂg WSMS130 WSMS126
WSMS130-132 (10) WSMS130 (19) (62)
(10) WSMS132
17
MEAN 9.2 9.1 15.6 14.6 53.9
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3.5 RECOMMENDATIONS

Stream restoration is a general term that may lee ts describe a broad spectrum of
activities undertaken to correct problems affectstiggams or improve stream habitat,
structure and function. However, stream restomatmd streambank reinforcement
activities that do not take into account the strsacarrent morphological state and the
tendency of streams to adjust to new hydrologiadd@mns may not be successful, and in
some cases may be counterproductive. In orderetesuzcessful, stream restoration
activities should:

1.) work with the stream’s tendency to establish a dyinaequilibrium between
land and water

2.) take into account new hydrologic conditions thatomepany changes in land
use, and

3.) seek establishment of a natural stream dimensiatterp, and profile.
Stream corridors represent a micro-ecosystem wahiatershed, consisting
not only of the channel, but also of the adjacéddplain and a transitional
area where the floodplain ends and merges into @and area. Stream
restoration, therefore is the restoration of migdtimicro-habitats that are a
part of a larger watershed.

A comprehensive approach to watershed managementestoration is essential and
should be planned and prioritized according to espntative watershed indicators and
identified issues. All information should be orgaed, maintained and be made easily
accessible to residents. Components of an idetdrgfeed master plan should include
information organized on a watershed basis fortiexjschannel condition, impervious
cover, sewer and storm drain infrastructure, dgenaetwork, stormwater outfalls,
stormwater problem locations, industrial sites, ropace, and natural areas. The
assessment of the Valley Green Run Watershed lmsdpd some of these essential
elements that can be used independently or buiih i identify and prioritize watershed
indicators and issues. All strategies should cemeiht existing regulations,
management strategies, and community efforts.

Restoration strategies that would alleviate or mine identified direct and future
cumulative impacts to the Valley Green Run wateisee discussed in the following
section. These strategies have been divided hinée tcategories:

v Restoration Strategy Category I Channel Stghsliinfrastructure
v Restoration Strategy Category |I: Habitat
v' Restoration Strategy Category Il Land managdmen

3.5.1 RESTORATION STRATEGY CATEGORY |: CHANNEL STABILITY &
INFRASTRUCTURE

3.5.1.1 BANK STABILIZATION

Many parameters that were evaluated throughoutdaeer Wissahickon watershed may
be applied as metrics to gauge the applicabilitbank stabilization techniques for a

267 Philadelphia Water Department-Office of Watedsh



Wissahickon Creek Watershed Stream Assessment Repor
Lower Wissahickon Watershed

given reach. Bank stabilization measures can Jzaged on the severity of the erosion
and whether it is localized or continues for sonwathice along a bank, from small
plantings to the installation of boulder walls. nBastabilization measures may consist of
boulder bank and/or boulder “toe of slope” reinfarent in areas where the greatest
erosive potential exists. Boulder structures mlag &e used in smaller channels when
the stream is eroding and over-widening to the tpoitmere property is, or is expected, to
be lost. Other more natural bank stabilization hods such as bioengineering, root
wads, plantings and log and woody structures shioelldsed in areas where the bankfull
channel has not been severely overwidened andfisggmti additional channel changes
are not expected. These methods are best suitechdll, local areas of bank erosion
scattered throughout the smaller tributaries whadiseharges are the lowest. Bank
stabilization can reduce erosion, sediment supplge fall, channel widening and
migration.

3.5.1.2 BED STABILIZATION

Bed stabilization is recommended for those reathasare currently degrading through
incising or downcutting. Bed stabilization measuseich as rock/log vanes with grade
control, rock/log cross vanes, and using naturatfgurring boulders and bedrock are
examples of methods that could be used to stalwhamnel beds. Rock/log vanes differ
from cross vanes because they do not extend tire entth of the channel. However,
both structures provide grade control while divegtflow away from the channel banks.
Bed stabilization should be used to eliminate hetdor knickpoints. Advantages of bed
stabilization consist of bank protection througtvediing flow and elimination of
migrating bed scour through providing grade contB®d stabilization techniques can
also aid in re-establishing natural pool-riffle-rgequences that are often lacking in
degraded reaches.

In general, bank and bed stabilization restoragiotential should be evaluated together
such that the maximum amount of stream improveraehie may be obtained for the
funds allotted for a particular project. This isaimportant because of the implicit
relationship that one has with the other. For eamspacing and alignment of bed
stabilization structures must also be coordinatétl Wank stabilization features so that
the restoration design features complement onehanand work with the stream’s
natural meander pattern rather than against is dtso often necessary to secure stream-
crossing structures such as rock and log vanesehgtiing them into the streambanks.

3.5.1.3 REALIGNMENT & RELOCATION

Stream channel realignment and relocation are tbet reevere restoration measures
involving the greatest amount of channel changBsese methods should be employed
when it is more advantageous to realign the chativa it is to stabilize degrading,

out-of-pattern sections. Channel realignment a&hocation are commonly implemented
for shorter portions of a channel rather than fetelesive lengths of channel due to
construction and maintenance costs, and the anodwuindturbance that occurs to existing
natural habitat. Stream channel realignment almta&on is best suited to consecutive
severely degraded reaches where existing landansdhlreatened.
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3.5.1.4 |INFRASTRUCTURE IMPACTS

Large structures or facilities within stream chdarmean interrupt natural flow patterns
and alter the hydrology and hydraulics of the creekwhich they are present.
Anthropogenic alterations to the natural balancepargression towards the natural
balance between land and water generally have sehierpacts on the channel. For
example, some features, such as dams, can diseipatural movement of sediment and
block upstream migration of stream biota. Othefrastructure features, such as
stormwater outfalls or culverts, can create logalsien by causing stormwater shear
forces to be directed at a small area or creatigh kelocity scour at constrictions.
These local disturbances often serve as “knickpginfrom which additional
destabilizing erosion, scour, and sediment trannggoblems may propagate.

3514.1 STORMWATER OUTFALLS

126 outfalls greater than 12” in diameter were fbun the Lower Wissahickon
watershed. 28 of these outfalls were greater thiae feet in diameter. Due to their size
and density within the watershed and the degreehioh they may cause local erosion,
stormwater outfalls are considered one of the nmgbrtant considerations in assessing
stream reach stability. Outfalls often drain largeeas of impervious surfaces and
efficiently deliver large volumes of water to smstilteams. Streambank erosion and bed
erosion (scour pools) were often observed at tbetfalls, and in some cases, this local
erosion served as a knickpoint, causing headcuitiran upstream direction. Because
outfalls may be positioned to direct flow at barfilsn a disadvantageous angle, it may
be necessary to armor the opposite bank or irstellgy dissipating structures where the
outfall meets the stream. The presence of a laugiall or outfalls may also constrain
the final pattern and profile of a stream restoratiesign.

3.5.1.4.2 CULVERTS

Culverts may have many of the same destabilizifigences as dams and stormwater
outfalls and must also be considered in streanon&sbn design. In some cases, a large
culvert may serve as a stable starting or end goméa stream restoration project, with

the remainder of the restoration designed to nigighe destabilization and sediment
transport issues at the site.

3.5.1.4.3 DAM AND POND IMPACTS

There were 32 dams present within the Lower Wiskaim Watershed that provide little
or no positive value to the hydraulic regime of sieeam. Observations made during the
various field investigations and infrastructure esssnent suggested that most dams
accrued large amounts of fine sediments upstreachitat reaches downstream of these
structures are likely to have undergone a greatewuat of channel degradation than
those channels not influenced by dams. Therelaceaasmall number of ponds located
in Lower Wissahickon watershed most of which arsoamted with golf courses, large
estates and developments. Ponds often develapusemanagement problems, and are
associated with algal blooms, overheating of implmdhwater and an overabundance of
resident Canadian geese.

269 Philadelphia Water Department-Office of Watedsh



Wissahickon Creek Watershed Stream Assessment Repor
Lower Wissahickon Watershed

Despite these facts, their installation may alswehareated some beneficial habitat.
Additional consideration must be given to the fd@t any beneficial habitat may now
rely on the existence of these dams, in which casgoving dams to create a more
natural channel may outweigh the benefits thatltedurom its installation. Overall,
dam and pond removal have been presented as mos$ibhnel stability restoration
measures. It should be noted that careful evalnadf all environmental costs and
benefits, specifically habitat and any potentiatdiical significance associated with each
structure must be taken into consideration.

3.5.14.4 REMEDIATION OF INFRASTRUCTURE IN POOR CONDITION

Products of the infrastructure assessment condutttedg this study were observations
and locations of infrastructure in poor conditiothis classification was attributed to
those dams, bridges and outfalls that exhibited dharacteristics of being broken,
exposed, or the potential of such issues based thpn proximity to the stream and
ongoing bank erosion. Reach by reach summariesstgts, and location maps of all
points of infrastructure are documented in detaAppendix D.

3.5.2 RESTORATION STRATEGY CATEGORY |l: HABITAT

3.5.2.1 RIPARIAN BUFFER EXPANSION/IMPROVEMENT

Riparian buffer expansion and improvement can adtiategies which can significantly
improve the habitat characteristics of the assediatream reaches. Several parameters
were qualitatively and quantitatively evaluatedngi@ach reach which can be utilized in
the prioritization of stream sections with respaextthis strategy. Although priority
reforestation areas consist of floodplains, stdepes, and wetlands, smaller areas such
as public right-of-ways, parks, schools, and neaghbods also provide reforestation
opportunities. Benefits of reforestation are nwner Cooler temperatures, stream
shading, rainfall interception, reduced runoff,ueed sediment load, reduced discharge
velocities, increased groundwater recharge, ineceapecies diversity and habitat, and
improved air quality and aesthetics are all positeffects associated with a healthy
riparian buffer.

3.5.2.2 I NVASIVE SPECIES M ANAGEMENT

Maintaining a healthy riparian plant community viitithe Lower Wissahickon Basin
will retain biodiversity and support a healthy atreecosystem. Invasive species provide
little value to native animals that depend on reatspecies for habitat and/or food.
Because of this threat to the biodiversity of matoommunities, an invasive species
management plan would assist natural successiamnwihe riparian buffer through
decreasing possible further impacts of invasiveiggse An invasive species management
plan will require, at a minimum, a three-year cotmeint to ensure success. Planting
plans for all restoration efforts should complimére invasive species management plan
by recommending appropriate native planting to &mpnt areas where invasive species
have been eliminated. Although invasive speciesxagament priority areas are
considered those that contain 80% or greater iwgasipecies, invasive species
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management should also be implemented for all mnetiry recommended channel
restoration sites.

3.5.23 WETLAND CREATION

Land currently available for reforestation locatetjacent to the channel is also ideal for
wetland creation. Wetland creation adjacent todennel is best suited to those areas
where stream relocation and realignment are seitalBecause stream relocation and
realignment typically involve large quantities afading, replanting the disturbed areas
can be customized to create specific habitats. laves, a rich habitat that relies on
saturated soils and vegetation adapted to thesditmoms could be created concurrently
with channel relocation and realignment. Thereftine best opportunities for wetland
creation may be adjacent to those channels thatlapesuitable relocation /realignment
sites.

Further investigation of all potential restoratiand realignment sites should include the
following: rainfall data collection and evaluatiawnoff calculations, soils investigation,
water budget, native species investigation, andurgtwater monitoring. Ideally,
groundwater levels for all potential wetland creatisites should be monitored to
determine their suitability prior to design. Advages of wetland creation are
groundwater recharge, increased habitat, incrept®d and animal species diversity,
and improved water quality.

3.5.24 PRESERVATION OF EXISTING FORESTED AREAS

Existing forests are valuable habitat and shouldpbatected. All of these areas
throughout the watershed should be protected amagedl, if necessary, to preserve the
forested riparian buffer present surrounding allee&s within the watershed.
Educational/informational signage, creating smaltkp or designated green space, and
installing fences or prohibiting access in areasnetihe riparian area has been disturbed
are additional strategies to help preserve exisoregts.

3.5.3 RESTORATION STRATEGY CATEGORY IlI: LAND M ANAGEMENT

3.5.3.1 REeDUCE DIRECTLY CONNECTED |MPERVIOUS SURFACES

Stream channels within each watershed have resgdodegh density development and
increased runoff through downcutting and over-widgrin an attempt to accommodate
higher flows. In addition to preserving land asahle for reforestation or to protect from
becoming developed, the amount of existing impervigurfaces should be reduced.
Examples of strategies to reduce the amount oftiegismpervious surfaces and/or
decrease the severity of runoff include:

v' Stormwater management basins — both wet/dry poaus the ability to
collect storm flow, hold water temporarily and ede water to a stream at
a constant rate. Disadvantages of basins arenfinitie available land to
build them and the associated maintenance over rgaays. In areas
where additional development is still possible, rerdevelopment may
occur, stormwater management ponds are a suitabtbooh to reduce
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runoff. Planned species selection for vegetatimg pond perimeter,
banks, and edges may also help reduce nutrientgett to streams.
Similarly, in areas where adequate space is nolaée, grass swales can
be used to increase infiltration while decreasihg Vvelocity of runoff

prior to delivering it to the creeks.

v Bioretention - bioretention facilities are similato stormwater
management ponds in their function, but differ sitleey are much better
suited for small areas. Bioretention facilitiesndae installed next to
parking lots, curbs, major roads, etc. to immedyyatatch runoff, filter
sediment and allow rainwater to infiltrate bacloitite groundwater table.

v Parking Lot Island Installation and Plantings —kiag lot islands can be
installed and planted within large paved areasréate less contiguous
impervious surfaces. Islands can be depressedtth ctormwater and
planted to provide water quality benefits, shadel aesthetic value.
Often, planted parking lot islands can serve duappses and provide
water quality benefits if they are also bioretentitacilities. At a
minimum, efforts should aim to steady the existpgycent impervious
surfaces associated with parking lots. When atideifopportunity arises,
unnecessarily paved and oversized parking lotsdcdoelconverted to have
smaller spaces and contain islands to create lessigunous paved
surfaces. Parking lots and other paved right-ofsvahould also be
evaluated when adding or relocating utilities. fldy utilize existing
paved surfaces instead of creating new imperviodases utilities could
be located underneath existing pavement.

3.5.3.2 APPROPRIATE RoAD AND CULVERT M AINTENANCE

Often inappropriately sized culverts or poorly dtabd roads will impact a channel
through eroding the bed and banks. Bed scour mageca headcut or knickpoint that is
capable of migrating upstream. A headcut or kreakpwill continue to scour the bed
and deepen the channel as it moves upstream tinisl inhibited by a natural bed
formation or man-made structure resistant to erosioAlthough the headcut or
knickpoint may have stopped migrating, it is gifesent in the channel and if channel
conditions change may begin to migrate again.

3.5.3.3 PuBLIC EDUCATION

Because watersheds are so diverse in their lanang®wnership, a public educated in

the ways and means of being a good steward to Wedgrshed is perhaps one the best
ways of addressing its restoration. Disturbaneeh sas footbridges, landscaping, and
mowing adjacent to the channel will continue saglas public education and awareness
are not increased. Public education provides dppities to relate the importance of

stream habitat and stability and to influence andiange the behavior of residents.
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Public education begins with public involvement.neOprincipal avenue for educating
residents is through forming local watershed groupecal watershed groups are most
effective when strong, mutually beneficial relagbips are established early between the
volunteers and local government agencies. Planagegcies and volunteers could then
communicate and work together to educate neighthwogigh activities such as stream
clean-ups, re-vegetating stream banks, long-termitoring, and publishing articles in
the local newspaper(s), among many others. Additiopportunities for the community
to participate in all aspects of the planning/depeient phase increases not only public
education, but also recreation and habitat enhaetapportunities.

In November of 2005, the Wissahickon Watershedneaship was formed, consisting of
a consortium of proactive environmental groups, mwmity groups, government
agencies, businesses, residents and other watestdlezholders interested in improving
their watershed. The goals of the partnershigatnie are to protect, enhance, and
restore the beneficial uses of the waterways gratien areas. The partnership seeks to
achieve greater levels of environmental improvembnt sharing information and
resources.

More information about the Wissahickon Watershedreaship can be found on the
Philadelphia Water Department’s websitég://www.phillyriverinfo.org).

3.6 COMPLETED AND PROPOSEDPROJECTS

3.6.1 CATHEDRAL RUN

3.6.1.1 COMPLETED PROJECTS

In April of 2006, emergency repair work was comgte60 feet upstream of Forbidden
Drive to protect a gas line crossing that was imgaéa of being exposed. Repairs
consisted of the installation of a grouted nativens protection upstream and
downstream of the pipe crossing as well as a gdondg¢ive stone weir downstream of the
pipe crossing.

3.6.1.2 PROPOSEDPROJECTS

In the fall of 2010 PWD will begin construction afstormwater wetland, designed by
AKRF Inc., at the headwaters of Cathedral Run wisclocated near the intersection of
Cathedral Road and Glenn Campbell Road. The wetlatdoe constructed within a
forested depression currently owned by Fairmounk.Rawill divert the majority of the
flow from WSout760 (W-076-01), which currently dsrges flow from a 48 inch storm
sewer into Cathedral Run. The benefits will incluggluced bank erosion and fine
sediment deposition in the Cathedral Run streammretlaas well as improved water
quality.

3.6.2 VALLEY GREEN RUN

3.6.2.1 COMPLETED PROJECTS

In 2008, stream bank and channel bed stabilizatiwh were completed by Skelly and
Loy. The project reach was a 350 foot stretch albagmount Park’s Parking Area 9,
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which is adjacent to Valley Green Run. Upstrearthefproject reach Valley Green Run
was culverted for 643 feet (WScul104), which cdnited to bed scour and bank erosion
in the project reach. Another contributing fact@asithe storm flow from WSout523 (W-
076-10) which discharges storm flow from a 30 istdtrm sewer. The stabilization work
consisted of boulder revetments on the DSL adjatetite parking lot, boulder stream
bed armoring and boulder toe protection on the D&Rk.

PARKING AREA

T . Asphalt
T+ Rubble

“—— Localized Streambed Erosion

Blockstone
Retaining wall

\\Cobmc Mulch
i N =,
>

Figure 3-100: Bank erosion caused by parking lot moff (left); schematic of restored condition
(right).
Source: Skelly & Loy

3.6.3 GORGAS RuUN

3.6.3.1 COMPLETED PROJECTS

In June of 2009 the Pennsylvania Department of Spartation (PENNDOT) repaired
two gullies that formed beneath the Henry Avenueldgy (WSbri246). The stormwater
scuppers that drained the bridge were causing sex@sion due to the high potential
energy created by the height differential betwden dcupper outlets and the hill slope
beneath the bridge. Overland flow down the hilpgidvad also threatened the structural
integrity of the FPC trial system abutting GorgasnRThe two large gullies were
stabilized with boulder step-pool structures anel ‘thplash pads” beneath the scupper
outlets were lined with geotextile fabric and argwwith ballast stone. To further reduce
the energy of stormflows, a trench and berm systas constructed to allow stormwater
to be impounded before flowing into one of the ®wisting gullies.

3.6.3.2 CURRENT PROJECTS

PWD has contracted the design and engineering cesnof AKRF Inc. in order to
complete a natural stream channel design and astorframework for Gorgas Run. The
primary objectives include infrastructure protestitooth PWD and FPC infrastructure),
bank stabilization, increased floodplain connecaod improved ecological integrity. As
with many of the small Lower Wissahickon tributari€&sorgas Run has been severely
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impacted by stormwater. Preliminary concepts togaié the impacts of stormwater have
considered the construction of a stormwater wetland creation of an open channel
system upstream of WSout566 (W-067-01).

3.6.4 BELL'SMILL RuN

3.6.4.1 CURRENT PROJECTS

PWD has contracted the design and engineeringcesnaf GTS Inc. to provide natural
stream channel design concepts for the extent sBwill Run. Key project objectives
and design elements address infrastructure prote¢g.g. manholes and stormwater
outfalls), bank erosion and channel incision. Eletmeof the design include potential
channel realignment and outfall naturalization,hbot which will be beneficial to the
overall ecological and aesthetic integrity of BeMill Run.

3.6.5 HARTWELL RUN

3.6.5.1 COMPLETED PROJECTS

In October of 2009 emergency repairs were completedHartwell Run at the stream
crossing of the Wissahickon High Level Intercegd#Scul116). The concrete masonry
encased pipe had succumbed to severe erosion wadhexposed the interceptor.
Frequent blockage of the three foot conveyanceceriby boulders, woody debris and
fine sediment cause stream flow to overtop theeartilwhich where blocked functioned
as a dam. The combination of reduced flood floweyance, the steep slope of Hartwell
Run cause severe bank erosion and plunge pool femaownstream of WSculll6, as
well as undermined a portion of the concrete-ensaséary crossing (Figure 3-101).

The team of Skelly & Loy Environmental Consulta#RT and Gebhart Construction
Inc. completed repairs to the concrete encasenmehstabilized the banks upstream and
downstream of WScull116. Upstream of the structusgep-terrace system was installed
to reduce the energy of flood flows, which willeatlate the high shear stress in and
around the conveyance orifice (Figure 3-101).

275 Philadelphia Water Department-Office of Watedsh



Wissahickon Creek Watershed Stream Assessment Repor
Lower Wissahickon Watershed

Figure 3-101: Upstream view of WScul116 pre-constation (left); Downstream view of WScul116
post-construction (right).

3.6.6 WISE'SMILL RuUN

3.6.6.1 COMPLETED PROJECTS

In 2005 PWD’s Waterways Restoration Team (WRT)Jofeing the natural stream
channel design concepts of Skelly & Loy, constrdceboulder step-pool system on the
lower reaches of Wise’s Mill Run. The entire chdrirea experienced significant erosion
and sediment deposition following two severe trapstorms in 2004. FPC stone masons
also repaired a stone low-head dam which was damnage result of the storms. The
boulder weir and step-pool system (Figure 3-108%igates much of the shear stress and
concomitant erosion during high flows on the vetgep stream thus dramatically
increasing the stability of the downstream readfad/ise’s Mill Run.

step-pool system (right).
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3.6.6.2 CURRENT PROJECTS

AKRF Inc. is in the process of designing a stornewatetland at the headwaters of the
southern branch of reach WSWMO06. The stormwatenag@ment facility would
intercept flow from WSout572 (W-0776-13) which discges flow from a 48 inch storm
sewer draining 92 acres of residential development.

AKRF Inc. is also designing natural stream chardesiign concepts for five reaches on
Wise’s Mill Run. Three are located in reach WSWM0&e in WSWMO04 and another on
WSWMO06. Restoration objectives include outfall nimdition (to dissipate energy),

floodplain reconnection and regarding, riparianf@unhancement bank stabilization
and habitat enhancement (large woody debris jams).

3.6.7 KITCHEN'SLANE

3.6.7.1 COMPLETED PROJECTS

In the upstream-most reach of Kitchen’s Lane (WSEK).@&mergency repair work was
completed in 2009 in a section of Fairmount Parkvkm as Carpenter’'s Woods. Two
outfalls, WSout513 and WSout514 (W-068-02), wereesaly undermined due to high
velocity stormwater flows from Green Street. Thesen was so severe that the aprons
for these outfalls were suspended up to five feetnftheir respective conveyance
channels. Terraced boulder infiltration swales wergtalled to compensate for the
vertical drop as well as reduce the energy of autstorm flows. Cobble and boulder
armoring was installed within the conveyance chénttereduce erosion and stabilize the
banks of the conveyance channels. The emergeneyr neprk was supplemented with
shrub and tree plantings to further stabilize ke s

P

Figure 3-103: WSout513 conveyance channel duringeft) and after (right) construction

Further downstream, gully repairs were completedrtignds of Wissahickon (FOW) in
2010. FOW Site 3 (Appendix E) was a gully that fechradjacent to a FPC trail on the
steep eastern valley wall of Kitchen’s Lane Run\WrSite 4 (Appendix E) was a gully
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that formed along a “bench” on the western valletlwhere it ultimately intersected
and undermined a FPC trail at the downstream extetiie gully. The majority of the
gully repair work has been completed at FOW Sitdo#vever the section in the
immediate vicinity of the trail will be completed @ later date.

3.6.8 M ONOSHONE CREEK

3.6.8.1 COMPLETED PROJECTS

In the fall of 2005, PWD completed the constructioihthe City’s first stormwater

treatment wetland. The one acre wetland is desigoetteat 70 million gallons of

stormwater before an outlet structure dischargew flo Monoshone Creek. Besides
water quality improvements, secondary benefitshef wetland include a reduction in
high energy flows discharging to Monoshone Creeleasas the provision of habitat for
a diverse assemblage of fish, amphibians, macrdgivetes and birds.

In 2009, the Saylor Grove treatment wetland waslgkd for the first time as part of the
post-construction maintenance program. The wetthedging had two main objectives-
to expand the capacity of the wetland to store tamak stormwater and to redefine the
wetland’s low flow channels. Results of the poseliing sediment composition analysis
revealed that the vast majority of sediment remowedsisted of sand (0.075mm —
4.75mm) and silt (0.005mm — 0.075mm). These resatsimplied that the wetland is in
fact removing a large part of the suspended sedifoad delivered from the Monoshone
Creek watershed. If not for the wetland, the fimelismient component of stormwater
would enter Monoshone Creek where it would haveeesbs implications for water

quality (e.g. turbidity and total suspended sedin(@i$S)) as well as instream habitat
(e.g. stream bed embeddedness).

SAYLOR GROVE
STORMWATER WETLAND,
_/ \

Figure 3-104: Plan view rendering of Saylor Grove ®rmwater Wetland (left); fully vegetated view
of Saylor Grove (right).
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3.6.9 WISSAHICKON MAIN STEM

3.6.9.1 COMPLETED PROJECTS

Directly across from the confluence of Rex AvenuanRand the main stem of
Wissahickon Creek (WSconfl61) on the DSR bank ef tbwer Wissahickon reach
WSMS110, a large 30 inch water main collapsed ircdbeber of 2008. Following
immediate emergency repairs by PWD which requiretgresive excavation, the DSR
bank was severely destabilized (Figure 3-105) dweatened to both undermine a
stacked masonry wall which ran parallel to the baskvell as deliver excessive sediment
loads to the downstream segments of the main stessahickon via erosion.

In March of 2009 PWD contracted the environmentejieeering services of Skelly and
Loy, who designed and constructed 175 feet of siaghboulder bank stabilization. In
addition, two log vanes and a log deflector wergaled at the “toe” of the DSR bank
(Figure 3-105). These features provide key instredmabitat to fish and
macroinvertebrates. Instream boulder clusters egdtructures create “velocity shelters”
as well as backwater areas which serve as vitatdtdbr fish, especially during high
flows. The naturalized, staggered bank stabilirastucture will be further stabilized as
the live dogwood and willow stakes planted by PWWWaterways Restoration Team,
begin to fully mature.

bank stabilization and instream flow structure insgllation (right).
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