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1.0 INTRODUCTION 

Pine Creek watershed is a ñhigh priorityò watershed in northern Allegheny County 
encompassing 67.3 square miles and part or all of 14 municipalities.  The flow of water 
collected over the large landmass is funneled through an older, industrialized and 
densely developed riverside community, resulting in catastrophic flooding during high 
flow events.  The watershed is diverse in the stages of development seen from 
headwaters to its mouth at the Allegheny River.  Pine Creek has minimal impacts from 
abandoned mine drainage prevalent in many streams but is encumbered by extensive 
combined sewer overflows (CSO) in high flow episodes.  The land area of the 
watershed encompasses two large county parks, several sensitive natural areas, and 
several active farms, but is under growing development pressure around the 
headwaters.  Due to less advanced development in the headwater region and other 
factors, the streams within the watershed exhibit relatively good water quality as 
reflected in the extensive sportfishing activity in the watershed which is supported, in 
part, by biennial stocking by the PA Fish and Boat Commission.   

The North Area Environmental Council (NAEC) and the Pine Creek Watershed Coalition 
(PCWC), as part of ongoing research and planning efforts in the watershed, conducted 
a stream channel and riparian assessment of Pine Creek and its major tributaries 
between 2006 and 2009 to gain insight into stream quality and into erosion and 
sedimentation which can be major contributing factors to increased flooding in the area.   
 
Because this watershed is also used heavily as a recreational resource, the potential 
value of improving stream conditions for fish and their food sources by reducing 
sedimentation is an additional incentive.  Conservation of the aquatic community and 
protection of the assets and safety of the human residents are integrally connected 
throughout the Pine Creek watershed. 

Volunteers scored the condition of the channel and riparian zones using the USDA 
visual assessment protocol and photographed their findings.  Consultants subsequently 
assisted in the compilation of the data, development of a GIS database, and evaluated 
the data, and provided recommendations for restoration projects. 

2.0 BACKGROUND 
 
The Pine Creek watershed in northern Allegheny County is a 67.3 square mile region 
that has been the focus of considerable attention in recent decades because of 
repeated catastrophic flooding (1986-1987 and 2004) and more frequent intermittent 
low level floods.  A coalition of representatives from municipalities, local sportsmen and 
environmental organizations and private citizens was formed in 2001 to facilitate 
watershed-wide communications and planning around watershed issues.  Due to its 30 
year history of interest and involvement in the watershed, the North Area Environmental 
Council was selected to lead the coalition. 
 
Initiatives of the coalition to date include completion of a biological and chemical 
assessment of 10 sites over several years  (Pine Creek: Watershed Assessment, 
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Protection and Restoration Plan ï March 2005), launch of a Watershed Conservation 
Plan (in progress), input to updates to Act 167 Stormwater Guidelines for northern 
Allegheny County, completion of the Pine Creek Watershed Implementation Plan             
(October 2009) providing eligibility for Act 319 support, the volunteer component of a 
PaDEP pilot project developing protocols for and evaluating the use of volunteers in 
pathogen monitoring, restoration of two severely eroded stream bank segments (in 
progress), publication of a public education booklet and coordinated exhibits (a WREN 
funded project), as well as several outreach initiatives.  
 
Among the recommendations of the 2004 Assessment was completion of a riparian 
assessment to evaluate the condition of the channels of Pine Creek and its tributaries 
and to identify potential remediation sites or other projects.  Scouring from high water 
events and subsequent downstream deposition have contributed significantly to reduce 
flow capacity in stream channels through densely developed communities, contributing 
to damages from high flow events. 
 
In March of 2005 the North Area Environmental Council (NAEC), on behalf of the Pine 
Creek Watershed Coalition (PCWC) applied for a Growing Greener grant from the PA 
Department of Environmental Protection (PaDEP) to conduct an assessment of the 
stream channels and riparian zones of the Pine Creek Watershed.  In May of 2006, the 
group was awarded a grant for $19,251.  Additional support was subsequently received 
from the Allegheny County Conservation District ($5,000.00 equipment loan) and the 
Pennôs Woods West Chapter of Trout Unlimited ($500.00). 



Pine Creek Watershed Riparian and Stream Channel Assessment 

 - 5 - 

 

3.0 WATERSHED DESCRIPTION 

[Excerpted from the 2004 Watershed Assessment] 

Pine Creek is a 22.8 mile long stream in northern Allegheny County, starting in Pine 
Township and ending at the Allegheny River in the Borough of Etna.  Its watershed is 
67.3 square miles (43,072 acres) and covers all or part of 14 municipalities, see Table 
3-1 and Map 3-1.  There are 128 stream miles in the watershed. 
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Table 3-1: Pine Creek Municipalities 

Municipality Total Area  

(sq. mi) 

Watershed 
Area (sq. mi) 

Watershed 
Area as % of 
Municipality 

Watershed 
Area as % of 
Watershed 

Bradford 
Woods 

0.93 0.54 58.49 0.81 

Etna 0.81 0.67 82.59 1.00 

Fox Chapel 8.50 0.30 3.58 0.45 

Franklin Park 13.55 3.86 28.46 5.74 

Hampton 16.05 14.99 93.38 22.29 

Indiana 17.00 3.25 19.11 4.83 

Marshall 14.79 0.96 6.48 1.43 

McCandless 16.40 12.99 79.18 19.32 

OôHara 7.01 1.40 19.93 2.08 

Pine 17.12 12.30 71.85 18.30 

Richland 14.68 6.66 45.33 9.90 

Ross 14.50 1.44 9.94 2.14 

Shaler 10.74 7.87 73.24 11.70 

Sharpsburg 0.75 0.02 2.13 0.02 

3.1 Physical Description 

The watershed is comprised of hilly terrain.  It has moderate to low relief and a dendritic 
(branching) stream pattern -- that is, the stream pattern is treelike, with trunk and 
branches at acute angles.   

Soils in the watershed vary in thickness, composition, and porosity.  Generally, most of 
the soil is well drained on the uplands and underlain by shale.  However, the floodplains 
are typically poorly drained.  Specific information about soils can be found in the Soil 
Survey of Allegheny County, Pennsylvania, published in 1981 by the U.S. Department 
of Agriculture Soil Conservation Service and it the 1972 publication Our Land: A Study 
of the Pine Creek Watershed, published by the North Area Environmental Council.  The 
Our Land report also states: 

This area is highly susceptible to landslides.  A combination of a humid temperate 
climate, locally steep and rugged topography, weak rock strata, springs, and a great 
diversity in the weathering and erosion characteristics of near surface sedimentary 
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rocks makes this area one of the most slide-prone areas in the state. In addition, 
landslides can be triggered by: 

 Addition of fill, which increases the stress on underlying materials,   

 Changes in quantity or the direction of water flow, 

 Surface and subsurface excavations (including coal removal), and 

 óRed Bedsô- bedrock in hillsides composed of claystones and shales that are 40-
60 feet deep.  This bedrock weathers easily, especially when wet, and causes 
unstable slopes.  Stabilization and repair can cost thousands to millions of 
dollars. 

Because steep slopes are more susceptible to landslides, they are often not 
developed; therefore, they are generally better suited for woodland and wildlife 
habitats. 

3.2 Physiographic Setting and Geology 

Excerpted from the 1972 ñOur Landsò publication of the North Area Environmental 
Council 

The Pine Creek Watershed lies within the Appalachian Plateau Physiographic Province.  
The watershed is drained by Pine Creek and its tributaries which are influenced by the 
northwesterly oriented joints or fractures in the rock strata and form a structurally 
modified dendritic stream pattern draining into the Allegheny River at Etna. 

Stream dissection of the area has resulted in a hilly terrain.  Hilltops rarely reach 1,200 
feet in the upstream portion.  The elevation at North Park is 950 feet resulting in a 
stream relief upstream from North Park in the 200 to 300 foot range.  The highest point 
is 1,360 feet in northwest Pine Township for a total of 650 feet from the Allegheny River. 

Most of the stream valleys have wooded side slopes and relatively narrow flood plains.  
Conservationists recognize these ecologically unique ravines as irreplaceable legacies 
because they contain a blending of both the Carolinean and Canadian wildlife zones.  
These ravines have slopes greater than 25 percent that are prone to landslides or 
rockfalls and severe erosion if vegetation is removed by cut and fill operations. 

The rock layers found within the [Pine Creek] watershed are generally covered by soil 
except where exposed on steep slopes and along highway cuts.  They are sedimentary-
type rocks or rocks derived from the deposition of gravel, sand, silt, clay, lime, mud, and 
organic matter in ancient streams, lakes, and swamps.  As the layers of sediment 
become thick, the process of cementation within the individual layers changed them into 
conglomerates, sandstones, siltstones, shales, claystones, limestones, and coal.  Rocks 
common to the Pine Creek Watershed are of Pennsylvania age and are displayed in the 
generalized columnar section of the exposed rocks in Allegheny County. 

Two miles south of Allison Park, the Freeport formation of the Allegheny Group can be 
seen in the stream valley and road cuts.  These are the oldest rocks exposed at the 
surface within the watershed and include, in ascending order, claystone, limestone and 
claystone which grade laterally southward into sandstone and shale.  The Upper 
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Freeport coal seam appears at the top separating the Allegheny Group from the 
overlying and younger Conemaugh Group. 

The majority of the rocks found within the watershed belong to the Conemaugh Group 
and are divided into a lower rock unit approximately 300 feet thick called the Glenshaw 
formation, and an upper unit referred to as the Casselman formation which also attains 
a thickness of approximately 300 feet. 

Red and greenish-gray claystones, commonly called ñPittsburgh Redbedsò; the 
presence of thin limestone layers; the lack of mineable coal seams; and a greater 
abundance if thick sandstone units characterize the Conemaugh Group. 

The Pittsburgh coal separates the overlying Monongahela Group from the Conemaugh 
rocks.  Rocks of the Monongahela Group are very scarce in the watershed appearing 
only at higher elevations near the Franklin Park-McCandless line and just north of North 
Park. 

Upon examining the rock layers that are exposed in the stream valleys and road cuts it 
may be observed that they are not always flat lying but dip gently in various directions.  
The dip of the rock layers are caused by folds.  Folds are caused by compressional 
forces within the earthôs crust.  A northeast-southwest trending upfold or anticline is 
present in the eastern part of the watershed.  Known as the Kellersburg Anticline, its 
axis or centerline crosses Hampton, Shaler, and a small portion of Ross Township 
giving the upper Freeport coal a structural relief of nearly 400 feet. 

Joints or high-angle to vertical cracks or fractures in rocks along which little or no 
movement occurs are also common to the rock layers in the watershed.  The joints are 
produced by unequal forces acting on the rocks, causing them to fracture in two 
directions, mainly northwest-southeast and the other northeast-southwest. 

Ground water movement and rockfall and earth flow landslides are influenced by these 
structural aspects: dip and jointing of rock layers. 
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Pennsylvania Geological Survey 
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3.3 Important Natural Areas 

The Allegheny County Natural Heritage Inventory, published by the Western 
Pennsylvania Conservancy in 1994, listed several Pine Creek sites as significant natural 
heritage areas for the county.  These sites either provide habitat for species of special 
concern or serve as an educational and scientific area with the potential for natural 
areas management.  Sites listed are: 

 Allegheny River 

 Crouse Run 

 Hemlock Grove, North Park 

 Willow Run Slopes, North Park 

 North Park 

 Beechwood Farms Nature Reserve 

 Cold Valley 

North Park, at 3,010 acres, is the largest of the County Parks.  It is mostly used for 
recreation and very little remains in its natural state.  The U.S. Army Corps of Engineers 
is working on an aquatic ecosystem restoration project of North Park Lake, which has 
lost much of its depth due to growing silt deposits.  Sediment from the Lake will be 
dredged and removed to an offsite location. 

Additional important sites are identified in the ñWalks in the Watershedò developed by 
members of NAEC.  These walks can be found in Attachment 7.6. 

3.4 Development  

The communities near the mid to lower section of Pine Creek as well as those near the 
West Branch of Little Pine Creek are the most developed in the watershed.  While the 
headwaters section of the basin is the least developed, there is a significant 
transformation underway from rural communities and farmlands to suburban 
communities and commercial districts.  This is illustrated in Tables 3-2 and 3-3. 

 

Table 3-2: Change in Municipal Population 

 

Municipality 1990 Population 2000 Population % Change 

Bradford Woods 1,329 1,149 -16 

Etna 4,200 3,924 -0.1 

Fox Chapel 5,319 5,436 2 

Franklin Park 10,109 11,364 11 

Hampton 15,568 17,526 11 

Indiana 6,024 6,809 11 
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Marshall 4,010 5,996 33 

McCandless 28,781 29,022 0.8 

OôHara 9,096 8,856 -3 

Pine 4,048 7,683 47 

Richland 8,600 9,231 7 

Ross 33,482 32,551 -3 

Shaler 30,533 29,757 -3 

Sharpsburg 3,781 3,594 -5 

Source: PA State Data Center, Penn State Harrisburg. 
http://pasdc.hbg.psu.edu 

Table 3.3 illustrates development through housing units (single or multiple units, mobile 
homes, etc.) 

Table 3-3: Change in Municipal Housing Units 

 

Municipality 1990 Units 2000 Units % Change 

Bradford Woods 476 478 0.4 

Etna 1,867 1,934 3 

Fox Chapel 1,887 1,942 3 

Franklin Park 3,420 3,973 14 

Hampton 5,526 6,627 17 

Indiana 2,208 2,457 10 

Marshall 1,382 2,018 31 

McCandless 10,933 11,697 6 

OôHara 3,377 3,381 0.1 

Pine 1,514 2,500 39 

Richland 3,201 3,508 9 

Ross 14,124 14,422 2 

Shaler 11,830 12,334 4 

Sharpsburg 1,864 1,911 2 

Source: PA State Data Center, Penn State Harrisburg. 
http://pasdc.hbg.psu.edu 

http://pasdc.hbg.psu.edu/
http://pasdc.hbg.psu.edu/
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While six of the 14 communities saw declines in their population during a ten-year 
period, municipal housing units increased in all municipalities.  Figures related to 
associated development (e.g. commercial outlets, roads, etc.) are not available.  

There are significant undeveloped or green areas (identified as forests, grasslands, 
crops) throughout the watershed.  Some of this can be explained by steep forested 
slopes, which can not be developed, as well as managed recreation areas, such as 
North Park. 

4.0  VISUAL ASSESSMENT 

A combination of volunteer field staff and professional consultant support was involved 
in completion of the riparian assessment of the Pine Creek Watershed. 
 
Upon receipt of the Growing Greener grant, publicity about the riparian assessment 
generated strong public interest for volunteer assistance with the project.  Similar 
support of a water quality assessment completed earlier (Pa DEP Report 2004) had 
demonstrated the enormous potential for citizen engagement in Pine Creek Watershed 
initiatives.  Building upon active volunteer work in the watershed, twelve teams of four to 
five members were initially organized to implement the riparian assessment.  Several 
factors, including extended delays in the early stages of the program, resulted in the 
loss of numerous potential volunteers, however. Six groups comprised of eighteen 
individuals completed the field portion of the study. 
 
The Freshwater Conservation Program of the Western Pennsylvania Conservancy and 
Blazosky Associates, Incorporated were engaged to train volunteers in the USDA visual 
assessment protocol and Rosgen techniques (Attachments 7.1, 7.2, and 7.3).   
 
The USDA protocol describes the condition of the stream channel and riparian zone, 
taking into account such conditions as canopy cover, stream bottom character, 
invertebrate habitat, fish cover, and excessive nutrient enrichment, as well as erosion 
and sedimentation.  The Rosgen measurements generate a description of stream 
sinuosity and slope which can help predict places where erosion and sedimentation will 
occur.  Measurements for the Rosgen protocol are very labor intensive, so emphasis 
was put on collecting visual assessment data, if time and available personnel did not 
support doing both. 
 
Data was collected about additional features in the stream channel and riparian zone or 
potential impacts upon it, such as pipe outlets, log debris piles, exotic invasive plants, 
etc.  For most streams, all pipe outputs into the stream were logged. 
 
Deborah Williamson (P.E.) and Art Gazdik (P.E.) later assisted with tabulation and 
mapping database and GIS construction.  Blazosky Associates reviewed the findings 
and provided recommendations based on available data. 
 
Teams were provided with hand-held Garmin Geographic Positioning System (GPS) 
units, digital cameras, data forms (Attachment 7.4) and measuring equipment as well as 
safety supplies (high visibility vests, name tags, first aid kits). Teams were assigned to 
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designated sections of the watershed and provided with laminated USGS maps of their 
assigned areas. 
 
Latitude and longitude of all waypoints were recorded.  Photographic records of findings 
were obtained for most study areas. Volunteers were urged to collect information in a 
manner that provided a narrative about the conditions of the reaches they surveyed.  

The visual assessment data, GPS, and additional waypoints and notes were 
incorporated into an Excel spreadsheet which was then used to create data layers for 
maps that were developed in a Geographic Information System (GIS).  Photographs 
and PDF representations of the field notes were linked to the GIS and to an Access 
database.  The GIS maps included in this report depict many features of the watershed 
and include all the waypoints, scoring, and other information that was taken in the field.  
This GIS data, with color coded visual assessment rankings, was also formatted into 
KMZ files that can be accessed through the Google Earth application for access and 
viewing.  

5.0 PINE CREEK STREAM SEGMENT ANALYSIS 

Due to the scope of the assessment, each of the 12 sections studied (four sections [two 
combined] of main Pine Creek and nine tributaries) is described separately.  Each 
stream/section description includes: 

Å A map of the stream, highlighting its location in the watershed. 

Å A Google Earth image showing the stream and waypoints colored by visual 
assessment quality ranking. 

Å Narrative describing the location of the headwaters, mouth, as well as notable 
features. 

Å Narrative generally describing conditions found in the stream. 

Å A table summarizing the visual assessment data by segment. 

Å Photo images and narrative describing issues of concern. 

Å A table summarizing recommendations for restoration, listed by waypoint, and 
providing priority ranking and relative costs.  More detailed costs would be 
developed with on site reviews.  
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 5.0.a KMZ image showing all waypoints studied during riparian 

assessment. 
 
The following KMZ map of the watershed showing studied waypoints with colors 
indicating riparian area quality scores.  Green = Good,  Yellow = Fair,  Red = 
Poor,   Blue = Not Scored.  Municipal boundaries have been clipped to align with 
the watershed boundaries. 

 

 


