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1.0 PETERS CREEK WATERSHED BACKGROUND 
 
1.1 INTRODUCTION 

 The Peters Creek Watershed consists of fifty diverse square miles in southern Allegheny 

and northeastern Washington Counties. Peters Creek covers a sixteen‐mile stretch with its 

headwaters in Thomas, Washington County and drains all or parts of thirteen municipalities as it 

winds its way to the Monongahela River in Clairton, Allegheny County. The municipalities are listed 

in table 1.1. 

  

 The corridor surrounding the creek, as well as its tributaries, provides many recreation and 

conservation opportunities. Hunting, fishing, nature study and biking are popular in the valley and 

along the creeks are many wooded slopes. Peters Creek Watershed encompasses a two thousand 

acre multi‐functional County Park, 

South Park, approximately twelve of 

the forty‐six mile Montour Trail, and 

harbors several areas of special 

biological significance. 

 From the heavy industry in the 

east where Peters Creek flows into 

the Monongahela River, to the large 

commercial district along State 

Route 

51 in the northeast, through the 

densely populated north suburban 

communities, and the southern  

 

 

agricultural areas under residential development pressure, this watershed is a veritable 

patchwork of land use types. All of these land use types can pose a potential threat that can 

negatively impact the watershed if proper management and planning does not occur at the 

municipal level. 

 

 

 

 

  Municipality Sq Miles Percent 
Allegheny County 35.49 69.0 
Baldwin	  Borough	   1.41	   2.8	  
Bethel	  Park	  Borough	   7.68	   14.9	  
City	  of	  Clairton	   1.20	   2.3	  
Jefferson	  Hills	  Borough	   11.56	   22.5	  
Pleasant	  Hills	  Borough	   2.79	   5.4	  
South	  Park	  Township	   9.19	   17.9	  
West	  Mifflin	  Borough	   1.45	   2.8	  
Whitehall	  Borough	   0.21	   0.4	  

Washington County 15.96 31.0 
Finleyville	  Borough	   0.13	   0.3	  
North	  Strabane	  Township	   0.06	   0.1	  
Nottingham	  Township	   2.84	   5.5	  
Peters	  Township	   6.23	   12.1	  
Union	  Township	   6.70	   13.0	  

Peters Creek Watershed 51.45 100.0 

Table 1.1 Watershed Municipalities 
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Figure 1.1 Peters Creek Watershed’s Municipalities and Sub-Watersheds 

 

1.2 LAND RESOURCES 

The Peters Creek Watershed is within the Pittsburgh Low Plateau Section physiographic province. 

Physiographic provinces are regions that are united by similar geography. The Pittsburgh Low 

Plateau is underlain by siltstone, shale, sandstone, conglomerates, and coal. This section consists 

of a smooth undulating upland surface cut by numerous, narrow, relatively shallow valleys. The 

uplands are developed on rocks containing the bulk of the significant bituminous coal in 

Pennsylvania and this can be seen in the landscape through the presence of old mining areas and 

reclaimed mining areas. The local relief on the uplands is generally less than 200 feet. Local relief 

between valley bottoms and upland surfaces may be as much as 600 feet. Valley sides are 

usually moderately steep except in the upper reaches of streams where the side slopes are fairly 

gentle. Elevations range from 660 to 1,700 feet” (DCNR, 2008). 
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Figure 1.2 Geologic Formations 

  

 In addition to the watersheds physiography, the area can also be categorized by geologic 

formations. The geologic formations are areas of contiguous rock units with distinctive 

characteristics. There are five geologic formations in the Peters Creek Watershed. These 

formations are shown in Figure 1.2. The most widespread formation is the Monongahela Group, 

which contains thick mineable coals. The other prevalent formaton is the Casselman Formation, 

which contains red beds, sandstones, and coal beds. This formation is found along many of the 

stream valleys in the watershed. The red beds are made up of clay and are an in indicator of the 

presence of landslide prone soils. 

 There are also five soil associations found throughout the watershed, as shown on Figure 

1.3. Soil associations are made up of two or three major soils and some minor soils. The 

descriptions of the soil associations of Peters Creek Watershed as defined by the Natural 

Resource Conservation Service (NRCS) are: 

• Culleoka‐Weikert‐Newark soil association contains shallow and moderately deep, well 
drained soils underlain by red and gray shale on uplands and is characterized by deep, 
poorly drained soils within floodplains. 
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• Strip Mines‐Guernsey‐Dormont soil association contains deep, moderately well drained 
soils and strip mines underlain by shale and limestone on uplands. 

 
• Urban Land‐Philo‐Rainsboro soil association contains deep, moderately well drained soils 

and urban land on floodplains and terraces. 
 
 

• Dormont‐Guernsey‐Culleoka soil association contains moderately deep and deep, well 
drained and moderately well drained soils underlain by shale and limestone on uplands. 

 
• Urban Land‐Dormont‐Culleoka soils association contains moderately deep and 

deep, well drained and moderately well drained soils underlain by shale and 
limestone on uplands. 

Figure 1.3 Soil Associations  
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1.3 WATER RESOURCES 

 The headwaters of Peters Creek are found in Nottingham Township, Washington County, 

near Thomas. The stream then flows northeast through Peters Township (creating the border 

between Peters and Nottingham Townships), Union Township, and Finleyville Borough before 

entering Allegheny County. In Allegheny County, Peters Creek continues to flow northeast through 

South Park Township, Jefferson Hills Borough, and into the City of Clairton. 

 Peters Creek travels approximately 16.2 miles before it outlets into the Monongahela River 

at the City of Clairton. Its elevation is approximately 1200 feet above sea level at its headwaters 

and 719 feet where it meets the Monongahela River.  

 Peters Creek’s designated protected use, as stated in the Pennsylvania Code Chapter 93 

on Water Quality Standards, is Trout Stocked Fishery (TSF). The TSF rating is issued to protect the 

aquatic life of the creek. Trout stocking includes maintenance of stocked trout from the middle of 

February to the end of July, as well as the maintenance and propagation of fish species and 

additional flora and fauna that are indigenous to a warm water habitat. 

 The Peters Creek watershed is comprised of numerous tributaries that drain into Peters 

Creek. Four of these are named tributaries. Piney Fork, a major named tributary to Peters Creek, 

has two named tributaries that flow directly into it. Tributaries that flow directly into Peters Creek 

that are un-named comprise the Peters Creek sub-watershed. The Peters Creek sub-watershed is 

broken into upper, middle and lower sections.  Figure 1.1 depicts the location of named sub-

watersheds and their relationship to watershed municipalities. Table 1.2 provides the area of 

named sub-watersheds and their relative contribution to the Peters Creek watershed. 

  

The named tributaries to Peters Creek are: 

 Lewis Run begins in West Mifflin Borough, Allegheny County, just north of North Lewis Run 

Rd and flows to PA Route 51 where it meets a tributary that originates just south of Century III 

Mall that flows along RT51 through Pleasant Hills. Lewis Run then travels along RT51 for 

approximately 3.6 miles until it meets Peters Creek near the intersection of PA Route 51 and PA 

Route 43.  

 Beam Run originates in Jefferson Hills Borough, Allegheny County, near the intersection of 

Beam Run Road and Gill Hall Road and flows approximately 2.6 miles in a southeasterly direction 

where it enters Peters Creek to the east of Waterman Road along Peters Creek Road.  

 Lick Run begins in Bethel Park Borough, Allegheny County, near Millennium Park along 

Baptist Road, and flows south through Baldwin Borough and then creates the border between 

South Park Township and Jefferson Hills Borough. The length of Lick Run is approximately 6.7 
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miles from its headwaters to where it enters Peters Creek just east of the South Park Township 

neighborhood of Snowden.  

 Piney Fork originates in Bethel Park Borough, Allegheny County, near Jewel, and travels 

approximately 7.2 miles in a southeasterly direction through South Park Township until it meets 

Peters Creek near Snowden. Piney Fork also has two named tributaries, Catfish Run and Sleepy 

Hollow Run. 

 Catfish Run begins in Bethel Park Borough, Allegheny County, within South Park, County 

Park near the five point’s intersection of Library Road (State Route 88), Corrigan Drive, South Park 

Road, and Baptist Road. The stream flows in a southeasterly direction approximately 3.5 miles 

into South Park Township until it meets Piney Fork, just east of the South Park Township 

neighborhood known as Piney Fork.  

 Sleepy Hollow Run originates in Bethel Park Borough, Allegheny County, along Stoltz Road, 

and flows in a southeasterly direction. The run flows into South Park Township and then through 

South Park, County Park, for approximately 2.3 miles before entering Piney Fork west of the area 

known as Piney Fork.  

 In addition to the named tributaries described above, there are also numerous un-named 

tributaries draining into them. A number of these officially un-named tributaries have historical or 

commonly used names that will be used in this study:  

• Snee Run – Tributary to Peters Creek 
• Trax Farm Trib – Tributary to Peters Creek 
• Mineral Run – Tributary to Lick Run 
• Jefferson Memorial Trib – Tributary to Lick Run 

 
The total stream length within Peters Creek Watershed is estimated to be approximately 50 miles. 

 

Sub-watershed Sq Miles Percent 
Lower Peters Creek 2.93 5.7 
Lewis Run 5.88 11.4 
Beam Run 1.99 3.9 
Middle Peters Creek 2.48 4.8 
Lick Run 8.58 16.7 
Piney fork 8.44 16.4 
Catfish Run 4.01 7.8 
Sleepy Hollow Run 1.12 2.2 
Upper Peters Creek 15.97 31.1 
Table 1.2 Sub-watersheds 
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1.4 STREAM CONDITIONS 

 In the 2012 Pennsylvania Integrated Water Quality Monitoring and Assessment Report, 

impaired streams, or streams that are not supporting their designated uses, are listed as required 

in Section 303(d) of the Clean Water Act. The designated use of all streams in the watershed for 

2008 Chapter 93, PA Code is Trout Stocked Fishing (TSF). 

 

Figure 1.3 Attaining and Non-Attaining Streams  

 

 

 

 

 

 The following information was found as to which streams within the Peters Creek 

Watershed are attaining their designated use. Figure 1.3 illustrates the 2012 status of Peters 
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Creek watershed streams in reference to whether of not they meet their designated use. Specific 

causes of failure to meet designate use will be discussed for each sub-watershed in the Visual 

Assessment section of this report. 

 

Peters Creek.  The lower section of Peters Creek from Finleyville Borough to the mouth of the 

Monongahela River and all tributaries except for the Snee Run tributary in Jefferson Hills Borough 

are listed as Non‐Attaining.  Tributaries to Peters Creek west of State Route 88 in Finleyville to the 

headwaters are listed as Attaining but the main stem of Peters Creek from Finleyville to Scenic 

Ridge Drive in Peters Township is listed as Non-Attaining. From Scenic Ridge Drive to the 

headwaters the main stem is listed as Attaining. 

Lewis Run. The entire length of Lewis Run and its tributaries are listed as Non‐Attaining.  

Lick Run. The entire length of Lick Run and its tributaries are listed as Non‐Attaining except for 

a tributary that originates in South Park County Park and flows along Broughton Rd in South Park 

Township. 

Beam Run. The entire length of Beam Run is listed as Attaining. 

Piney Fork. The entire length of Piney Fork and its tributaries are listed as Non‐Attaining. 

Catfish Run. The entire length of Catfish Run and its tributaries are listed as Non‐Attaining. 

Sleepy Hollow Run. The entire length of Sleepy Hollow Run and its tributaries are listed as 

Non‐ Attaining.  

 

1.5 GENERALIZED LAND USE 

 

 The Peters Creek Watershed is characterized by several different land use types spread 

throughout the watershed. Surrounding land use is a major determinant of water quality within 

streams.  

 The National Land Use Database of 2006 and GIS mapping software were utilized to gain a 

better understand of land use composition and distribution within the Peters Creek watershed. 

Land use classes for this study include: Industrial/Commercial; Residential; Wooded; Open Water; 

Barren/Strip Mines; Agriculture/Pasture/Open Space; and Transportation/Other.  Composition 

and distribution of these land use classes throughout the entire Peters Creek watershed as well as 

for each of the named sub-watersheds was mapped and can be seen in Figure 1.4 below. 

Quantification of land use class contribution to the total watershed area is displayed in Table 1.3.  
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Figure 1.4 Peters Creek Watershed Land Use 

 

 

 

Land Use Class Sq Mi   % 

Industrial/Commercial 3.09 6.0 

Residential 12.97 25.2 

Wooded 19.22 37.4 

Open Water 0.20 0.4 

Barren/Strip Mines 2.59 5.0 

Ag/Pasture/Open Space 10.94 21.3 

Transportation/Other 2.40 4.7 

Table 1.3  Land Use Composition 
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 Dense commercial development found along the Route 51 and Route 88 corridors has a 

significant impact on water quality within Lewis Run and Catfish Run.  The large impervious 

surfaced areas of these developments greatly increases the quantity of stormwater runoff 

entering these streams and contributes additional pollutants including siltation, suspended solids, 

nutrients and salt during winter months. The excess stormwater also contributes to flooding 

downstream, especially along Route 51 south of Century III Mall. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1.5 Century III Mall along Route 51 
 
 The Peters Creek Watershed is also defined by a number of existing outdoor recreational 

opportunities including Allegheny County’s 2,000 acre multi-purpose South Park County Park. This 

park is situated in Bethel Park and South Park Township and features ball fields, playgrounds, 

walking trails, a fair grounds, an action park, and a golf course in addition to other historical and 

recreational assets.  

 In addition to South Park, the Montour Trail is also found within the watershed. This non-

motorized multi-use recreational trail follows Peters Creek and Piney Fork for approximately 12 

miles of its 47 mile course. It connects the local area to the Great Allegheny Passage which is part 

of a Pittsburgh to Washington D.C. trail. Another connection to the Montour Trail was completed in 

2013 that permits access to the Montour Trail from South Park County Park’s fairgrounds area. 

 At the mouth of Peters Creek along the Monongahela River, the dominant land use is 

industrial. This site is home to the U.S. Steels Clairton Coke Works and to  Koppers Industry’s 

Clairton Plant. These are the only major heavy-industrial plants within the watershed but since the 

early 1900’s they have had a major impact on a large portion of the Peters Creek valley. 
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Figure 1.6 South Park County Park Map  

 

 

Figure 1.7 Clairton Industry  

 

 Transportation is also having a major impact on the watershed. The Mon-Fayette 

Expressway completed construction in 2002 with a terminus in Jefferson Hills along State Route 

51 in Large.  The turnpike parallels Peters Creek’s southern shore from this terminus to 

Gastonville. At present, the highway is incomplete, with future plans to extend it to the City of 

Pittsburgh and to Interstate 376 in Monroeville.  
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 A Southern Beltway is also planned to connect the Mon-Fayette Expressway with the 

Pittsburgh Airport. This section of highway would run along Peters Creek from Gastonville to the 

headwaters in Thomas, Washington County. 

 The completed portion of the Mon-Fayette Expressway degrades the water quality of 

Peters Creek by contributing large quantities of excess stormwater runoff and by fragmenting and 

decreasing forested portions of the watershed. It also diminishes the watershed’s scenic character. 

 
Figure 1.8 Mon-Fayette Expressway 

 The Washington County portion of the watershed is still characterized by a few 

commercial farms, including Trax Farm and Simmons Farm. However, residential development 

has become another dominant characteristic of this portion of the watershed; especially along 

Venetia Rd in Peters and Nottingham Townships and west of Trax Farm.  It is becoming 

exceedingly difficult to protect large tracts of farm acreage within the Peters Creek watershed. 

Increased residential development within the headwaters portion of the watershed can lead to 

degraded water quality within Peters Creek and further downstream if adequate stormwater 

controls are not implemented. 

Figure 1.9 Trax Farm 
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2.0 BIOLOGICAL ASSESSMENT 
 
2.1 EXISTING STUDIES 

 

 Few studies have been conducted to establish baseline information concerning the status 

of macroinvertebrate populations within Peters Creek and its major tributaries.  

 The Three Rivers 2nd Nature Project of the Studio for Creative Inquiry at Carnegie Mellon 

University sampled fish and macroinvertebrate populations near the mouth of several tributaries 

to the Monongahela and Allegheny Rivers, including Peters Creek, during 2001-2002.  

 The Pennsylvania Fish and Boat Commission (PFBC) sampled fish populations at various 

locations along the main stem of Peters Creek in 1967 (Hesser 1967), 1973 (Weirich et al. 1973), 

1974 (Weirich et al. 1974), 1978 (Weirich et al. 1981) and 1997 (Gary Smith and Rick Lorson 

1998).  

 The 1978 PFBC study established four sites on Peters Creek from just below the SR1006 

bridge in Gastonville to .42 km below the SR0051 bridge. These 4 sites were then resampled 

during the 1997 study.  Macroinvertebrate data was collected during earlier studies but not as 

part of the 1997 study. The 1978 study found a total of 5 taxa of pollution tolerant 

macroinvertebrates at the 4 sampling sites with caddisflies of the family Hydropsychidae present 

at one site. Water chemistry and physical habitat were also evaluated during these studies. 

 

2.2 PURPOSE 

 

 The purpose of the 2009 study was to establish baseline data concerning the status of fish 

and macroinvertebrate populations at sites throughout the Peters Creek watershed on the main 

stem of Peters Creek and on all major tributaries.  

 Six sites were selected on the main stem of Peters Creek from near the headwaters to 

near the confluence with the Monongahela River. The lowest site sampled on Peters Creek was 

approximately 1300 meters upstream of the confluence in order to avoid the influence of the 

Clairton Municipal Authority Sewage Plant and the Clairton Coke Works at the confluence. This is 

the only site within the combined sewer section of Peters Creek. The most upstream main stem 

site is located above the influence of sewage treatment plants and most abandoned mine 

drainage.  Four of the sites on the main stem of Peters Creek were chosen to coincide with the 

1978 and 1997 PFBC sites in order to compare results. 

 Fish and macroinvertebrates were also sampled on all named tributaries to Peters Creek 

as well. Sampling sites were chosen near the mouth of the tributaries with the exception of 

Catfish Run. The Catfish Run site was chosen to be within South Park County Park. 
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 Macroinvertebrate only sites were also sampled on two un-named tributaries, Snee Run 

and Trax Farm Tributary, and on Peters Creek above the confluence with Piney Fork. Secondary 

macroinvertebrate only sites were sampled above sewage treatment plants on Lick Run and 

Piney Fork and on Catfish Run downstream of South Park County Park. 

 The purpose of the 2013 study was an effort to determine whether changes in fish and 

macroinvertebrate populations occurred at Peters Creek main stem sites and at selected tributary 

sites since the 2009 study.  

 The Piney Fork Sewage Treatment Plant completed an upgrade in late summer of 2007.  

During installation of this upgrade the plant’s trickling filters were offline for at least a year. This 

resulted in significantly increased pollution levels in Piney Fork. It was hypothesized that results of 

2009 biological studies in Piney Fork and Peters Creek downstream of the sewage treatment 

plant might be negatively influenced by this additional pollution. In addition, the upgraded plant 

more effectively treated the sewage load than previously and should improve water quality 

downstream so that by 2013 biological populations within downstream sites might show 

improvement.  

 However, in July of 2011 a large water main break under South Park Township’s salt 

storage facility near the confluence of Piney Fork and Peters Creek caused hundreds of tons of 

salt and millions of gallons of chlorinated water to enter lower Piney Fork and Peters Creek 

resulting in a large fish kill downstream of the break.  The 2013 biological studies are an attempt 

to quantify the change in status of fish and macroinvertebrate populations at sites downstream of 

the water main break and to make comparisons with sites not impacted by the break. 

 

2.3 FISH SURVEYS 

2.3.1 2009 FISH SURVEY METHODS 

 Fish surveys were conducted by the Western Pennsylvania Conservancy on April 23rd, April 

24th, and May 8th, 2009 following the electrofishing protocol for single habitat streams described 

in EPA’s Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers. A Smith-Root 

LR-24 Electrofisher electrofishing unit was implemented to temporarily immobilize the fish for the 

purpose of identification. Each fish survey site consisted of a 100 meter stream reach.  Fish 

collected at each site were identified at the end of the reach or when collection buckets were 

filled to capacity; whichever procedure was most appropriate for a given site. Gary Smith, a 

Southwest Regional Habitat Biologist for the Pennsylvania Fish and Boat Commission, identified 

the collected fish specimens. Surveys were conducted at twelve sites within the Peters Creek 

watershed. Six sites were along the main stem of Peters Creek and six sites were along major 

named tributaries (Table 2.1).  
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Table 2.1 Sites for 2009 and 2013 Fish Surveys 
Site	   Latitude	   Longitude	   Description	  
PC1	   40.30100	   -‐79.88812	   Peters	  Creek	  upstream	  of	  CMA	  sewage	  plant	  
PC2	   40.29786	   -‐79.89993	   Peters	  Creek	  1.4	  km	  downstream	  of	  SR0051	  bridge	  (0104)*	  
PC3	   40.28562	   -‐79.93406	   Peters	  Creek	  250	  m	  downstream	  of	  mouth	  of	  Beam	  Run	  (0103)*	  
PC4	   40.27501	   -‐79.96302	   Peters	  Creek	  150	  m	  downstream	  of	  SR3015	  bridge	  (0102)*	  
PC6	   40.25530	   -‐79.98584	   Peters	  Creek	  100	  m	  downstream	  of	  SR1006	  bridge	  (0101)*	  
PC7	   40.24368	   -‐80.03315	   Peters	  Creek	  at	  Wright’s	  Cemetery	  (Anderson	  Station)*	  
LR3	   40.29481	   -‐79.91859	   Lewis	  Run	  near	  mouth	  upstream	  of	  Old	  Clairton	  Rd	  Bridge	  
BR1	   40.28559	   -‐79.93666	   Beam	  Run	  near	  mouth	  upstream	  of	  Peters	  Creek	  Rd	  
LR1a	   40.27851	   -‐79.95807	   Lick	  Run	  near	  mouth	  upstream	  of	  Piney	  Fork	  Rd	  bridge	  
PF1	   40.27390	   -‐79.97081	   Piney	  Fork	  near	  mouth	  upstream	  of	  Corvette	  Tunnel	  
CR1	   40.30905	   -‐80.00087	   Catfish	  Run	  along	  Corrigan	  Drive	  in	  South	  Park	  County	  Park	  
SH1	   40.28759	   -‐80.00188	   Sleepy	  Hollow	  Run	  near	  mouth	  upstream	  of	  Brownsville	  Rd	  bridge	  
*	  Indicates	  historical	  PFBC	  site.	  Items	  in	  parentheses	  are	  PFBC	  site	  designations.	  
 

Macroinvertebrate and fish samples were collected over a six day period; April 23rd, 24th, 28th, 

29th, 30th and May 8th, 2009. Future macroinvertebrate sampling should occur during a similar 

time of year in order to provide sampling data that can be compared to the current data.  

2.3.2 2013 FISH SURVEY METHODS 

 Fish surveys were conducted by California University of Pennsylvania professors Dr. David 

Argent and Dr. William Kimmel on April 25th and May 2nd, 2013. Fish were surveyed at locations 

PC1, PC2, PC3, PC4, PC6, PC7, and PF1 from Table 2.1. These sites were originally sampled in 

2009 by the Western Pennsylvania Conservancy and the PFBC.   Each survey site consisted of a 

100 meter stream reach. Either one or two backpack electrofishing units were used at a given site 

depending on the stream width of the survey reach.  Large fish were identified onsite and released.  

Small fish, <100 mm total length, were preserved in 10% formalin and returned to California 

University of Pennsylvania for identification.   

2.3.3 2009 FISH SURVEY RESULTS 

 A total of 1,663 individuals were collected from 12 sites representing 21 species of fish. 

Sites with the lowest taxa richness were tributary sites CR1 (Catfish Run), BR1 (Beam Run), and 

SH1 (Sleepy Hollow Run) with 3 species present. Highest taxa richness was found at PC3 with a 

total of 13 species recovered. Blacknose Dace, Bluntnose Minnows, Creek Chubs and White 

Suckers dominated the fish collected comprising 86.5% of the total specimens.  Five species of 

darter were collected and accounted for 5.2% of the specimens recovered. Results for Peters 

Creek main stem sites and tributary sites are presented in Table 2.2 and Table 2.3 respectively. A 

physical description of each site along with site water chemistry is provided in the complete report 

in the Appendix. 
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Table 2.2 2009 Fish Survey Peters Creek Main Stem Site Results 

Common	  Name	   Scientific	  Name	   PC1	   PC2	   PC3	   PC4	   PC6	   PC7	  
yellow	  bullhead	   Ameiurus	  natalis	   0	   0	   1	   0	   0	   0	  
rainbow	  trout	   Oncorhynchus	  mykiss	   1	   0	   5	   1	   0	   0	  
brown	  trout	   Salmo	  trutta	   0	   0	   2	   0	   0	   0	  
central	  stoneroller	   Campostoma	  anomalum	   0	   0	   2	   1	   19	   22	  
goldfish	   Carassius	  auratus	   0	   0	   0	   2	   0	   0	  
common	  carp	   Cyprinus	  carpio	   0	   3	   10	   1	   0	   0	  
emerald	  shiner	   Notropis	  atherinoides	   3	   1	   0	   0	   0	   0	  
fathead	  minnow	   Pimephales	  promelas	   0	   2	   0	   0	   2	   0	  
bluntnose	  minnow	   Pimephales	  notatus	   0	   27	   15	   10	   81	   3	  
blacknose	  dace	   Rhinichthys	  atratulus	   0	   51	   14	   36	   9	   14	  
redside	  dace	   Clinostomus	  elongatus	   0	   0	   0	   0	   11	   0	  
creek	  chub	   Semotilus	  atromaculatus	   0	   4	   21	   30	   57	   26	  
white	  sucker	   Catostomus	  commersoni	   9	   6	   74	   39	   63	   4	  
northern	  hogsucker	   Hypentelium	  nigricans	   0	   0	   5	   0	   0	   0	  
green	  sunfish	   Lepomis	  cyanellus	   0	   0	   0	   1	   0	   0	  
smallmouth	  bass	   Micropterus	  dolomieui	   0	   1	   3	   0	   0	   0	  
greenside	  darter	   Etheostoma	  blennoides	   0	   1	   4	   1	   0	   0	  
rainbow	  darter	   Etheostoma	  caeruleum	   0	   7	   4	   0	   0	   0	  
fantail	  darter	   Etheostoma	  flabellare	   0	   0	   0	   0	   0	   18	  
johnny	  darter	   Etheostoma	  nigrum	   0	   1	   0	   0	   20	   5	  
log	  perch	   Percina	  caprodes	   1	   0	   0	   0	   0	   0	  
unknown	   	  	   1	   0	   0	   0	   0	   0	  

Total	  #	  of	  Species	   4	   11	   13	   10	   8	   7	  
Total	  #	  of	  Specimens	   15	   104	   160	   122	   262	   92	  

 

Table 2.3 2009 Fish Survey Tributary Site Results 

Common	  Name	   Scientific	  Name	   LR-‐3	   BR-‐1	   LR-‐1	   PF-‐1	   CR-‐1	   SH-‐1	  
yellow	  bullhead	   Ameiurus	  catus	   0	   0	   1	   0	   0	   0	  
rainbow	  trout	   Oncorhynchus	  mykiss	   0	   0	   0	   0	   0	   0	  
brown	  trout	   Salmo	  trutta	   0	   0	   1	   0	   0	   0	  
central	  stoneroller	   Campostoma	  anomalum	   8	   3	   21	   2	   	   1	  
goldfish	   Carassius	  auratus	   0	   0	   0	   0	   0	   0	  
common	  carp	   Cyprinus	  carpio	   0	   0	   0	   0	   0	   0	  
emerald	  shiner	   Notropis	  atherinoides	   0	   0	   0	   0	   0	   0	  
fathead	  minnow	   Pimephales	  promelas	   0	   0	   1	   0	   0	   0	  
bluntnose	  minnow	   Pimephales	  notatus	   0	   0	   0	   0	   0	   0	  
blacknose	  dace	   Rhinichthys	  atratulus	   89	   39	   71	   48	   68	   49	  
redside	  dace	   Clinostomus	  elongatus	   0	   0	   0	   0	   0	   0	  
creek	  chub	   Semotilus	  atromaculatus	   67	   79	   40	   89	   66	   17	  
white	  sucker	   Catostomus	  commersoni	   21	   0	   24	   59	   20	   0	  
northern	  hogsucker	   Hypentelium	  nigricans	   0	   0	   0	   0	   0	   0	  
green	  sunfish	   Lepomis	  cyanellus	   0	   0	   0	   0	   0	   0	  
smallmouth	  bass	   Micropterus	  dolomieui	   0	   0	   0	   0	   0	   0	  
greenside	  darter	   Etheostoma	  blennoides	   1	   0	   0	   8	   0	   0	  
rainbow	  darter	   Etheostoma	  caeruleum	   4	   0	   7	   3	   0	   0	  
fantail	  darter	   Etheostoma	  flabellare	   0	   0	   0	   0	   0	   0	  
johnny	  darter	   Etheostoma	  nigrum	   0	   0	   1	   0	   0	   0	  
log	  perch	   Percina	  caprodes	   0	   0	   0	   0	   0	   0	  
unknown	   	  	   0	   0	   0	   0	   0	   0	  

Total	  #	  of	  Species	   6	   3	   9	   6	   3	   3	  
Total	  #	  of	  Specimens	   190	   121	   167	   209	   154	   67	  
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 Biometrics, including Shannons Diversity Index (H’), were calculated for each site and are 

displayed in Table 2.4 and Figure 2.1. See the full report in the Appendix for other metrics. 

Table 2.4 2009 Fish Survey Biotic Metrics 
Biotic	  Metric	   PC1	   PC2	   PC3	   PC4	   PC6	   PC7	   LR3	   BR1	   LR1	   PF1	   CR1	   SH1	  
#	  of	  Species	   5	   11	   13	   10	   8	   7	   6	   3	   9	   6	   3	   3	  
#	  of	  Specimens	   15	   104	   160	   122	   262	   92	   190	   121	   167	   209	   154	   67	  
Shannon	  (H’)	   1.17	   1.53	   1.85	   1.54	   1.71	   1.71	   1.21	   0.74	   1.50	   1.29	   0.99	   0.64	  
 

 

Figure 2.1 Shannon Diversity Index Plot for 2009 Fish Survey Sites 

 
2.3.4 CONCLUSIONS 
  

 Fish distributions in the Peters Creek watershed are heavily influenced by anthropogenic 

impacts present in this suburban watershed. Numerous sites had high levels of algae that are 

often an indication of high organic load. Overall, three species dominated the fish community and 

those taxa are pollution tolerant species: Creek Chubs, Blacknose Dace, and White Suckers. 

However, five species of darter were collected at several sites and most darters are intolerant of 

siltation and turbidity and require highly oxygenated water. Several game fish species were also 

captured including smallmouth bass and hatchery stocked trout species. Peters Creek is heavily 

utilized as a public fishing resource so restoration projects that would focus on adding more in-

stream fish habitat would benefit not only the resource but also people who utilize the resource. 
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Numerous locations that were sampled could benefit from random boulder placement, multi-log 

vanes, modified mudsill cribs, and root wad structures to increase macroinvertebrate habitat and 

fish holding cover.   

 
2.3.5 2013 FISH SURVEY RESULTS 
 
 A total of 2,016 individuals were collected from 7 sites representing 19 species of fish. 

Sites with the lowest taxa richness were PC3 and PC1 with 7 species present. Highest taxa 

richness was found at PC4 and PF1 with a total of 12 species recovered. Blacknose Dace, 

Bluntnose Minnows, Creek Chubs and White Suckers dominated the fish collected comprising 

80.9% of the total specimens.  Six species of darter were collected and comprised 12.9% of the 

total sample. Results for all sites sampled in 2013 are provided in Table 2.5 

 

Table 2.5 Peters Creek Watershed 2013 Fish Survey Site Results 

Common	  Name	   Scientific	  Name	   PC1	   PC2	   PC3	   PC4	   PC6	   PC7	   PF1	  
yellow	  bullhead	   Ameiurus	  natalis	   1	   0	   0	   2	   0	   0	   1	  
rainbow	  trout	   Oncorhynchus	  mykiss	   2	   0	   0	   0	   0	   0	   1	  
central	  stoneroller	   Campostoma	  anomalum	   0	   1	   0	   12	   7	   44	   26	  
common	  carp	   Cyprinus	  carpio	   0	   4	   0	   0	   0	   0	   0	  
fathead	  minnow	   Pimephales	  promelas	   0	   0	   1	   1	   0	   0	   0	  
bluntnose	  minnow	   Pimephales	  notatus	   3	   8	   2	   4	   45	   28	   6	  
blacknose	  dace	   Rhinichthys	  atratulus	   14	   82	   132	   86	   11	   30	   194	  
redside	  dace	   Clinostomus	  elongatus	   0	   0	   0	   2	   11	   0	   0	  
creek	  chub	   Semotilus	  atromaculatus	   17	   36	   83	   125	   107	   85	   130	  
white	  sucker	   Catostomus	  commersoni	   46	   48	   60	   51	   52	   13	   133	  
rock	  bass	   Ambloplites	  rupestris	   1	   0	   0	   0	   0	   0	   0	  
pumpkinseed	   Lepomis	  gibbosus	   4	   0	   0	   0	   0	   0	   0	  
bluegill	   Lepomis	  macrochirus	   3	   0	   0	   0	   0	   0	   0	  
greenside	  darter	   Etheostoma	  blennoides	   0	   1	   3	   17	   0	   0	   18	  
rainbow	  darter	   Etheostoma	  caeruleum	   0	   1	   29	   28	   0	   0	   98	  
fantail	  darter	   Etheostoma	  flabellare	   0	   0	   0	   5	   2	   7	   3	  
johnny	  darter	   Etheostoma	  nigrum	   0	   0	   0	   0	   10	   21	   1	  
banded	  darter	   Etheostoma	  zonale	   0	   0	   0	   12	   0	   0	   4	  
log	  perch	   Percina	  caprodes	   1	   0	   0	   0	   0	   0	   0	  

Total	  #	  of	  Species	   92	   181	   310	   345	   245	   228	   615	  
Total	  #	  of	  Specimens	   10	   8	   7	   12	   8	   7	   12	  

 
 Biometrics, including Shannon’s Diversity Index (H’), were calculated for each 2013 fish 
survey site and are displayed in Table 2.6 and Figure 2.2.  
 
Table 2.6 2013 Fish Survey Biotic Metrics 
Biotic	  Metric	   PC1	   PC2	   PC3	   PC4	   PC6	   PC7	   PF1	  
#	  of	  Species	   92	   181	   310	   345	   245	   228	   615	  
#	  of	  Specimens	   10	   8	   7	   12	   8	   7	   12	  
Shannon	  Diversity	  (H’)	   1.54	   1.34	   1.35	   1.77	   1.55	   1.70	   1.69	  
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Figure 2.2 Shannon Diversity Index Plot for 2013 Fish Surveys 

 
2.3.6 2009/2013 FISH SURVEY COMPARISONS 
 
 Fish abundance increased dramatically from 2009 to 2013 at the 7 survey sites commonly 
sampled with over 1000 more specimens recovered in 2013. Figure 2.3 depicts differences in fish 
abundance for individual sites. Site PF1 experienced the greatest increase in specimens 
recovered with 406 more found at the site in 2013 as compared to 2009. The only site that 
experienced a decrease in abundance in 2013 was PC6 with 17 fewer fish sampled in 2013. 
 
Figure 2.3 Fish Abundance Change from 2009 to 2013 
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 Twenty-one species of fish were recovered at the seven sites in 2009 and 19 species were 
found in 2013. Six species (goldfish, emerald shiner, northnern hogsucker, brown trout, 
smallmouth bass) were present in 2009 but absent in 2013. Four species (rock bass, 
pumpkinseed, bluegill, banded darter) were found in 2013 but not in 2009.  Fewer game fish 
were captured during the 2013 study and those that were captured tended to be smaller than in 
2009. Species richness change for individual sites from 2009 to 2013 is presented in Figure 2.4. 
Sites PC1 and PF1 experienced the greatest increase in taxa richness with each site gaining 6 
additional species. Site PC3 had 6 fewer species in 2013 compared to 2009.  
 
Figure 2.4 Taxa Richness Change from 2009 to 2013 

 
 
 Shannon’s Diversity Index combines information regarding species abundance, taxa 
richness and species composition at a given site to provide an overall diversity rating for the site. 
Figure 2.5 depicts the change in Shannon’s Diversity Index at individual sites from 2009 to 2013. 
 
Figure 2.5 Shannon Diversity Index Comparison 2009 to 2013 
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 Shannon’s Diversity comparisons indicate that overall diversity increased at sites PC1, PC4 
and PF1 from 2009 to 2013, decreased at sites PC2, PC3 and PC6 and remained virtually 
unchanged at site PC7. 
 Numbers of relatively pollution intolerant species, including all darter species and redside 
dace, increased from 7.5%(72 individuals) of the total sample in 2009 to 13.6%(274 individuals) 
of the total sample in 2013. The increase in specimens as well as the number of species 
represented was especially evident at sites PC4 and PF1. Banded Darters were collected at both 
sites in 2013 but were not found within the watershed in 2009. Redside dace were found at both 
PC6 and PC4 in 2013 but only at PC6 in 2009. 
 
2.3.7 COMPARISON WITH PENNSYLVANIA FISH & BOAT COMMISSION STUDIES 
 
 The Pennsylvania Fish & Boat Commission conducted fish surveys at sites PC6, PC4, and 
PC3 in both 1978 and 1997 and at site PC2 in 1997 only. They identified these sites as 0101, 
0102, 0103 and 0104 respectively.  Tables 2.7-2.10 present a comparison of species occurrence 
at each site for these four sampling periods.  
 Taxa richness increased at each site substantially from 1978 to the 1997 to 2013 
sampling period. Three to four species were found in each site in 1978 and this increased to 11-
13 species found during the 1997 to 2013 surveys. From 1997 to 2009 species richness either 
held steady or increased at all sites except at PC4. However, a number of the species found at 
PC4 during 1997 are game species that would not naturally occur in the headwaters portion of 
Peters Creek, including largemouth bass, black crappie and rainbow trout. These species were 
most likely stocked by locals. 
 
Table 2.7  Species Occurrence at Site PC6 (PFBC 0101) 
Common	  Name	   Scientific	  Name	   1978	   1997	   2009	   2013	  
yellow	  bullhead	   Ameiurus	  natalis	   	   	   	   	  
rainbow	  trout	   Oncorhynchus	  mykiss	   	   X	   	   	  
central	  stoneroller	   Campostoma	  anomalum	   	   X	   X	   X	  
common	  carp	   Cyprinus	  carpio	   X	   	   	   	  
fathead	  minnow	   Pimephales	  promelas	   	   	   X	   	  
bluntnose	  minnow	   Pimephales	  notatus	   	   X	   X	   X	  
blacknose	  dace	   Rhinichthys	  atratulus	   X	   X	   X	   X	  
redside	  dace	   Clinostomus	  elongatus	   	   X	   X	   X	  
creek	  chub	   Semotilus	  atromaculatus	   X	   X	   X	   X	  
white	  sucker	   Catostomus	  commersoni	   X	   X	   X	   X	  
bluegill	   Lepomis	  macrochirus	   	   X	   	   	  
largemouth	  bass	   Micropterus	  salmoides	   	   X	   	   	  
black	  crappie	   Poxomis	  nigromaculatus	   	   X	   	   	  
fantail	  darter	   Etheostoma	  flabellare	   	   X	   	   X	  
johnny	  darter	   Etheostoma	  nigrum	   	   X	   X	   X	  

TOTAL	  SPECIES	   4	   12	   8	   8	  
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Table 2.8  Species Occurrence at Site PC4 (PFBC 0102) 
Common	  Name	   Scientific	  Name	   1978	   1997	   2009	   2013	  
yellow	  bullhead	   Ameiurus	  natalis	   	   	   	   X	  
brown	  bullhead	   Ameiurus	  nebulosus	   	   X	   	   	  
rainbow	  trout	   Oncorhynchus	  mykiss	   	   	   X	   	  
central	  stoneroller	   Campostoma	  anomalum	   	   X	   X	   X	  
goldfish	   Carassius	  auratus	   	   X	   X	   	  
common	  carp	   Cyprinus	  carpio	   X	   X	   X	   	  
fathead	  minnow	   Pimephales	  promelas	   	   	   	   X	  
bluntnose	  minnow	   Pimephales	  notatus	   	   X	   X	   X	  
blacknose	  dace	   Rhinichthys	  atratulus	   X	   X	   X	   X	  
redside	  dace	   Clinostomus	  elongatus	   	   	   	   X	  
creek	  chub	   Semotilus	  atromaculatus	   X	   X	   X	   X	  
white	  sucker	   Catostomus	  commersoni	   X	   X	   X	   X	  
green	  sunfish	   Lepomis	  cyanellis	   	   	   X	   	  
greenside	  darter	   Etheostoma	  blennoides	   	   	   X	   X	  
rainbow	  darter	   Etheostoma	  caeruleum	   	   	   	   X	  
fantail	  darter	   Etheostoma	  flabellare	   	   X	   	   X	  
johnny	  darter	   Etheostoma	  nigrum	   	   X	   	   	  
banded	  darter	   Etheostoma	  zonale	   	   	   	   X	  

TOTAL	  SPECIES	   4	   10	   10	   12	  
 
 
Table 2.9  Species Occurrence at Site PC3 (PFBC 0103) 
Common	  Name	   Scientific	  Name	   1978	   1997	   2009	   2013	  
yellow	  bullhead	   Ameiurus	  natalis	   	   X	   X	   	  
rainbow	  trout	   Oncorhynchus	  mykiss	   	   	   X	   	  
brown	  trout	   Salmo	  trutta	   	   	   X	   	  
central	  stoneroller	   Campostoma	  anomalum	   	   	   X	   	  
common	  carp	   Cyprinus	  carpio	   X	   X	   X	   	  
fathead	  minnow	   Pimephales	  promelas	   	   	   	   X	  
bluntnose	  minnow	   Pimephales	  notatus	   	   	   X	   X	  
blacknose	  dace	   Rhinichthys	  atratulus	   X	   X	   X	   X	  
creek	  chub	   Semotilus	  atromaculatus	   	   X	   X	   X	  
white	  sucker	   Catostomus	  commersoni	   X	   X	   X	   X	  
northern	  hogsucker	   Hypentelium	  nigricans	   	   	   X	   	  
bluegill	   Lepomis	  macrochirus	   	   X	   	   	  
smallmouth	  bass	   Micropterus	  dolomieui	   	   	   X	   	  
freshwater	  drum	   Aplodinotus	  grunniens	   	   X	   	   	  
greenside	  darter	   Etheostoma	  blennoides	   	   	   X	   X	  
rainbow	  darter	   Etheostoma	  caeruleum	   	   	   X	   X	  
johnny	  darter	   Etheostoma	  nigrum	   	   X	   	   	  
Sauger	   Stizostedion	  canadense	   	   X	   	   	  

TOTAL	  SPECIES	   3	   9	   13	   7	  
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Table 2.10  Species Occurrence at Site PC2 (PFBC 0104) 
Common	  Name	   Scientific	  Name	   1997	   2009	   2013	  
yellow	  bullhead	   Ameiurus	  natalis	   X	   	   	  
central	  stoneroller	   Campostoma	  anomalum	   	   	   X	  
goldfish	   Carassius	  auratus	   X	   	   	  
common	  carp	   Cyprinus	  carpio	   X	   X	   X	  
emerald	  shiner	   Notropis	  atherinoides	   	   X	   	  
fathead	  minnow	   Pimephales	  promelas	   	   X	   	  
bluntnose	  minnow	   Pimephales	  notatus	   X	   X	   X	  
blacknose	  dace	   Rhinichthys	  atratulus	   X	   X	   X	  
creek	  chub	   Semotilus	  atromaculatus	   X	   X	   X	  
white	  sucker	   Catostomus	  commersoni	   X	   X	   X	  
bluegill	   Lepomis	  macrochirus	   X	   	   	  
smallmouth	  bass	   Micropterus	  dolomieui	   	   X	   	  
greenside	  darter	   Etheostoma	  blennoides	   	   X	   X	  
rainbow	  darter	   Etheostoma	  caeruleum	   	   X	   X	  
johnny	  darter	   Etheostoma	  nigrum	   X	   X	   	  

TOTAL	  SPECIES	   9	   11	   8	  
	  
 
2.3.8 CONCLUSIONS 
 
  The status of fish communities within the main stem of Peters Creek has improved 

substantially since the 1970’s when only 4 species of pollution tolerant fish were found during a 

survey by the PFBC. This improvement has occurred in spite of the many historic and recent 

negative anthropogenic influences within this suburban watershed. These influences include 

abandoned mine drainage, urban and residential runoff, sewage treatment plant outfalls, 

increased stormwater from a recently completed turnpike section, excess organic load due to a 

recent sewage plant upgrade, heavy off-road activity within riparian areas and a recent water 

main break and subsequent salt spill. 

 The dramatic increase in abundance of specimens collected from 2009 to 2013 could be 

attributable to the use of a more efficient collection method and/or less predation pressure 

caused by a decrease of larger piscivores by a major fish kill in 2011.  

 Fish communities within the main stem of Peters Creek appear to be trending toward more 

diversity with compositions that include a greater abundance of more pollution intolerant species.   

The improvements in diversity at sites PC4 and PF1 may also be attributable to improved water 

quality due to a more efficient sewage treatment plant on Piney Fork.  

 Improving fish communities within Peters Creek and its tributaries will require cooperation 

and vigilance at many levels to mitigate old problems like abandoned mine drainage and 

stormwater runoff and to minimize the contribution from new developments within the watershed. 
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2.4 MACROINVERTEBRATE STUDIES 
 
2.4.1 2009 MACROINVERTEBRATE SURVEY METHODS 
 
 Macroinvertebrate surveys were conducted by the Western Pennsylvania Conservancy on 

April 28th, 29th and 30th of 2009 at 18 sites (Table 2.11) in the Peters Creek watershed. Surveys 

were conducted following the benthic macroinvertebrate protocol for single habitat streams as 

described in EPA’s Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers.  

	  
Table 2.11  Sites for 2009 and 2013 Macroinvertebrate Survey 
Site	   Latitude	   Longitude	   Description	  
PC1	   40.30100	   -‐79.88812	   Peters	  Creek	  upstream	  of	  Clairton	  sewage	  plant	  
PC2	   40.29786	   -‐79.89993	   Peters	  Creek	  1.4	  km	  downstream	  of	  SR0051	  bridge	  (0104)*	  
PC3	   40.28562	   -‐79.93406	   Peters	  Creek	  250	  m	  downstream	  of	  mouth	  of	  Beam	  Run	  (0103)*	  
PC4	   40.27501	   -‐79.96302	   Peters	  Creek	  150	  m	  downstream	  of	  SR3015	  bridge	  (0102)*	  
PC5	   40.27089	   -‐79.97020	   Peters	  Creek	  upstream	  of	  confluence	  with	  Piney	  Fork	  
PC6	   40.25530	   -‐79.98584	   Peters	  Creek	  100	  m	  downstream	  of	  SR1006	  bridge	  (0101)*	  
PC7	   40.24368	   -‐80.03315	   Peters	  Creek	  at	  Wright’s	  Cemetery	  (Anderson	  Station)*	  
LR3	   40.29481	   -‐79.91859	   Lewis	  Run	  near	  mouth	  upstream	  of	  Old	  Clairton	  Rd	  Bridge	  
BR1	   40.28559	   -‐79.93666	   Beam	  Run	  near	  Mouth	  upstream	  of	  Peters	  Creek	  Rd	  
SR1	   40.28603	   -‐79.95236	   Snee	  Run	  near	  mouth	  upstream	  of	  wetland	  
LR1	   40.27975	   -‐79.96436	   Lick	  Run	  upstream	  of	  Wheeling	  &	  Lake	  Erie	  Railroad	  tunnel	  
LR2	   40.30833	   -‐79.97672	   Lick	  Run	  downstream	  of	  McElheny	  Rd	  
PF1	   40.27390	   -‐79.97081	   Piney	  Fork	  near	  mouth	  upstream	  of	  Corvette	  Tunnel	  
PF2	   40.28656	   -‐80.00073	   Piney	  Fork	  downstream	  of	  confluence	  with	  Sleepy	  Hollow	  Run	  
CR1	   40.30905	   -‐80.00087	   Catfish	  Run	  along	  Corrigan	  Drive	  in	  South	  Park	  County	  Park	  
CR2	   40.29575	   -‐79.99304	   Catfish	  Run	  upstream	  of	  Wallace	  Rd	  bridge	  
SH1	   40.28759	   -‐80.00188	   Sleepy	  Hollow	  Run	  near	  mouth	  upstream	  of	  Brownsville	  Rd	  bridge	  
SH2	   40.29722	   -‐80.00348	   Sleepy	  Hollow	  Run	  downstream	  of	  The	  Academy	  
TF1	   40.25673	   -‐79.99892	   Trax	  Farm	  Tributary	  near	  mouth	  upstream	  of	  Washington	  Road	  
*	  Indicates	  historical	  PFBC	  site.	  Items	  in	  parentheses	  are	  PFBC	  site	  designations.	  
	  
 Each sample site consisted of a 100 meter stream reach. Samples were collected in 

triplicate with a 0.0625 m
2  

(25cm x 25 cm) quadrat serber sampler with a mesh size of 500 

microns. Following sample collection, all specimens and any accompanying detritus were 

transferred from the sampler into collection bottles and preserved with 70% alcohol. Preserved 

samples were delivered to the Watershed Conservation Program’s laboratory for processing and 

identification. Laboratory procedures followed EPA protocols.  

 Macroinvertebrate samples were carefully examined and organisms were separated from 

the debris in the laboratory. Site samples were sub-sampled in order to provide an identified 

sample size of 180-220 individuals for each site if enough specimens were available. To achieve 

this desired sample size, all specimens from each site were placed into an identification tray 
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divided into quadrants.  Specimens within randomly chosen quadrants were identified and then 

transferred to collection bottles and again preserved with 70% alcohol. Organisms were identified 

to the family taxonomic level under a dissecting microscope. Quality control procedures included 

a qualified staff member sorting through a sub-section of the sample to check for missed 

organisms. All identified samples are accompanied by the corresponding residual sample.   

 
2.4.2 2013 MACROINVERTEBRATE SURVEY METHODS 
 
 Macroinvertebrate surveys were conducted by California University of Pennsylvania 

professors Dr. David Argent and Dr. William Kimmel on April 4th and 5th, 2013. 

Macroinvertebrates were surveyed at locations PC1, PC2, PC3, PC4, PC6, PC7, and PF1 from 

Table 2.11. Each survey site consisted of a 100 meter stream reach. Three macroinvertebrate 

samples were collected at each site with a 1 m2 Lamotte® kick-net (500 micron mesh).  Collected 

specimens were preserved in 70% ethyl alcohol and returned to California University of 

Pennsylvania for identification to the lowest practical taxonomic level.   

 In addition, the Peters Creek Watershed Association sampled sites SH2 and SR1 on May 

7th and May 10th respectively. Samples were collected in triplicate with a 0.0625 m
2  

(25cm x 25 

cm) quadrat serber sampler with a mesh size of 500 microns from 100 meter reaches. Following 

sample collection, all specimens and any accompanying detritus were transferred from the 

sampler into collection bottles and preserved with 70% alcohol. Processing included picking 

macroinvertebrates from these samples and sending preserved site samples to Dr. Kimmel for 

identification. 

 All sites were originally sampled in 2009 by the Western Pennsylvania Conservancy and 

the Pennsylvania Fish & Boat Commission.  

 

2.4.3 2009 MACROINVERTEBRATE DATA ANALYSIS 

 The following metrics were used to analyze the macroinvertebrate data for this study:  

(1) total number of taxa, (2) number of individuals, (3) percent EPT, (4) percent Chironomidae, (5) 

Shannon-Wiener Diversity Index (H), (6) pollution tolerance index (PTI),  (7) Hilsenhoff Biotic 

Index(HBI), (8) Evenness, (9) # of Intolerant Taxa. 

Richness Measures 

 The total number of taxa or taxa richness is the number of families represented in a given 

site sample. Total number of individuals is the number of specimens of a given taxa identified 

from each sample site. Diversity indices are mathematical measures of species diversity at a 

given site. The Shannon-Wiener Diversity Index provides information about species richness and 
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also takes into account the relative abundances of different species at a site. Community diversity 

at a site increases as the index value increases.  

Composition Measures 

 Evenness is a measure of how evenly the individuals are distributed among the 

different species in a given site sample. It assumes that all species have an equal probability of 

being collected at a site. A site with all species equally represented within the sample will have an 

evenness of 1.0. The index decreases as the distribution of species within the sample becomes 

increasingly unequal. 

 % EPT is the composite number of individuals of mayflies (Ephemeroptera), stoneflies 

(Plecoptera), and caddisflies (Trichoptera) present in a given sample divided by the total number 

of specimens in that sample.  

 % Chironomidae is the total number of individuals of the midge family found at a given site 

divided by the total number of specimens at the site. Midges are organisms in the Order Diptera. 

Dipterans are generally more tolerant of pollution than EPT organisms. An abundance of 

Dipterans at a site usually indicates poorer water quality. 

Tolerance/Intolerance Measures 

 The Hilsenhoff Biotic Index (HBI) was developed to assess low dissolved oxygen levels 

caused by organic loading but also identifies impacts from impoundment, thermal pollution, and 

some types of chemical pollution. Macroinvertebrate species are assigned tolerance values (0-10) 

depending on their ability to tolerate low levels of dissolved oxygen. Organisms that are most 

sensitive to low levels of dissolved oxygen are assigned low values and organisms with greater 

tolerance are assigned higher values. A low HBI at a site signifies the presence of an abundance 

of intolerant organisms and indicates that the site is not impacted measurably by organic loading.  

The Hilsenhoff score calculated for this report utilized pollution tolerance values for taxonomic 

classes, families and genus that were developed by the Pennsylvania DEP to be specific to 

conditions within Pennsylvania. The Hilsenhoff Biotic Index Score is also referred to as the PA 

Modified Pollution Tolerance Index or DEP Pollution Tolerance Index. 

 Number of Intolerant Taxa is the total number of families of mayflies (Ephemeroptera), 

stoneflies (Plecoptera), and caddisflies (Trichoptera) present in a site sample excluding taxa of the 

caddisfly family of Hydropsychidae. Species of this family are generally tolerant of a significant 

level of pollution. 

2.4.4 2009 MACROINVERTEBRATE SURVEY RESULTS 
 
 A total of 3,298 individuals were identified from the 18 sites. Fourteen Orders and 28 

Families of macroinvertebrates were represented in this combined sample.  Site samples were 

sub-sampled, as previously described, to achieve a sample size of 180-220 identified specimens 
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per site.  Thirteen sites (72.2%) had sample sizes above the 183 specimen average and five 

(27.8%) sites sample sizes were below the average. Three sites, PC5, PC6, and BR1, had sample 

sizes much lower than the average. Results of the 2009 macroinvertebrate sampling of Peters 

Creek main stem sites is displayed in Table 2.12 and for tributaries in Table 2.14. 

Table 2.12 Macroinvertebrate 2009 Survey Main Stem Results  
Class/Order	   Family	   PC1	   PC2	   PC3	   PC4	   PC5	   PC6	   PC7	  
Ephemeroptera	   Siphlonuridae	   	   	   	   	   	   	   	  
Plecoptera	   Perlodidae	   	   	   	   	   	   	   	  

Chloroperlidae	   	   	   	   	   	   	   	  
Nemouridae	   	   	   	   	   	   	   	  

Trichoptera	   Hydropsychidae	   29	   9	   3	   	   7	   6	   27	  
Philopotamidae	   	   	   	   	   	   	   	  
Glossosomatidae	   	   	   	   1	   	   	   	  
Polycentropodidae	   	   	   	   	   	   	   1	  
Brachycentridae	   	   	   	   	   	   	   	  
Ryacophilidae	   	   	   	   	   	   	   	  
Limnephelidae	   	   	   	   	   	   	   	  

Diptera	   Chironomidae	   190	   159	   172	   191	   25	   15	   60	  
Tipulidae	   1	   	   1	   2	   7	   1	   1	  
Empididae	   2	   2	   2	   	   	   2	   2	  
Muscidae	   	   	   	   	   	   	   	  
Tabanidae	   	   	   	   	   	   	   	  
Stratiomyiidae	   	   	   	   	   	   	   	  
Simulidae	   	   6	   1	   	   	   	   1	  

Coleoptera	   Elmidae	   1	   	   2	   1	   8	   44	   62	  
Dytiscidae	   	   	   	   	   	   	   	  
Psephenidae	   	   	   	   	   	   	   	  

Megaloptera	   Corydalidae	   	   	   	   	   1	   1	   	  
Neuroptera	   Sisyridae	   	   	   	   	   	   	   	  
Odonata	   Calopterygidae	   	   	   1	   	   	   	   	  

Aeshnidae	   	   	   	   	   	   	   	  
Amphipoda	   Gammaridae	   2	   4	   10	   	   2	   3	   5	  
Decapoda	   Cambaridae	   	   	   	   	   	   1	   5	  
Gastropoda	   Physidae	   	   	   	   	   	   	   	  
Isopoda	   Asellidae	   	   	   	   	   1	   	   49	  
Oligachaeta	   	   1	   2	   2	   	   	   	   3	  
Hirudinidae	   	   	   	   	   	   	   	   	  
Turbellaria	   	   	   	   	   	   	   	   	  

Total	  Specimens	   226	   182	   194	   195	   51	   73	   216	  
Total	  #	  of	  Taxa	   7	   6	   9	   4	   7	   8	   11	  

 

Table 2.13 Metrics for Main Stem Sites 

Biotic	  Metric	   PC1	   PC2	   PC3	   PC4	   PC5	   PC6	   PC7	  
#	  of	  Specimens	   226	   182	   194	   195	   51	   73	   216	  
#	  of	  Taxa	   7	   6	   9	   4	   7	   8	   11	  
#	  of	  Intolerant	  Taxa	   0	   0	   0	   1	   0	   0	   0	  
%	  EPT	   12.8	   4.9	   1.6	   0.5	   13.7	   8.2	   13.0	  
%	  Chironomidae	   84.1	   87.4	   88.7	   98.0	   49.0	   20.6	   27.8	  
Evenness	   .290	   .314	   .249	   .088	   .754	   .597	   .693	  
Shannon	  Diversity	   0.57	   0.56	   0.55	   0.12	   1.47	   1.24	   1.66	  
Hilsenhoff	   5.86	   5.95	   5.90	   5.94	   5.33	   5.16	   6.04	  
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Table 2.14 Macroinvertebrate 2009 Survey Tributary Results  
Class/Order	   Family	   LR3	   BR1	   SR1	   LR1	   LR2	   PF1	   PF2	   CR1	   CR2	   SH1	   TF1	  
Ephemeroptera	   Siphlonuridae	   	   	   	   	   	   	   	   1	   	   1	   	  
Plecoptera	   Perlodidae	   	   	   2	   	   	   	   	   	   	   	   	  

Chloroperlidae	   	   	   1	   	   	   	   	   	   	   	   	  
Nemouridae	   	   	   96	   	   	   	   	   	   	   	   	  

Trichoptera	   Hydropsychidae	   1	   29	   24	   11	   25	   1	   8	   85	   68	   16	   4	  
Philopotamidae	   	   	   	   	   	   	   	   	   	   	   	  
Glossosomatidae	   	   	   	   	   	   	   	   	   	   	   	  
Polycentropodidae	   	   	   1	   	   4	   	   	   1	   	   1	   	  
Brachycentridae	   	   	   1	   	   	   	   	   	   	   	   	  
Ryacophilidae	   	   	   7	   	   	   	   	   	   	   	   	  
Limnephelidae	   	   	   	   	   1	   	   	   	   	   	   	  

Diptera	   Chironomidae	   196	   49	   40	   168	   159	   177	   150	   46	   19	   112	   161	  
Tipulidae	   	   3	   4	   	   3	   	   3	   8	   1	   5	   1	  
Empididae	   11	   1	   1	   5	   	   	   	   4	   1	   	   1	  
Muscidae	   	   	   	   	   	   	   1	   	   	   	   	  
Tabanidae	   	   	   	   	   	   	   	   	   	   	   	  
Stratiomyiidae	   	   	   	   	   	   	   	   	   1	   	   	  
Simulidae	   	   	   	   13	   	   	   1	   6	   	   	   	  

Coleoptera	   Elmidae	   	   3	   	   2	   16	   	   30	   16	   104	   69	   2	  
Dytiscidae	   	   	   	   	   	   	   	   	   	   	   	  
Psephenidae	   	   1	   	   	   	   	   	   2	   4	   	   	  

Megaloptera	   Corydalidae	   	   	   	   	   	   	   	   	   	   	   	  
Neuroptera	   Sisyridae	   1	   	   	   	   	   	   	   	   	   	   	  
Odonata	   Calopterygidae	   	   	   	   	   	   	   	   1	   	   	   	  

Aeshnidae	   	   	   	   	   	   	   	   1	   	   	   	  
Amphipoda	   Gammaridae	   2	   43	   	   1	   	   	   	   11	   17	   	   27	  
Decapoda	   Cambaridae	   	   3	   	   	   	   	   	   	   	   1	   3	  
Gastropoda	   Physidae	   	   	   	   	   	   	   	   1	   	   	   	  
Isopoda	   Asellidae	   	   5	   8	   	   	   	   1	   14	   	   5	   2	  
Oligachaeta	   	   3	   1	   	   4	   6	   3	   	   1	   1	   1	   4	  
Hirudinidae	   	   1	   	   	   	   	   	   	   	   	   	   	  
Turbellaria	   	   	   	   	   	   	   	   	   	   	   	   	  

Total	  Specimens	   215	   138	   185	   204	   214	   181	   194	   198	   216	   211	   205	  
Total	  #	  of	  Taxa	   7	   10	   11	   7	   7	   3	   7	   15	   9	   9	   9	  

	  
	  
 
 
 
Table 2.15 Metrics for Tributary Sites 
Biotic	  Metric	   LR3	   BR1	   SR1	   LR1	   LR2	   PF1	   PF2	   CR1	   CR2	   SH1	   TF1	  
#	  of	  Specimens	   215	   138	   185	   204	   214	   181	   194	   198	   216	   211	   205	  
#	  of	  Taxa	   7	   10	   11	   7	   7	   3	   7	   15	   9	   9	   9	  
#	  of	  Intolerant	  Taxa	   0	   0	   5	   0	   0	   0	   0	   0	   0	   0	   0	  
%	  EPT	   0.5	   21.0	   71.3	   5.4	   14.0	   0.6	   4.1	   43.9	   31.5	   8.6	   2.0	  
%	  Chironomidae	   91.2	   35.5	   21.6	   82.4	   74.3	   97.8	   77.3	   23.2	   8.8	   53.1	   78.5	  
Evenness	   .213	   .667	   .601	   .376	   .475	   .108	   .393	   .655	   .593	   .535	   .371	  
Shannon	  Diversity	   0.42	   1.54	   1.44	   0.73	   0.93	   0.12	   0.77	   1.77	   1.30	   1.18	   0.81	  
Hilsenhoff	   6.02	   5.19	   3.55	   6.0	   5.88	   6.06	   5.78	   5.43	   5.02	   5.62	   5.80	  
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	   Biotic metrics described under the Data Analysis section are displayed for Peters Creek 

main stem sites in Table 2.13 and for tributary sites in Table 2.15. 

 The percentage of EPT was calculated for each of the 18 sites. Site SR1 had the highest 

percentage at 71.3%. LR3 and PC4 had the lowest at 0.5%. Ten sites (55.6%) contained 

significantly below average percentages of EPT, four (22.2%) had near average amounts, and four 

sites (22.2%) were significantly above average.  SR1 was the only site comprised of a variety of 

EPT taxa. EPT at all other sites was represented almost exclusively by the caddisfly family 

Hydropsychidae. 

 The percentage of individuals of the Chironomidae family found in each site sample was 

also analyzed. Site PC4 contained the highest percentage of Chironomids at 98.0% and CR2 

possessed the smallest percentage at 8.8%. The average percentage of Chironomids for all sites 

was 61.1%. Ten sites (55.6%) possessed above average percentages and eight sites (44.4%) fell 

below the calculated average.  

 Site PF1 possessed the lowest Shannon Diversity score of 0.12 and site CR1 scored 

highest with 1.77.  The average score for the sites was 0.95. 44.4%(8) of all sites scored above 

average, 5.5%(1) scored average, and 50%(10) scored below average.  

 Site PF1 received the highest PA Modified Hilsenhoff Biotic Index score of 6.06.  Site SR1 

scored the lowest with a 3.55.   A PA Modified Hilsenhoff of 3.55 indicates that the site is slightly 

impaired by pollution stress whereas a score of 6.06 indicates a significant impairment. 

  Site CR1 received the highest Pollution Tolerance Index (PTI) score of 36 and site PF1 

ranked lowest with 6. The average score was a 17.9 .   

 A Pielou’s Evenness score was derived for all 18 sites. The most even site was PC5 with a 

score of .754. The least even site was PC4 with an extremely low score of .088. The PC4 site 

sample is characterized by low diversity and is almost exclusively comprised of individuals of the 

family Chironomidae. The average evenness was .443 with 50% (9) of the sites less even than 

average and 50% (9) sites more even. It is interesting that the most even site and least even site 

are within a few hundred meters of each other on the main stem of Peters Creek with the 

confluence of Piney Fork between them. 

  A watershed map with location of macroinvertebrate sampling sites is provided in Figure 

2.6.   
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2.4.5 2013 MACROINVERTEBRATE STUDY RESULTS 

 A total of 1,127 individuals were identified from the 6 Peters Creek main stem sites and 3 

tributary sites sampled in April and May of 2013. Three Classes, 12 Orders and 18 Families of 

macroinvertebrates were represented in the combined sample. Results of the 2013 

macroinvertebrate sampling of Peters Creek main stem sites and tributaries are presented in 

Table 2.16. Site locations depicted in Figure 2.6 remained the same for the 2013 

macroinvertebrate study, however, site SH2 was approximately 0.7 miles upstream of SH1. 

 
 
 
 
 

Figure 2.6 Peters Creek 2009/2013 Fish & Macro Sampling Sites 	  
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Table 2.16 Macroinvertebrate 2013 Survey Results  
Class/Order	   Family	   PC1	   PC2	   PC3	   PC4	   PC6	   PC7	   PF1	   SR1	   SH2	  
Ephemeroptera	   Siphlonuridae	   	   	   	   	   	   	   	   	   	  
Plecoptera	   Perlodidae	   	   	   	   	   3	   4	   	   9	   	  

Chloroperlidae	   	   	   	   	   	   	   	   	   	  
Nemouridae	   	   	   	   	   	   	   	   60	   	  

Trichoptera	   Hydropsychidae	   4	   25	   36	   49	   52	   9	   3	   101	   3	  
Philopotamidae	   	   	   	   	   1	   	   	   10	   	  
Glossosomatidae	   	   	   	   	   	   	   	   	   	  
Polycentropodidae	   	   	   	   	   	   	   	   	   2	  
Brachycentridae	   	   	   	   	   	   	   	   	   	  
Ryacophilidae	   	   	   	   	   2	   	   	   	   	  
Limnephelidae	   	   	   	   	   	   	   	   3	   	  

Diptera	   Chironomidae	   11	   84	   47	   29	   52	   63	   30	   34	   252	  
Tipulidae	   	   2	   	   1	   12	   1	   	   5	   1	  
Empididae	   	   	   	   	   	   	   	   	   	  
Muscidae	   	   	   	   	   	   	   	   	   	  
Tabanidae	   	   	   	   	   	   	   	   1	   	  
Stratiomyiidae	   	   	   	   	   	   	   	   	   	  
Simulidae	   	   	   	   	   	   2	   	   	   10	  

Coleoptera	   Elmidae	   	   8	   4	   	   3	   2	   	   4	   5	  
Dytiscidae	   	   	   	   	   	   	   	   1	   	  
Psephenidae	   	   	   	   	   	   	   	   	   	  

Megaloptera	   Corydalidae	   	   	   	   1	   	   	   	   	   	  
Neuroptera	   Sisyridae	   	   	   	   	   	   	   	   	   	  
Odonata	   Calopterygidae	   	   	   	   	   	   	   	   3	   1	  

Aeshnidae	   	   	   	   	   	   	   	   	   	  
Amphipoda	   Gammaridae	   	   	   	   	   1	   	   3	   	   3	  
Decapoda	   Cambaridae	   	   	   	   	   	   	   	   	   1	  
Gastropoda	   Physidae	   	   	   	   	   	   	   	   	   	  
Isopoda	   Asellidae	   	   	   	   	   1	   	   	   11	   1	  
Oligochaeta	   	   49	   1	   	   4	   	   	   	   	   	  
Hirudinea	   	   	   	   	   5	   	   	   1	   	   	  
Turbellaria	   	   	   	   1	   	   	   	   	   	   	  

Total	  Specimens	   64	   120	   88	   89	   127	   81	   37	   242	   279	  
Total	  #	  of	  Taxa	   3	   5	   4	   6	   9	   6	   4	   12	   10	  

 
Table 2.17 Metrics for 2013 Macroinvertebrate Study 

Biotic	  Metric	   PC1	   PC2	   PC3	   PC4	   PC6	   PC7	  	   PF1	   SR1	   SH2	  
#	  of	  Specimens	   64	   120	   88	   89	   127	   81	   37	   242	   279	  
#	  of	  Taxa	   3	   5	   4	   6	   9	   6	   4	   12	   10	  
#	  of	  Intolerant	  Taxa	   0	   0	   0	   0	   3	   1	   0	   4	   0	  
%	  EPT	   6.3	   20.8	   40.9	   55.1	   45.7	   16.0	   8.1	   75.6	   1.8	  
%	  Chironomidae	   17.2	   70.0	   53.4	   32.6	   40.9	   77.8	   81.1	   14.0	   90.3	  
Evenness	   .619	   .537	   .643	   .612	   .597	   .461	   .487	   .677	   .216	  
Shannon	  Diversity	   0.68	   0.87	   0.89	   1.10	   1.31	   0.83	   0.68	   1.68	   0.50	  
Hilsenhoff	   9.00	   5.73	   5.54	   5.80	   5.21	   5.64	   5.81	   4.31	   5.95	  

 
 
 
 
 Biotic metrics described under the Data Analysis section were calculated for all 2013 

macroinvertebrate sites and are displayed in Table 2.17.   
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 Site SR1 had the highest taxa richness with 12 taxa present. Site PC1 had the lowest taxa 

richness with only 3 taxa represented in the sample. 

 Site SR1 had the highest percentage of EPT at 76.6 percent. Site SH2 had the lowest at 

1.8 percent.  Caddisflies of the family Hydropsychidae comprised the majority of EPT at all sites. 

Three sites were represented by more than one taxa of EPT. SR1 had 5 EPT taxa, PC6 had 4 and 

PC7 had 2.  

 Sites PC2, PC3, PC7, PF1 and SH2 were all dominated by Chironomids. Samples at two 

sites were represented by less than 20% midges, SR1 and PC1. However, PC1 was dominated by 

aquatic worms which are an extremely pollution tolerant taxa.  

 PC1 received a PA Modified Hilsenhoff Biotic Index score of 9.00 indicating a serious 

impairment due to pollution stress. SR1 received a score of 4.31 indicating a slight impairment. 

All other sites received PA Modified Hilsenhoff scores of between 5.0 and 6.0 indicating moderate 

to significant impairment due to pollution stress. 

 The Shannon Diversity Index is a community composition metric that measures both 

taxonomic richness and evenness of individuals across taxa of a sample. SR1 received the highest 

Shannon Diversity score at 1.68. Site SH2 received the lowest score of 0.50 and was 

overwhelmingly dominated by midges. 

 A Pielou evenness score was also calculated and revealed SR1 to be the most even 

community and SH2 to be the least even. 

2.4.6 2009/2013 MACROINVERTEBRATE SURVEY COMPARISON 
 
 Three Peters Creek main stem sites, PC1, PC3 and PC7, lost 4 or 5 taxa from 2009 to 

2013 as illustrated in Figure 2.7. PC1 and PC3, however, increased overall diversity, according to 

their Shannon Diversity scores (Figure 2.8), due mainly to a decrease in domination of the 

community by Chironomids in 2013. The Shannon Diversity of PC7, however, did decrease 

substantially from 2009 due to the combination of loss of taxa richness and an increase in 

domination by Chironomids in 2013.  

 Diversity at sites PC4 and PF1 both increased in 2013 but were starting from a very low 

level. In 2009 %Chironomids at both sites were about 98%. Taxa were added at both sites in 

2013 and the communities became somewhat more even. Site PC4 improved more than PF1. 

PF1 remains one of the least diverse sites sampled within the watershed. SH2 lost diversity in 

2013 compared to site SH1 in 2009 due, again, to an extreme domination of the community by 

Chironomids in 2013. Diversity increased  somewhat at all other sites in 2013. 
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Figure 2.7 Taxa Richness Change from 2009 to 2013 

	  
 
 
Figure 2.8 Shannon Diversity Index Comparison 2009 to 2013 

	  
	  
 The PA DEP Pollution Tolerance Index at all stations remained fairly consistent from 2009 

to 2013 except for site PC1. The community sampled at site PC1 degraded significantly in 2013 

and was dominated by sludge worms of the family Tubificidae, a group that can exist in extremely 

low oxygen environments. A score of 9.00 indicates that the community at the site is severely 

stressed by pollution.  

 Scores at most other sites remained between 5.0 and 6.0 indicating moderate to 

significant stress by pollution. 
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 The Pollution Tolerance Index at site SR1 increased from 3.55 to 4.31 over this period, 

however, during 2009 samples were only identified to taxonomic family. The SR1 sample for 

2013 was identified to genus. For comparison to 2009 data, the 2013 Pollution Tolerance Index 

for the site was computed only using the family information.  Utilizing genus information when 

calculating the index yields a 2.21 score which indicates improvement at the site and also 

provides incentive to identify these samples to the genus level. The scores for the SR1 site during 

2009 and 2013 indicate that the community is only experiencing little to slight pollution stress. 

 
Figure 2.9 PA DEP Pollution Tolerance Index 

	  
	  
	  
2.4.7 PA MULTI-METRIC INDEX OF BIOLOGICAL INTEGRITY 
 
 The only site sampled within the Peters Creek watershed that appears to be little impacted 

by anthropogenic influences and remains dominated by a number of taxa of pollution intolerant 

species is the SR1 site on an un-named tributary to Peters Creek that is locally known as Snee 

Run. 

 In 2009 the PA DEP established A Benthic Index of Biotic Integrity for Wadeable Freestone 

Riffle-Run Streams in Pennsylvania. This multi-metric index was developed to be a scientifically 

credible indicator of biological integrity for benthic macroinvertebrate communities in 

Pennsylvania’s wadeable freestone streams and as a measure of the extent to which 

anthropogenic stressors impair the capability of a stream to support a healthy aquatic community. 

 This biological indicator was applied to the 2009 and 2013 SR1 sample data in an effort to 

better understand whether Snee Run is attaining the aquatic life use (ALU) standard and to serve 

as a baseline for future stream studies.  
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Table 2.18 PA Index of Biotic Integrity (IBI) Results for SR1 

Metric	  

SR1	  2009	   SR1	  2013	  
Observed	  
Metric	  
Value	  

Adjusted	  
Standardized	  
Metric	  Score	  

Observed	  
Metric	  
Value	  

Adjusted	  	  
Standardized	  
Metric	  Score	  

Total	  Taxa	  Richness	   11	   .333	   14	   .424	  
EPT	  Taxa	  Richness	   5	   .263	   6	   .316	  
Modified	  Beck’s	  Index	   8	   .211	   12	   .316	  
Hilsenhoff	  Biotic	  Index	   3.55	   .795	   2.21	   .961	  
Shannon	  Diversity	   1.44	   .503	   1.70	   .594	  
%	  Sensitive	  Individuals	   57.8	   .684	   76.9	   .910	  

IBI Score 46.4 58.7 
 

 It must be noted that the 2009 sample was only identified to family while the 2013 

sample was identified to genus. Also, prescribed data collection and processing methods were not 

exactly followed for 2009 or 2013 so results may be somewhat skewed. This effort, however, 

provides useful information as to whether a fully compatible study should be conducted at this 

site in the future. 

 The results are presented in Table 2.18. SR1 received an IBI score of 46.4 for the 2009 

sampling period and a 58.7 score for 2013.  The IBI scores along with a decision matrix are 

utilized to determine whether the site is attaining Aquatic Life Use standards.  Snee Run fails to 

meet ALU standards in both cases, however, especially for the 2013 sample the results are 

borderline and suggest that a future, totally compliant study, should be conducted. 

 

2.4.8 FRESHWATER MUSSELS 

 Freshwater bi-valves of the family Unionidae were not found in the streams of the Peters 

Creek watershed but 3 species were found inhabiting the Iron Bridge Ponds. These species are 

Pyganodon grandis, Strophitus undulatus and Corbicula fluminea. Corbicula was by far the most 

abundant species found. Muskrats are utilizing them as a food source and leaving middens of 

spent shells on the shoreline. Corbicula is an invasive species. The potential for this species to 

establish within Peters Creek and the impact it would have on the aquatic community is an 

outstanding question. 
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2.4.9 CONCLUSIONS 

 Macroinvertebrate community baseline information was established for 8 tributaries within 

the Peters Creek watershed and for main stem sites in addition to the 4 previously surveyed PFBC 

sites. 

 Macroinvertebrate diversity and quality within the Peters Creek watershed at all sites, 

except SR1, appears to be substantially influenced by anthropogenic activity present in this 

suburban watershed. The Hilsenhoff Biotic Index scores of between 5.0 and 6.0 at most sites 

indicates a moderate to significant pollution stress within watershed streams.  

 Specimens of the family Chironomidae of the order Diptera dominated the 

macroinvertebrate communities at more than half of the sites in 2009 and 2013, most likely due 

to their pollution tolerance.  

 The lack of a diverse macroinvertebrate community limits fish community diversity as well.  

Identification and mitigation of the sources of contributing pollutants, such as sewage treatment 

facilities, private septic systems, abandoned mine drainage and residential, urban or agricultural 

runoff would help to improve macroinvertebrate communities within this watershed.   Maintaining 

and restoring adequately vegetated riparian buffers along all watershed streams would also help 

to improve macroinvertebrate communities. 

 The SR1 site is the exception to the norm in the Peters Creek watershed. The samples of 

2009 and 2013 were both dominated by pollution intolerant species of EPT and were 

characterized by relatively diverse and even communities. Stoneflies and caddisflies were well 

represented but mayflies were missing. The Hilsenhoff scores suggest that this small stream is 

little impacted by pollution stress. Gaining a better understanding of how and why this stream is 

avoiding the brunt of the anthropogenic influences surrounding it might help to preserve this 

unique watershed resource. 

 The lack of diversity and numbers of specimens at site PC5 in 2009 was unexpected. PC5 

is above the confluence of Piney Fork, upstream of the influence of sewage plant outfalls and at 

least 1.5 miles downstream of any significant population center.  Ascertaining the causes of and 

mitigating this apparent degradation would be useful. 

 Macroinvertebrate communities at the two Catfish Run sites sampled in 2009 at CR1 and 

CR2 were more diverse than most watershed sites and were not dominated by Chironomids but 

fish diversity within Catfish Run was minimal.  

 Recently, conductivities measured within the upper reaches of Catfish Run have been 

found to be unusually and consistently high, often above 3000 µ-siemens/cm in the summer 

months and in the winter typically above 5000 µ-siemens/cm. This stream is an important natural 

resource within Allegheny County’s South Park County Park. Identifying and mitigating the causes 
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of this high conductivity would improve macroinvertebrate and fish communities within this 

stream and would permit Catfish Run to support recreational fishing in the future. 

 The other stream running through South Park County Park, Sleepy Hollow Run, was also 

found to be significantly stressed by pollution. The 2009 sample from SH1 and the 2013 sample 

from SH2 were both dominated by Chironomids, contained little EPT and no pollution intolerant 

taxa of any sort. Identifying and eliminating the sources of pollution in this small sub-watershed 

would permit Sleepy Hollow Run to become a more valuable resource to the citizens of Allegheny 

County. 

2.5 PERIPHYTON STUDIES 

 Many of the streams within the Peters Creek watershed suffer from an overabundance of 

algae that can severely limit dissolved oxygen levels within these streams. The Pennsylvania DEP 

conducted periphyton studies at a number of sites on the main stem of Peters Creek in the 

summer of 2012. Further study should be conducted to better understand the factors contributing 

to this phenomena and to develop a mitigation plan. 
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3.0 BACTERIAL ASSESSMENTS 

 

 During the summers of 2009, 2010 and 2011 bacterial assessments were completed at 

10 sites within the Peters Creek watershed in order to determine recreational use status of 

watershed streams.    This bacterial sampling effort was part of the PA DEP Citizen Volunteer 

Bacteria Monitoring Study.  

 

3.1 METHODS 

 The studies were conducted in accordance with the Pennsylvania Bacteriological Sampling 

Protocol. Water samples were analyzed by a PA DEP certified laboratory. Data collection was 

performed by volunteers of the Peters Creek Watershed Association trained in proper sampling 

protocol by staff of the PA DEP.  

 Sampling site information and locations are presented in Table 3.1.   

 

Table 3.1 Bacterial Assessment Study Sampling Sites 

Site	   Longitude	   Latitude	   Stream	   Sampling	  
	  Year	  

PC01	   -‐79.910244	   40.294461	   Peters	  Creek	   2009	  
PF01	   -‐79.988417	   40.283296	   Piney	  Fork	   2009	  
LR01	   -‐79.970556	   40.293611	   Lick	  Run	   2010	  
PF02	   -‐79.988417	   40.283296	   Piney	  Fork	   2010	  
SH01	   -‐80.005000	   40.298889	   Sleepy	  Hollow	  Run	   2010	  
CR01	   -‐80.003889	   40.312222	   Catfish	  Run	   2010	  
PC02	   -‐79.996111	   40.254167	   Peters	  Creek	   2010	  
LW01	   -‐79.918267	   40.294646	   Lewis	  Run	   2011	  
BR01	   -‐79.955698	   40.303963	   Beam	  Run	   2011	  
TF01	   -‐79.996436	   40.254541	   Trax	  Farm	  Trib	   2011	  
 

 The sampling protocol required that 10 water samples be collected and analyzed for fecal 

coliform at each site during the summer months between May 1st and September 30th. Sample 

collection was divided into 2 sampling periods of 5 weekly samples each.  The 5 samples were 

required to be collected within 30 days and there was a 1 week hiatus between sampling periods.  

A sterile water sample and a duplicate sample were also collected once for each site during the 

summer as a quality assurance measure. Sampling bottles and other necessary equipment were 

provided by the laboratory. Water samples were kept on ice and immediately transported to the 

laboratory for analysis. Precautions were taken to assure that samples were not contaminated 

during collection. The laboratory reported the fecal coliform bacteria results as the number of 

colony forming units per 100 milliliters (CFU/mL). 
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Figure 3.1 Bacterial Sampling Sites and Recreational Use Designation 
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3.2 RESULTS 

 Results for this three year sampling effort are provided in Table 3.2a, Table 3.2b and Table 

3.2c. Figure 3.1 presents the location of sampling sites within the Peters Creek watershed and 

recreational use status determination for various sampled stream reaches. 

 

Table 3.2a Peters Creek Watershed Bacterial Assessment Results 

Peters	  Creek	  (PC01)	   Piney	  Fork	  (PF01)	   Lick	  Run	  (LR01)	   Piney	  Fork	  (PF02)	  
Date	   CFU/100mL	   Date	   	  CFU/100mL	   Date	   	  CFU/100mL	   Date	   	  CFU/100mL	  
7/06/09	   636	   7/06/09	   1	   5/19/10	   164	   5/19/10	   673	  
7/13/09	   250	   7/13/09	   420	   5/26/10	   590	   5/26/10	   420	  
7/20/09	   172	   7/20/09	   136	   6/02/10	   836	   6/02/10	   2600	  
7/27/09	   681	   7/27/09	   280	   6/09/10	   2700	   6/09/10	   5500	  
8/03/09	   480	   8/03/09	   410	   6/16/10	   488	   6/16/10	   510	  

GeoMean	   389	   GeoMean	   92	  
285	   GeoMean	   639	   GeoMean	   1156	  

8/17/09	   260	   8/17/09	   570	   6/30/10	   550	   6/30/10	   600	  
8/24/09	   240	   8/24/09	   210	   7/07/10	   570	   7/07/10	   3500	  
9/03/09	   164	   9/03/09	   109	   7/14/10	   5000	   7/14/10	   9200	  
9/09/09	   290	   9/09/09	   182	   7/21/10	   773	   7/21/10	   727	  
9/16/09	   1*	   9/16/09	   45	   7/28/10	   410	   7/28/10	   320	  

GeoMean	   233	   GeoMean	   161	  
221	   Geomean	   869	   Geomean	   1351	  

Values	  in	  red	  indicate	  that	  sample	  or	  Geometric	  Mean	  exceeds	  Pennsylvania	  recreational	  use	  standards.	  
Geometric	  Mean	  values	  in	  orange	  indicate	  sampling	  for	  this	  site	  was	  inconclusive	  due	  to	  laboratory	  error.	  
*	  Laboratory	  error.	  Sample	  not	  included	  in	  geometric	  mean.	  
	  

 

Table 3.2b Peters Creek Watershed Bacterial Assessment Results 

Sleepy	  Hollow	  Run	  (SH01)	   Catfish	  Run	  (CR01)	   Peters	  Creek	  (PC02)	  
Date	   CFU/100mL	  	   Date	   	  CFU/100mL	  	   Date	   	  CFU/100mL	  	  
5/19/10	   1064	   5/19/10	   220	   5/19/10	   791	  
5/26/10	   480	   5/26/10	   348	   5/26/10	   340	  
6/02/10	   480	   6/02/10	   300	   6/02/10	   936	  
6/09/10	   7500	   6/09/10	   2700	   6/09/10	   6000	  
6/16/10	   1720	   6/16/10	   990	   6/16/10	   78	  
GeoMean	   1259	   GeoMean	   572	   GeoMean	   652	  
6/30/10	   1381	   6/30/10	   1546	   6/30/10	   755	  
7/07/10	   2000	   7/07/10	   1655	   7/07/10	   646	  
7/14/10	   15700	   7/14/10	   13800	   7/14/10	   10900	  
7/21/10	   3400	   7/21/10	   3400	   7/21/10	   1273	  
7/28/10	   1200	   7/28/10	   1318	   7/28/10	   700	  
GeoMean	   2816	   Geomean	   2753	   Geomean	   1365	  
Values	  in	  red	  indicate	  that	  sample	  or	  Geometric	  Mean	  exceeds	  Pennsylvania	  recreational	  use	  standards.	  
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Table 3.2c Peters Creek Watershed Bacterial Assessment Results 

Lewis	  Run	  (LW1)	   Beam	  Run	  (BR01)	   Trax	  Farm	  Trib	  (TF01)	  
Date	   CFU/100mL	  	   Date	   	  CFU/100mL	  	   Date	   	  CFU/100mL	  	  
6/30/11	   370	   6/30/11	   27	   6/30/11	   >6000	  
7/07/11	   300	   7/07/11	   27	   7/07/11	   855	  
7/14/11	   330	   7/14/11	   27	   7/14/11	   >6000	  
7/19/11	   6100	   7/19/11	   173	   7/19/11	   >6000	  
7/28/11	   5800	   7/28/11	   ND	   7/28/11	   5600	  
GeoMean	   1053	   GeoMean	   50	   GeoMean	   >4008	  
8/11/11	   390	   8/11/11	   36	   8/11/11	   1270	  
8/18/11	   727	   8/18/11	   82	   8/18/11	   8800	  
8/25/11	   3100	   8/25/11	   310	   8/25/11	   27000	  
9/01/11	   164000	   9/01/11	   41000	   9/01/11	   >6000	  
9/09/11	   56	   9/09/11	   15	   9/09/11	   270	  
GeoMean	   1518	   GeoMean	   224	   GeoMean	   >3450	  
Values	  in	  red	  indicate	  that	  sample	  or	  Geometric	  Mean	  exceeds	  Pennsylvania	  recreational	  use	  standards.	  
 

 The recreational use standard for Pennsylvania requires that a five sample geometric 

mean (within a 30 day period) for fecal coliform not exceed 200 CFU/100mL.  In addition, no 

more than 10% of the individual samples in a sampling period can exceed 400 CFU/100mL. 

 

Figure 3.2 Geometric Means for Bacterial Assessment Sites 
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 The only stream segment within the Peters Creek watershed that was determined to be 

unimpaired for recreational use was the upper reach of Beam Run.  All samples for Beam Run 

were under the statistical threshold value of 400 CFU/100mL except one and that value was 

deemed to be a result of an extraordinary weather event.  

 All other sampled stream segments exceeded both the geometric mean criteria and the 

statistical threshold value criteria. Sleepy Hollow Run exceeded the statistical threshold value on 

all 10 sampling dates and Lick Run, Piney Fork and the Trax Farm Trib exceeded the threshold on 

all but one sample date. No other stream segment besides Beam Run came close to meeting 

recreational standards. The map in Figure 2.1 illustrates what stream segments within the Peters 

Creek watershed have been determined to be impaired for recreational use, which stream 

segments are attaining and which stream segments remain to be assessed.  

 

3.3 CONCLUSIONS 

 This study has permitted a determination that many of the streams within the Peters 

Creek watershed are impaired for recreational use by unknown pathogens but it does not identify 

the exact cause of this impairment. Possible causes include malfunctioning sewage infrastructure, 

inefficient sewage treatment, runoff from horse stables and other agricultural operations and 

from natural causes.  

 The Pennsylvania DEP has scheduled a Bacterial Total Maximum Daily Load study of the 

Peters Creek watershed for 2025. This study will identify and quantify the causes of the excess 

bacterial load within watershed streams in an effort to develop a plan so that watershed streams 

can meet recreational use standards in the future.  

 Peters Creek and Piney Fork are heavily utilized fishing resources. Catfish Run and 

Sleepy Hollow Run flow through South Park County Park and are a regional natural resource for 

citizens of Allegheny County and beyond. It is imperative that these streams be safe for both 

children and adults for recreational purposes. 

 In 2012 the EPA published new recommendations for recreational use criteria for all 

coastal and inland waters in the United States. The new recommendations for fecal coliform set 

the geometric mean of 5 samples at 126 CFU/100mL and the statistical threshold value at 410 

CFU/100mL to achieve an estimated illness rate of less than 36 per 1000. A second 

recommendation set the geometric mean at 100 CFU/100mL and a statistical threshold value at 

320 CFU/100mL to achieve an illness rate of less than 32 per 1000.  
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4.0 ABANDONED MINE DRAINAGE & GAS WELLS 
 
4.1 INTRODUCTION 

 Peters Creek and a number of its tributaries, both named and un-named, are impaired for 

metals. This was first made official in 1996 when a segment of Peters Creek was placed on the 

1996 Pennsylvania Section 303(d) list of impaired waters as required by the Clean Water Act. 

Subsequently, additional segments were listed as impaired. The impairments are considered to 

be a result of drainage from abandoned coalmines. 

 

4.2 PETERS CREEK WATERSHED METALS TMDL 

 The Pennsylvania DEP completed a Total Maximum Daily Load (TMDL) study of the Peters 

Creek watershed for aluminum, iron, manganese and pH in 2009. The intent of this metals TMDL 

is to develop a model, specific to the Peters Creek watershed, that specifies a pollution budget in 

terms of long-term average loadings for aluminum, iron, manganese and pH, that meets state 

water quality standards and allocates pollutant loads among pollution sources (point and 

nonpoint) within the watershed. The PA water quality standards applicable to this TMDL are 

provided in Table 4.1. The complete TMDL report is provided in the Appendix. 

Table 4.1 PA Water Quality Criteria 

Parameter	  
Criterion	  Value	  

(mg/L)	  
Total	  

Recoverable/Dissolved	  
Aluminum	  (Al)	   0.75	   Total	  Recoverable	  
Iron	  (Fe)	   1.50	   Total	  Recoverable	  
Manganese	  (Mn)	   1.00	   Total	  Recoverable	  
pH	   6.0-‐9.0	   N/A	  

 

 Development of the Peters Creek TMDL model consisted of assigning load allocations to 4 

sites on Peters Creek (PC5, PC4, PC3, PC2), 6 sites on un-named tributaries to Peters Creek 

(PCTR1-6), one site on Lewis Run (LW1), one site on Lick Run (LR1) and one site on Piney Fork 

(PF1). A site was also established on Beam Run (BR1).  

 Sampling data, including metals and acidity concentrations as well as stream flow, were 

collected at each site at 4 times during 2007 and 2008 at varying seasons in order to calculate a 

long-term average existing daily metals and acidity load for each site. These loads were expressed 

in pounds/day. 

 An allowable long-term average in-stream concentration was also determined at each 

sample site for metals and acidity. The analysis utilized Monte Carlo simulation techniques and is 

designed to produce an average value that will be protective of the water quality standard for that 

parameter 99% of the time. This allowable concentration along with long-term average flow was 

utilized to calculate allowable daily loads at each site in terms of pounds/day.  
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 A required load reduction in pounds/day was then calculated for each site utilizing the 

existing daily load and the allowable daily load. The allowable daily load is divided into a waste 

load allocation and a load allocation for many sites to account for existing waste loads and future 

waste loads from potential coalmining operations.  A margin of safety was implicitly built into 

these calculations by utilizing conservative assumptions when formulating the model. 

 The existing loads, allowable loads and required load reductions were then utilized to track 

metals and acidity loads throughout the Peters Creek watershed, starting at the headwaters. 

Tracking loads through the watershed provides a picture of how the pollutants are affecting the 

watershed and where the sources and sinks are located spatially within the watershed. This 

analysis ensures that water quality standards will be met at all points in Peters Creek.  

 Table 4.2 provides a summary of the existing metals and acidity loads found at all sampled 

sites within the Peters Creek watershed for the TMDL study and also the load reductions required 

at each site in order to meet PA water quality standards for a given parameter. Note that for all 

Peters Creek main stem sites below PC5 the required load reduction at a given site assumes that 

all upstream load reductions are met.  

 Figures 4.1, Figure 4.2 and Figure 4.3 illustrate this summary data individually for 

aluminum, iron and manganese on a watershed map that helps to provide an important spatial 

reference.  A map was not provided for acidity since it is never out of compliance within the main 

stem of Peters Creek. Acidity was only found to be out of compliance at PCTR3, the tributary that 

drains the landfill.  The fact that pH remains in the acceptable 6.0–9.0 range throughout the main 

stem of Peters Creek is an important factor contributing to the ability of this stream to support an 

improving aquatic community. 

 The TMDL study provides evidence that excess aluminum is the primary problem 

throughout the Peters Creek watershed. Existing loads of aluminum were found to exceed 

standards at every site studied. Iron loads exceeded standards at tributary sites PCTR1 and 

PCTR3 and at main stem sites PC4, PC3 and PC2. However, no load reduction of iron is required 

at PC4 as long as excess loads at PCTR1 and PCTR3 are eliminated. Manganese loads were found 

to exceed standards only at PCTR3 and at PC4 but require no manganese load reduction at PC4. 

 

4.3 ABANDONED MINE DISCHARGES 

 The Peters Creek Watershed Metals TMDL provides a guide toward the development of a 

plan to bring metal loads within impaired stream segments in the Peters Creek watershed into 

compliance with PA water quality standards. However, development and implementation of a 

credible and cost effective long-term plan to achieve this goal requires further information. 
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 As part of the visual assessment portion of this project abandoned mine discharges were 

identified. Many of these sites were then sampled and analyzed for metals. The results of this 

analysis are provided in Table 4.3 and site locations are visually provided in Figure 4.4.   

 A credible long-term remediation plan must prioritize abandoned mine discharge sites 

according to their potential and feasibility for development of treatment systems. It must identify 

those discharges that will most cost effectively reduce metal loads, are accessible and have 

sufficient space for development of a treatment system. Since most of these discharges are on 

private land it will also require a cooperative landowner as well. 

 The TMDL study suggests that the PCTR3 tributary and Lick Run are the two most 

significant contributors to metal loads within Peters Creek. Also, a significant load of aluminum at 

the most upstream PC5 site suggests that there may be significant abandoned mine discharges 

in the headwaters portion of Peters Creek. The visual assessment of upper Peters Creek 

confirmed 2 significant discharges at PCU0086 and at PCU0090.  

 The assessment found that one discharge in the west branch headwaters of PCTR3 is 

responsible for the majority of metals loading within this stream. This is in addition to the landfill’s 

permitted discharge.  An OSM abandoned mine land reclamation project was also discovered just 

west of PCTR3 during the visual assessment. Dangerous highwalls and spoil piles were regraded 

and vegetated. 

 Four significant discharges were found along the main stem of Lick Run and a number of 

discharges are present along Mineral Run, a major tributary to Lick Run. A large coal spoils pile 

was also found along this tributary.  The surrounding valley has been undergoing significant 

development over the past 10 years. A resident suggested that old mine workings were uncovered 

during earth moving operations and created the most significant discharge into Mineral Run. 

 The above AMD discharge sites as well as others identified during the visual assessment 

will require further study, including characterization and site evaluations to prioritize them for 

treatment. These efforts should also take into consideration and be coordinated with other 

remediation efforts taking place within the Peters Creek watershed when possible. 

 

4.4 GAS WELLS  

 Figure 4.4 provides information concerning the location of gas wells (Marcellus and 

conventional), recent and current coal mining operations, and abandoned mine lands within the 

Peters Creek watershed. It also illustrates which stream segments are currently on the metals 

impaired list.  

 As of 2013, a number of Marcellus gas wells exist in the headwaters portion of the Trax 

Farm Tributary. All other gas wells within the watershed are conventional wells. The conventional 
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wells are concentrated mainly in the Beam Run sub-watershed and in the Washington County 

portion of the watershed. 

 

4.5 COAL MINES and ABANDONED MINE LANDS 

 A Government Financed Construction Contract (GFCC) coal mining operation was recently 

completed along Beam Run. Coal was removed from old mine workings that were subsiding. The 

area was re-graded and re-vegetated.  Water quality information was collected along Beam Run 

and at a number of adjacent tributaries, impoundments and discharges prior to and during the 

course of this operation. An effort should be made to gauge the affect of this remediation effort 

on water quality in Beam Run. 

 A current refuse reprocessing operation is being conducted on a large spoils pile 

associated with the old Montour 10 mine in the Piney Fork sub-watershed. The operation is 

permitted to discharge into a tributary to Piney Fork. A discharge that appears to originate from 

this spoil pile along Sebolt Rd in South Park Twp (PF62) was found to have the highest 

concentration of aluminum of any discharge in the watershed.  

 Abandoned mine lands (AML) and spoil piles are present throughout the Peters Creek 

watershed. Figure 4.4 locates many of them and provides the priority assigned to the AML. Priority 

1 and 2 sites present a danger to human health and safety and include areas of dangerous 

highwalls, open mine portals, subsidence, hazardous gas releases and underground and surface 

fires.  An effort should be made to inventory all of the dangerous sites and get them listed. 
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Table 4.2 Peters Creek Watershed Metals TMDL Site Summary 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	   *	  Takes	  into	  account	  load	  reductions	  from	  upstream	  sources	  
	   **	  BR1	  data	  available	  for	  2	  sampling	  days.	  Indicates	  BR1	  not	  meeting	  PA	  Water	  Quality	  Standards	  for	  Aluminum.	  
 
 

Site	   Longitude	  
(° 	  West)	  

Latitude	  
(° 	  North)	  

Average	  
Flow	  

(gallons/day)	  
Parameter	  

Existing	  
Load	  

(lbs/day)	  

Required	  	  
Reduction	  
(lbs/day)	  

%	  	  
Reduction	  
(lbs/day)	  

PC5	   80.008169	   40.251475	   3,100,000	   Aluminum	   31.13	   19.92	   64%	  
Iron	   	   	   	  

Manganese	   	   	   	  
Acidity	   	   	   	  

PCTR1	   80.003794	   40.249446	   50,000	   Aluminum	   0.26	   0.19	   73%	  
Iron	   0.21	   0.06	   29%	  

Manganese	   	   	   	  
Acidity	   	   	   	  

PCTR2	   79.996391	   40.254587	   610,000	   Aluminum	   3.87	   3.10	   80%	  
Iron	   	   	   	  

Manganese	   0.95	   0.11	   12%	  
Acidity	   	   	   	  

PCTR3	   79.984444	   40.265451	   210,000	   Aluminum	   19.56	   19.17	   98%	  
Iron	   3.17	   2.69	   85%	  

Manganese	   4.53	   3.35	   74%	  
Acidity	   273.46	   156.52	   99%	  

PC4	   79.982223	   40.265551	   4,900,000	   Aluminum	   60.29	   10.68*	   60%	  
Iron	   17.91	   0.0*	   0%*	  

Manganese	   13.43	   0.0*	   0%*	  
Acidity	   	   	   	  

PF1	   79.969870	   40.272398	   10,820,000	   Aluminum	   36.28	   9.94	   27%	  
Iron	   	   	   	  

Manganese	   	   	   	  
Acidity	   	   	   	  

PC3	   79.965140	   40.272553	   11,740,000	   Aluminum	   69.39	   12.76*	   52%*	  
Iron	   40.87	   8.47*	   22%*	  

Manganese	   	   	   	  
Acidity	   	   	   	  

PCTR4	   79.964547	   40.272394	   140,000	   Aluminum	   0.43	   0.19	   44%	  
Iron	   	   	   	  

Manganese	   	   	   	  
Acidity	   	   	   	  

LR1	   79.957031	   40.278043	   5,140,000	   Aluminum	   25.21	   19.41	   77%	  
Iron	   	   	   	  

Manganese	   	   	   	  
Acidity	   	   	   	  

BR1	   79.936258	   40.285364	   1,250,000**	   Aluminum	   3.295	   1.806**	   55%**	  
Iron	   	   	   	  

Manganese	   	   	   	  
Acidity	   	   	   	  

PC2	   79.927792	   40.285319	   17,520,000	   Aluminum	   135.92	   43.78*	   75%*	  
Iron	   72.14	   51.36*	   61%*	  

Manganese	   	   	   	  
Acidity	   	   	   	  

LW1	   79.917389	   40.293490	   3,610,000	   Aluminum	   13.63	   8.59	   63%	  
Iron	   	   	   	  

Manganese	   	   	   	  
Acidity	   	   	   	  

PCTR5	   79.912754	   40.290821	   230,000	   Aluminum	   0.67	   0.21	   31%	  
Iron	   	   	   	  

Manganese	   	   	   	  
Acidity	   	   	   	  
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Figure 4.1 Aluminum Load Tracking in the Peters Creek Watershed 
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Figure 4.2 Iron Load Tracking in the Peters Creek Watershed 
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Figure 4.3 Manganese Load Tracking in the Peters Creek Watershed 
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           Table 4.3 Metals Analysis for Peters Creek Watershed Sites 
Site	  ID	   Longitude	   Latitude	   Date	   Acidity	  

(mg/L)	  
Alkalinity	  
(mg/L)	  

Al	  
(mg/L)	  

Fe	  
(mg/L)	  

Mn	  
(mg/L)	  

SO4	  

(mg/L)	  
TSS	  

(mg/L)	  
pH	   Cond	  

(µ -‐S/cm)	  
Temp	  
(° 	  C)	  

PCL38	   79.91008	   40.29347	   06/29/07	   -‐282.4	   260.4	   <0.50	   <0.30	   <.05	   180.1	   32.0	   11.5	   	   9.0	  
LWM	   79.91569	   40.29233	   12/23/08	   <1	   81	   <0.50	   0.27	   0.23	   	   5	   7.70	   1766	   1.3	  
LW17	   79.92816	   40.30035	   12/18/08	   6	   27	   3.84	   3.88	   3.66	   	   34	   6.96	   1535	   8.5	  
LW18	   79.92865	   40.30040	   12/18/08	   21	   <20	   2.86	   0.09	   0.86	   	   11	   5.59	   1509	   8.9	  
LW29	   79.93837	   40.31037	   06/29/07	   22.4	   8.2	   1.27	   <0.30	   2.33	   432.3	   14.0	   5.0	   	   5.0	  
LW29	   79.93837	   40.31037	   12/23/08	   <1	   43	   <0.50	   0.19	   1.70	   	   <5	   7.05	   1176	   	  
LW32	   79.93882	   40.31429	   12/23/08	   70	   <20	   9.24	   7.92	   1.98	   	   49	   4.83	   1615	   2.6	  
LW33	   79.93981	   40.31644	   12/23/08	   <1	   118	   4.53	   0.33	   0.65	   	   17	   7.28	   1735	   1.4	  
PCM14	   79.92478	   40.28578	   12/18/08	   <1	   136	   1.29	   1.96	   0.28	   	   78	   7.74	   2049	   4.5	  
BRM	   79.93560	   40.28466	   12/18/08	   <1	   65	   0.54	   0.05	   0.26	   	   <5	   7.43	   1178	   5.0	  
BR22	   79.94166	  	   40.29079	   12/18/08	   <1	   197	   <0.50	   2.66	   0.50	   	   10	   6.61	   1745	   10.2	  
BR35	   79.94821	   40.29557	   12/18/08	   19	   <20	   1.17	   0.14	   0.52	   	   <5	   7.03	   1177	   5.6	  
BR46	   79.954986	   40.302306	   12/18/08	   97	   <20	   8.73	   0.43	   1.08	   	   5	   4.02	   1745	   10.5	  
BR49	   79.95578	   40.30389	   06/29/07	   39.6	   8.8	   6.02	   .927	   2.64	   551.2	   20.0	   4.7	   	   4.7	  
BR52	   79.95608	   40.30506	   06/29/07	   99.4	   0.0	   8.21	   .957	   2.10	   671.6	   8.0	   3.5	   	   4.5	  
BR52	   79.95608	   40.30506	   12/18/08	   74	   <20	   5.12	   0.21	   2.14	   	   <5	   4.64	   1400	   9.1	  
SRM	   79.94999	   40.28385	   12/23/08	   <1	   88	   <0.50	   0.13	   0.03	   	   <5	   7.76	   1196	   1.5	  
SR11	   79.95642	   40.29133	   12/23/08	   <1	   95	   <0.50	   0.71	   0.12	   	   <5	   6.34	   1416	   9.2	  
LRM	   79.95663	   40.27791	   11/07/12	   <1	   152.52	   <0.1*	   <0.1*	   <0.1*	   177	   6	   8.24	   1297	   9.27	  
LRM	   79.95663	   40.27791	   12/23/08	   <1	   157	   <0.50	   0.24	   0.13	   	   6	   8.08	   1326	   3.5	  
LR18	   79.97005	   40.29241	   12/30/08	   26	   22	   7.19	   0.65	   1.61	   	   27	   6.57	   1373	   9.1	  
LR49	   79.97827	   40.31650	   12/23/08	   <1	   273	   1.21	   0.23	   0.14	   	   <5	   8.13	   1668	   	  
PFM	   79.96983	   40.27177	   12/23/08	   <1	   131	   <0.50	   0.14	   0.19	   	   5	   7.89	   1258	   1.9	  
PF22	   79.97946	   40.27707	   12/23/08	   43	   <20	   3.12	   1.79	   2.78	   	   12	   5.23	   1240	   3.2	  
PF36	   79.99008	   40.28136	   06/29/07	   75.8	   6.8	   9.58	   3.90	   3.07	   581.6	   22.0	   4.3	   	   4.5	  
PF49	   79.99787	   40.28704	   12/30/08	   32	   <20	   9.86	   0.15	   3.09	   	   39	   6.51	   1092	   5.8	  
PF62	   80.01417	   40.28591	   12/30/08	   86	   <20	   17.01	   0.28	   2.11	   	   36	   4.74	   1406	   8.5	  
PF62	   80.01417	   40.28591	   11/07/12	   139.05	   1.47	   8.02*	   <0.1*	   1.03*	   541	   10	   4.69	   1886	   14.12	  
PF65	   80.01454	   40.28587	   12/30/08	   <1	   92	   2.75	   0.29	   0.87	   	   12	   7.54	   935	   8.6	  
CR24	   79.99536	   40.30072	   12/30/08	   109	   <20	   13.55	   1.57	   2.77	   	   <5	   3.76	   1631	   7.8	  
CR61	   80.02133	   40.32967	   05/24/12	   <1	   221.3	   <0.1*	   <0.1*	   .29*	   139	   <2.37	   7.80	   3900	   15.6	  
CR61	   80.02133	   40.32967	   11/07/12	   <1	   8.09	   <0.1*	   <0.1*	   0.1*	   146.4	   4	   8.09	   3000	   11.09	  
TFTM	   79.99636	   40.25443	   05/24/12	   <1	   89.2	   <0.1*	   <0.1*	   <0.1*	   328	   <2.37	   7.57	   1045	   18.7	  
TFTM	   79.99636	   40.25443	   11/07/12	   <1	   103.17	   <0.1*	   <0.1*	   0.25*	   97.3	   8	   7.88	   837	   7.7	  
TFT13	   80.00283	   40.26259	   12/30/08	   52	   <20	   2.33	   0.74	   1.61	   	   <5	   4.98	   928	   10.5	  
PCU090	   80.01057	   40.25175	   12/30/08	   148	   <20	   14.51	   2.38	   2.33	   	   <5	   3.41	   1621	   11.4	  

*	  Measurements	  are	  of	  Dissolved	  Metals.	  All	  others	  are	  of	  Total	  Recoverable	  Metals 
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Figure 4.4 AMD, AML, Gas Wells and Coal Mines 
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5.0 RIPARIAN BUFFER STUDY 
 
5.1 INTRODUCTION 
 
 The importance and benefits of maintaining an adequate vegetated buffer within the 

riparian zone of all streams has been well documented. Studies in Pennsylvania have concluded 

that the loss of riparian forests in eastern North America is one of the major causes of aquatic 

ecosystem degradation. 

 Riparian forest buffers provide many important ecosystem and human benefits in terms of 

water quality, stream morphology and hydrology, habitat for fish and wildlife, aesthetics and 

outdoor recreation.  

 Riparian vegetation has well-known beneficial effects on stream bank stability, biological 

diversity, and water temperatures of streams. Riparian forests of mature trees are known to 

effectively reduce nonpoint pollution from agricultural fields. 

 Compared to other water quality improvement measures, restoration of forested buffers 

along streams can lead to longer-term improvements in the structure and function of human-

dominated landscapes. 

 The Peters Creek watershed is a human-dominated landscape that has historically and 

continues to be impacted by numerous anthropogenic influences, many of them detailed in this 

study.  However, water quality within Peters Creek has improved substantially over the past 

several decades, the stream has become a heavily utilized fishery and the aquatic community 

within the stream continues to improve. Understanding the reasons for this improving situation is 

essential in order to develop an effective management plan for the future. 

 It has been hypothesized that Peters Creek has benefited substantially from three 

important factors.  

• The implementation of the Clean Water Act has required responsible treatment and 
management of sewage and other pollution loads. Unregulated, these excess pollutants 
could easily overwhelm an urban/suburban stream like Peters Creek. 

 
• The pH within the main stem of Peters Creek remains between 6.0-9.0 in spite of the 

excess metals load from ubiquitous abandoned mine drainage. The streams within the 
Peters Creek watershed are well buffered and this is crucial for the maintenance of a 
diverse aquatic community. 

 
• A significant portion of the riparian zone along the main stem of Peters Creek and many of 

its tributaries remains forested. This helps to maintain adequate water temperatures, 
provides a food source and habitat for aquatic communities, provides pollution mitigation 
and maintains stream bank stability. 

 
 The current status of wooded riparian buffers along the streams of the Peters Creek 

watershed is an important contributor to water quality status within watershed streams. 
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Knowledge of this status would also prove useful toward development of a Peters Creek 

watershed riparian management plan for the future. 

5.2 METHODS 

 ARCMAP GIS software and the National Land Cover Database were utilized to study the 

recent status of riparian buffers along the streams of the Peters Creek watershed. ARCMAP 

software was used to model 100 foot buffers along both sides of all watershed streams. This 

buffer layer was then intersected with the 2006 National Land Cover Database to determine how 

much of the buffer was comprised of forested landcover. The percentage of the area of the 

stream buffer that was comprised of forested landcover was then determined on a sub-watershed 

basis. The results of this study are presented in Figure 5.1.   

Figure 5.1 Forested Riparian Buffers along Watershed Streams 
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5.3 RESULTS 

 This study helps to quantify and visualize the status of forested riparian buffers within the 

Peters Creek watershed at a glance. It also helps to identify tributaries within the watershed 

deserving of further investigation.  

 Snee Run was found to be exceptional in terms of its macroinvertebrate community which 

included a number of pollution intolerant stonefly and caddisfly species. This study reveals that 

nearly 100% of Snee Run’s riparian zone is forested. There are a number of other tributaries that 

are also mostly forested including 3 tributaries to Lewis Run and 2 tributaries to Peters Creek in 

the headwaters portion of the watershed.  Further investigation of these tributaries is warranted to 

determine their biological diversity and to prioritize their conservation potential.    

 The Piney Fork sub-watershed’s riparian zone consists of the least amount of forested 

buffer at 27.4% and Beam Run’s consists of the most at 84.0%. Conservation opportunities within 

this mostly forested valley should be investigated. Forested buffer along Piney Fork is distributed 

unevenly. The lower portions of the creek from its confluence with Catfish Run downstream to 

Peters Creek is mostly forested whereas the developed headwaters portion of the sub-watershed 

is not.  Lick Run is very similar. From Waterman Rd to Peters Creek the riparian zone is almost 

entirely forested whereas the rest of the sub-watershed riparian zone is sparcely forested.  

 Little of the riparian zone along the main stem of Lewis Run is forested which is to be 

expected as this is the State Route 51 corridor.  

 Surprisingly, only 35% of Catfish Run’s riparian zone is forested with little of that within 

South Park County Park except north of Corrigan Circle. The Allegheny County Parks 

Comprehensive Master Plan recommends that forested buffers be developed along all park 

streams. Allegheny County has installed a riparian buffer on the upper portion of Catfish Run 

upstream of the skating rink. It is clear from this study that other opportunities exist along Catfish 

Run within the park. Opportunities also exist along Sleepy Hollow Run, the other stream that flows 

through South Park. 

 There is very little forested buffer along the Trax Farm Tributary and along the Bebout Road 

tributary in the headwaters portion of Peters Creek. Water quality within these streams might be 

greatly improved by riparian restoration projects. 

 A large percentage of the riparian zone of the main stem of Peters Creek from Finleyville to 

the streams confluence with the Mon River is forested with a few exceptions. The riparian zone in 

the headwaters portion of Peters Creek is only about 50% forested but much of the floodplain 

remains undeveloped and vegetated.  
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5.4 CONCLUSIONS 

 This preliminary investigation of the percentage of forest within the riparian zone of 

streams in the Peters Creek watershed provides some useful information but has a number of 

limitations. It provides no information concerning the quality or sustainability of forests present 

within the riparian zone. Neither does it provide any information concerning that part of the 

riparian zone that is not forested. A fully vegetated non-forested wetland within the riparian zone 

would present quite different consequences for water quality than an impervious parking lot. 

However, the study does provide a starting point and also suggests areas for further investigation.  

 The condition of the riparian zone is an important contributor to water quality and it is 

especially important in a heavily populated suburban watershed with numerous anthropogenic 

influences. This study found that much of Peters Creek’s riparian zone remains forested and 

essentially intact along much of the streams course. Maintaining this forested buffer and restoring 

degraded riparian zone along the creek is important if Peters Creek is to remain a viable fishery. 

Since much of the riparian zone is privately owned this will require landowner cooperation as well 

as municipal ordinances protective of riparian zones. It will also require further riparian studies 

that lead to the development of a watershed-wide riparian management strategy. 
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6.0 LAND CONSERVATION 
 

Unless we practice conservation, those who come after us will have to pay the price of misery, 
degradation, and failure for the progress and prosperity of our day. - Gifford Pinchot 

 
6.1 INTRODUCTION  
 
 The Peters Creek valley is a suburban watershed that has historically been and continues 

to be impacted by numerous anthropogenic influences. Yet, many components of the watershed 

remain healthy. Nearly 60% of the valley remains either wooded or in vegetated open space and 

the aquatic community within Peters Creek and other watershed streams has been improving 

significantly over the past several decades. Both Peters Creek and Piney Fork support a thriving 

fishery and with 11 miles of the Montour Trail paralleling their shores these streams have become 

a regional recreational destination for hikers, bikers and walkers. 

 Allegheny County’s South Park County Park is over 1,200 acres of dedicated multi-use 

open space that is an important regional recreational and conservation resource that is located 

entirely within the Peters Creek watershed. There are also a number of municipal parks within the 

watershed that are maintaining open space and providing varied recreational opportunities.   

 Two areas within the watershed have been recognized for their unique biological diversity 

by the Natural Heritage Inventory. The location of these biodiversity areas and dedicated open 

space within the Peters Creek watershed is depicted in Figure 6.1. 

 The undeveloped forests and other naturally vegetated open space within the watershed 

are providing a number of valuable beneficial services and functions that often go unrecognized or 

under-appreciated. These areas of green infrastructure protect water quality within watershed 

streams. They intercept and filter large quantities of stormwater and mitigate the erosive and 

polluting effects of flooding. Forested stream banks maintain water temperatures in streams and 

provide habitat and a food source for aquatic life that helps to support a diverse community of 

wildlife. Natural wetlands have been shown to mitigate the negative impacts of abandoned mine 

drainage on streams.  Forested areas and other green infrastructure within the watershed 

provides a vast carbon storage capability, protects aquifer recharge zones, reduces costs of 

drinking water treatment and reduces vulnerability to invasive species.  

 In addition, these naturally vegetated areas provide key connections across the landscape 

for humans, animals and birds, harbors the unique biodiversity of the watershed, helps to 

maintain recreational opportunities and also provides for the watershed’s scenic character.   

 To a large degree, the green infrastructure of the Peters Creek valley provides an improved 

quality of life and makes the area unique and livable. 
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Figure 6.1 Dedicated Open Space and Natural Areas in the Peters Creek Watershed 
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6.1 PETERS CREEK WATERSHED LAND CONSERVATION PLAN 

 Inadequately controlled stormwater is the single greatest cause of water quality 

impairment in urban waterways. The costs associated with this excess stormwater are many, 

including damage to homes and businesses from flooding, increased infrastructure maintenance 

costs associated with road and bridge repairs, degradation of stream channels and water quality 

leading to declining fish populations and increased drinking water treatment costs.   

 A cost effective means of avoiding these burdensome additional expenses is 

implementation of a watershed-wide plan that is protective of lands that are contributing 

significantly to stormwater control. There are many ways of achieving this goal and they all 

require that these lands be effectively identified and prioritized. 

 A land conservation plan, or Greenprint, was developed for the Peters Creek watershed 

through a collaborative effort of the Peters Creek Watershed Association, The Allegheny Land 

Trust and Chatham University’s Department of Landscape Architecture. The purpose of this plan is 

to identify and prioritize those undeveloped lands within the Peters Creek watershed that are 

contributing most significantly to stormwater control, biodiversity and the watershed’s scenic 

character.  

 Geographic Information System (GIS) technology and numerous data sources were utilized 

to develop this plan.  The development process is described below. The full plan as well as a 

brochure developed for community outreach can be found in the Appendix. 

 

6.2 LAND CONSERVATION PLAN DEVELOPMENT PROCESS 

 

Step 1 – Identify physical attributes within the watershed that contribute significantly to           
       biodiversity, scenic character and/or water management. 
 

• Wetlands 
• Floodplains 
• Hydric Soils 
• Wooded Riparian Areas 
• Wooded Riparian Steep Slopes 
• Wooded Steep Slopes 
• Woodlands 
• Interior Forest 
• Farmland 
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Step 2 - Assign scores to each attribute indicating whether the attribute contributes to               
      biodiversity, scenic character and/or water management. 
 

Table 6.1 Green Infrastructure Scoring 
Green	  Infrastructure	  Type	   Water	   Scenic	   Habitat	   Total	  
Wetlands	  (NWI	  delineated)	   1	   	   1	   2	  
Wetlands	  (PCWA	  delineated)	   1	   	   1	   2	  
Floodplains	   1	   	   1	   2	  
Hydric	  Soils	   1	   	   	   1	  
Wooded	  Riparian	  Areas	   1	   1	   1	   3	  
Wooded	  Riparian	  Steep	  Slopes	   1	   1	   1	   3	  
Wooded	  Steep	  Slopes	   1	   1	   1	   3	  
Woodlands	   1	   1	   1	   3	  
Interior	  Forest	   1	   1	   1	   3	  
Farmland	   1	   1	   	   2	  

 
Step 3 -  Map each attribute on the same equally spaced grid for the entire Peters Creek   
      watershed. Each cell on this grid either exhibits the attribute or it does not. Verify by   
      field observation that the mapping is accurate. 
 

 
 

Figure 6.2 Green Infrastructure Location Map 
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Step 4 - For each grid cell sum the scores for each attribute exhibited by that grid cell. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.3 Cumulative Green Infrastructure Scores 
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Step 5 – Create three groups from the resultant grid cell summed values. These are the areas  
        comprising the Peters Creek Watershed Greenprint that should be given special   
        consideration for long-term conservation. 
 

 Moderate Value (4-7) 
 High Value  (8-10) 
 Exceptional Value  (11-19) 

 
 
 

 
 
 
 
 
 
 
 

Figure 6.4 Peters Creek Watershed Land Conservation Prioritization 
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Step 6 – Prioritize target areas within the watershed for conservation at the sub-watershed level. 
        Calculate an Average Green Infrastructure Score for each sub-watershed by summing   
        all grid cell values within the sub-watershed and dividing this by the total number of   
        cells within the sub-watershed. Rank sub-watersheds according to this Average Green  
        Infrastructure Score with the sub-watershed with the highest average receiving the   
        highest priority. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.3 RESULTS 
 
 This land conservation study identified and prioritized undeveloped lands within the 

Peters Creek watershed that are comprised of highly functional green infrastructure and 

contributing most significantly to water management, biodiversity and scenic character. The 

prioritization scheme is weighted toward forested land, especially steeply sloped forested land 

that is in the riparian zone of streams.  These lands provide much of the scenic character of the 

watershed, are most likely harboring a majority of its unique biodiversity and would be the most 

Figure 6.5 Peters Creek Land Conservation Sub-Watershed Priorities 
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prone to severe erosion if deforested. The multitude of benefits provided by forested riparian 

zones was discussed in the Riparian Buffer Study section of this report. 

 The results of this study suggest that the Beam Run, Lewis Run and Upper Peters Creek 

sub-watersheds contain the highest percentage of highly functional green infrastructure and 

therefore should be a priority for conservation efforts within the Peters Creek watershed. This 

does not mean that other conservation opportunities should not be pursued but rather provides a 

guideline for strategic conservation planning.  

 The methodology can be modified as more information is obtained about specific 

conservation needs within the Peters Creek watershed. 

 The focus of priority targeting can be made at a finer scale. Prioritization on the level of 

individual tributary valleys or on individual parcels could prove useful for conservation planning 

efforts. Providing a list of priority parcels to municipalities could be useful to their planning efforts. 

 The conservation plan development process included taking an inventory of pertinent 

existing planning efforts within the 13 municipalities comprising the Peters Creek watershed. This 

inventory included Comprehensive Plans, Greenway Plans, Subdivision and Land Development 

Ordinances, Floodplain Ordinances, Grading Ordinances and Environmental Advisory Councils. 

 The conservation plan also provides recommendations for effective and successful 

implementation of the Peters Creek Watershed Greenprint: 

• Create a multi-municipal Peters Creek Watershed Environmental Advisory Council to 
develop and help implement a long-term plan to conserve highly functional green 
infrastructure throughout the Peters Creek watershed.  

 

• Identify a high priority demonstation parcel for conservation that has a high probability of 
success and utilize as a model for future conservation efforts. 

 

• Develop an inventory of highly functional green infrastructure throughout the watershed at 
the parcel level.   

 

• Encourage watershed municipalities to strengthen their ordinances to proactively protect 
highly functional green infrastructure.  

 

• Encourage watershed municipalities and landowners to utilize all state programs and 
options provided by the PA Municipal Planning Code to conserve highly functional green 
infrastructure. 

 
• Encourage Allegheny County and Washington County to implement a state mandated 

Stormwater Management Plan for the Peters Creek watershed. 
 

• Partner with a land trust organization to maximize conservation of highly functional green 
infrastructure identified by the Peters Creek Watershed Greenprint. 
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• Manage and restore highly functional green infrastructure within the riparian zones of all 

watershed streams.  
 
 Progress has been made in an effort to implement this plan. The Peters Creek Watershed 

Association developed a list of priority parcels as part of its land conservation effort. The 

conservation plan has also been utilized to evaluate parcels that are proposed for donation. In 

December of 2012 a parcel in the Upper Peters Creek sub-watershed consisting of 14 acres of 

forested steep slope and floodplain within the riparian zone of Peters Creek with 1200 feet of the 

creek flowing through it was accepted for donation. This parcel will be managed as a 

demonstration parcel for conservation and will also be utilized for educational outreach. 
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7.0 WATER CHEMISTRY ASSESSMENTS 
 
7.1 HISTORICAL CHEMICAL ASSESSMENTS 
 
 The PA Fish & Boat Commission collected chemical data during studies of Peters Creek 

and its tributaries during 1967, 1974, 1978 and 1997. Unless otherwise noted, all chemical 

sampling sites refer to locations on the map in Figure 7.1.1 shown below. 

 
Figure 7.1.1 Peters Creek Watershed Chemical Sampling Sites 
 

 
 A PA Fish & Boat Commission chemical sampling comparison for fish surveys conducted in 

1978 and 1993 at Peters Creek main stem sites is displayed in Table 7.1.1. The PFBC noted that 

conditions in Peters Creek improved significantly from 1978 to 1993 with pHs  becoming more 
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neutral and conductivities decreasing at all four sites. They attributed Peters Creek’s pollution 

problems to abandoned mine drainage and sewage.  

Table 7.1.1 Comparison of 1978 and 1993 PFBC Peters Creek Fish Surveys 
Chemical 

Parameter 
PC-6 PC-4 PC-3 PC-2 

5/78 6/97 5/78 6/97 5/78 6/97 5/78 6/97 
Air Temp (deg F) 69.8 NA 68.0 NA 57.2 NA 64.4 NA 
Water Temp (deg  F) 61.7 54.5 56.8 62.6 50.0 69.8 49.1 68.9 
pH 8.8 7.6 8.6 7.9 8.7 8.1 7.3 7.9 
Spec Cond (µ−siemen/cm) 1900 790 1250 1054 1500 1278 1425 1365 
Alkalinity (mg/l) 89 128 70 116 72 107 74 97 
Hardness (mg/l) 644 384 516 370 528 420 564 464 
DO (mg/l) 13.2 NA 12.0 NA 13.6 NA 9.2 NA 
TDS (mg/l) NA 528 NA 700 NA 861 NA 920 
NA – Not Analysed 
 
 The newly formed Peters Creek Watershed Association (PCWA) conducted a detailed 

monthly metals study over the course of 9 months during 1999 at 15 sites along the main stem 

of Peters Creek and Piney Fork and near the mouth of named tributaries. The following chemical 

parameters were measured at each site for a given sampling period: Air Temp, Water Temp, pH, 

Specific Conductance, TSS, Alkalinity as CaCO3, Total Iron, Calcium, Magnesium, Aluminum, 

Sodium, Manganese, Sulfate, Potassium and Arsenic. Dissolved Oxygen was measured for 2 of 

the sampling periods.   

 Table 7.1.2 provides the average value of all samples from a site for a given parameter. 

 

Table 7.1.2 Site Averages for 1999 PCWA Metals Study 

Sampling Site 
Average 

pH Cond DO Al Fe Mn CaCO3 SO4 
Peters Creek below State Street Bridge  7.77 947 NA 0.91 1.97 0.31 89.9 231 
Peters Creek below Lewis Run 8.00 890 11.3 0.52 0.43 0.17 80.6 341 
Lewis Run before Peters Creek 7.97 977 12.0 0.79 0.78 0.25 63.9 445 
Peters Creek above Lewis Run 7.93 800 11.4 0.68 0.79 0.15 95.5 271 
Beam Run before Peters Creek 7.73 828 11.0 0.91 0.35 0.30 57.1 425 
Peters Creek above Beam Run 8.11 877 11.6 0.71 0.63 0.07 95.8 206 
Snee Run before Peters Creek 7.90 832 10.1 0.38 0.74 0.27 100.2 345 
Peters Creek above Snee Run 8.12 850 11.9 0.56 0.51 0.09 100.4 221 
Lick Run before Peters Creek 8.19 954 10.9 0.50 0.40 0.10 110.0 195 
Peters Creek above Lick Run 8.02 880 12.0 0.90 0.61 0.13 102.4 234 
Piney Fork before Peters Creek 8.00 895 11.6 0.74 0.43 0.13 97.6 225 
Peters Creek above Piney Fork  8.09 763 12.0 1.82 1.52 0.25 93.3 315 
Catfish Run before Piney Fork  8.17 967 12.2 0.47 0.27 0.07 145.2 161 
Piney Fork Run above Catfish Run 8.17 933 11.7 0.42 0.38 0.10 134.9 215 
Sleepy Hollow Run before Piney Fork  8.21 810 11.0 0.79 0.55 0.03 149.7 157 
Piney Fork above Sleepy Hollow Run 8.07 970 11.2 0.91 0.41 0.27 104.0 244 
All parameters measured in units of mg/l except for Cond which in units of µ-siemen/cm and pH. 
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 The results of the study indicate that sulfate levels are elevated throughout the Peters 

Creek watershed, that pH levels within the main stem of Peters Creek are consistently within a 

suitable range and that dissolved oxygen levels appear to be adequate at all sites though a 

continuous overnight evaluation would be necessary to assess the temporal effects of algae 

loading.  

 The study results also suggest that metals loading occurs intermittently and is most likely 

associated with significant precipitation events. Further metals studies should include flow 

measurement so that metal loads can be determined.  

 
7.2 CHEMICAL ASSESSMENTS DURING BIOLOGICAL ASSESSMENTS 
 
 The Western Pennsylvania Conservancy conducted water chemistry assessments during 

the biological assessment of the Peters Creek watershed in the spring of 2009. Separate 

assessments were completed for the macroinvertebrate and fish survey studies. Samples for 

some parameters were replicated.  Twelve sites throughout the watershed were sampled for the 

fish survey. The fish survey sites plus an additional six sites were sampled for the 

macroinvertebrate study.  Site locations are provided in Figure 7.1.1. The results of the chemical 

assessments are displayed in Table 7.2.1 and Table 7.2.2 below. 

 pH was found to be alkaline at all sites and ranged from 7.60 at Beam Run to 8.90 at site 

PC-4 on Peters Creek.  Stream pH levels that are too high (> 9.0) have a negative impact on the 

aquatic life within a stream.  pH levels at some sites are of concern. 

 Dissolved oxygen levels ranged from 8.61 mg/L at Beam Run to 15.20 mg/L at PC-3 

within the main stem of Peters Creek ~ 200 m below Beam Run.  Dissolved oxygen levels were 

within the acceptable range at all sites, however, overnight studies are required to adequately 

gauge the impact of excess algae on dissolved oxygen levels within watershed streams. 

Table 7.2.1 Peters Creek Watershed Fish Survey 2009 Water Chemistry  

Site Date Latitude Longitude pH 
DO 

mg/L 
Cond 

 
TDS 
ppm 

Water 
 Temp (°F)  

PC-1 4.23.09 40.30053 -79.88765 8.25 NA 1470 1060 45.9 
PC-2 4.23.09 40.29794 -79.89933 8.43 NA 1450 1103 48.2 
PC-3 4.23.09 40.28562 -79.93406 8.90 NA 1324 940 56.8 
PC-4 4.23.09 40.27501 -79.96302 8.91 NA 1203 851 52.2 
PC-6 4.23.09 40.25530 -79.98584 8.50 NA 1025 725 49.1 
PC-7 4.24.09 40.24368 -80.03315 8.57 NA 751 533 50.5 
LR-3 5.08.09 40.29473 -79.91856 8.11 10.33 1630 1080 58.3 
BR-1 5.08.09 40.28559 -79.93666 7.83 9.72 920 610 59.9 
LR-1 5.08.09 40.27851 -79.95807 8.30 9.93 1330 900 61.3 
PF-1 4.24.09 40.27390 -79.97081 8.74 NA 1338 954 55.2 
CR-1 5.08.09 40.30905 -80.00087 8.49 11.67 1330 880 60.6 
SH-1 5.08.09 40.28759 -80.00188 8.33 9.92 910 600 62.6 
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   Table 7.2.2 Peters Creek Watershed Macroinvertebrate Survey 2009 Water Chemistry 

 
 
 
 
 
 
 

Site Date Latitude Longitude pH 
DO 

mg/L 
Cond 

µs 
TDS 
ppm 

Turb 
FAU 

NO3 
mg/L 

PO4 
mg/L 

Water 
 Temp (°F) 

PC-1 4.28.09 40.30100 -79.88812 7.90 9.74 1330 880 4 4.60 0.19 63.6 

PC-2 4.28.09 40.29786 -79.89993 8.40 12.05 1330 880 5 14.30 0.99 64.5 

PC-3 4.28.09 40.28590 -79.93446 8.90 15.20 1180 780 0 9.30 1.45 66.9 

PC-4 4.29.09 40.27490 -79.96323 8.80 8.87 1170 790 0 1.60 1.68 60.6 

PC-5 4.30.09 40.27089 -79.97020 8.05 10.41 980 660 0 0 0.12 58.0 

PC-6 4.30.09 40.25461 -79.98636 8.26 11.68 970 650 0 0 0.26 59.4 

PC-7 4.30.09 40.24377 -80.03337 8.03 11.23 730 490 0 0 0.27 60.9 

LR-3 4.28.09 40.29481 -79.91859 8.30 10.33 1760 1170 0 0 0.20 65.5 

BR-1 4.28.09 40.28627 -79.93731 7.60 8.61 1100 730 7 0 0.15 69.6 

SR-1 4.28.09 40.28603 -79.95236 8.20 8.81 1300 870 9 3.10 0.28 67.7 

LR-1 4.30.09 40.29975 -79.96436 7.98 10.36 1350 910 3 7.60 0.34 58.1 

LR-2 4.30.09 40.30833 -79.97672 8.29 10.80 1350 900 7 0 0.26 62.0 

PF-1 4.29.09 40.27340 -79.97048 8.20 11.40 1300 880 5 7.40 1.35 60.3 

PF-2 4.29.09 40.28656 -80.00073 8.52 11.14 1320 890 11 0.30 0.54 59.4 

CR-1 4.29.09 40.30994 -80.00159 8.80 13.64 1470 990 0 5.50 0.84 58.6 

CR-2 4.29.09 40.29575 -79.99304 8.38 11.55 1490 1010 0 8.90 0.32 60.3 

SH-1 4.29.09 40.28838 -79.00011 8.50 10.36 1110 740 2 1.85 0.38 59.2 

TF-1 4.30.09 40.25673 -79.99892 8.29 10.80 1350 900 7 0 0.26 62.0 
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 Specific conductance levels ranged from 730 µ-siemens/cm at site PC-7 in the headwaters 

section of Peters Creek in Washington County to 1760 µ-siemens/cm at the Lewis Run site. 

Conductivity levels are typically high throughout the watershed. Consistent levels below 1000 are 

only found on Peters Creek’s main stem west of Finleyville. This area is less impacted by historic 

mining activity than the rest of the watershed. 

 Stream nutrient levels of phosphate and nitrate were assessed at all macroinvertebrate 

sites.  

 Phosphate levels ranged from 0.12 mg/L at site PC-5 (Peters Creek just above the Piney 

Fork confluence) to 1.68 mg/L at site PC-4 just below the Piney Fork confluence. Phosphate levels 

in Peters Creek below the confluence are clearly influenced strongly by Piney Fork’s input. 

 Phosphate levels at all sites were above what would be considered normal reference levels 

for our region but levels approaching and exceeding 1.0 mg/L are of concern. Three Peters Creek 

main stem sites (PC-2, PC-3 and PC-4) fall into this category as do the Piney Fork site (PF-1) and 

site CR-1 on Catfish Run. All of these sites are below the influence of wastewater treatment plants 

except for the Catfish Run site.  

 Wastewater treatment plants appear to be a contributing factor to increased phosphate 

levels within watershed streams. The source of high phosphate levels within Catfish Run are 

unknown. Further investigation to identify the sources of excess phosphate is warranted given the 

high degree to which portions of the watershed are impacted by excess algae.  Availability of 

phosphate may be the factor limiting plant growth within watershed streams. Further 

investigation is necessary to adequately identify and understand these factors.  

Figure 7.2.1 Phosphate Concentrations 

* - Indicates site is downstream of wastewater treatment plant outfall(s). 
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 Nitrate levels ranged from 14.3 mg/L at site PC-2 on Peters Creek to none detected at 

seven sites (PC-5,PC-6,PC-7,LR-3,BR-1,LR-2,TF-1). All sites with little or no detected nitrates 

occurred upstream of wastewater treatment plant influence. Total Nitrogen levels of 10 mg/L are 

of concern. Nitrate is just one component of Total Nitrogen so any nitrate level approaching 10 

mg/L is of concern.  Seven sites fall into this category (PC-1, PC-2,PC-3,LR-1,PF-1,CR-1,CR-2). 

Natural reference levels of nitrates within streams in our region do not exceed .5 mg/L, therefore 

sites SR-1 and SH-1 also appear to be influenced by anthropogenic sources. 

 

Figure 7.2.2 Nitrate Concentrations  

	  
* - Indicates site is downstream of wastewater treatment plant outfall(s). 
 
 Sources of nitrates related to human activity include wastewater treatment plants, failing 

sewage infrastructure or septic systems and runoff from livestock operations including horse 

stables. Further investigation is required to identify actual sources of elevated nitrate levels within 

watershed streams. Wastewater treatment plants appear to be a contributing factor.  

 Excess algae levels are especially problematic within the lower reach of Peters Creek 

downstream of the Piney Fork confluence, in the lower reach of Lick Run and in Catfish Run. 

Excess algae can lead to depleted oxygen levels that stress or kill aquatic life. 

 
7.3 PETERS CREEK WATERSHED BI-WEEKLY WATER SAMPLING 
 
 The Peters Creek Watershed Association has implemented a bi-weekly monitoring 

program to establish year round baseline data for 26 sites throughout the Peters Creek watershed. 
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Figure 7.3.1 Bi-Weekly Water Sampling Sites 
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 Volunteer water monitors are trained by ALLARM, Trout Unlimited and the C-SAW programs. 

Water Temperature, pH and Specific Conductance are measured at each site and general stream 

and weather conditions are recorded. The 3 Rivers Quest Program has provided equipment and 

funding for the project via the Colcom Foundation and has provided for more extensive monitoring 

at certain sites. Sampling site locations are provided in Figure 7.3.1. Sampling results for all 

locations can be found in the Appendix. 

 Graphical results for selected sites are provided below. 

 

Figure 7.3.2 

	  
 
Figure 7.3.3 
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Figure 7.3.4 

	  
 
 Conductivities at this Peters Creek main stem site ~ 0.4 miles downstream of Route 51 are 

generally high and quite variable. They range from 900 to 1700 µ-siemens/cm as seen in Figure 

7.3.2. pH is always alkaline and remains within the 7.25 to 8.0 range except on a few occasions. 

Stream temperatures rarely exceed 70 degrees Fahrenheit which is important for a Trout Stocked 

Fishery. 

 

Figure 7.3.5 
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Figure 7.3.6 

	  
 
 
Figure 7.3.7 

	  
 
 The Catfish Run monitoring site is just downstream of State Route 88 along Corrigan Drive 

near the northern boundary of South Park County Park. The headwaters of Catfish Run are 

culverted under a commercial district along Route 88 and accept stormwater and runoff from this 

area. The monitoring site is just downstream of where Catfish Run is first daylighted. 

 Conductivities range from 2000 to over 5000 µ-siemens/cm and are over 3000 µ-

siemens/cm for ~ 75% of the measurements as seen in Figure 7.3.5.  These conductivity readings 

are by far the highest found within the Peters Creek watershed. Further chemical analysis of this 
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site revealed that this high conductivity is not due to abandoned mine related metals (aluminum, 

iron, and manganese) but the site was never thoroughly characterized.  

 Consistent conductivity levels over 3000 µ-siemens/cm have a significant impact on fish 

and macroinvertebrate diversity within a stream. Further analysis of Catfish Run is necessary to 

understand and mitigate this high conductivity level. Catfish Run might serve as a productive 

warm water fishery if this situation is adequately resolved. 

 pH levels are quite variable but remain mainly alkaline and at times become too alkaline. 

Water temperatures range between 40 and 70 degrees Fahrenheit. 

 
Figure 7.3.8 

	  
 
Figure 7.3.9 
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Figure 7.3.10 

	  
  
 The Finleyville Tributary to Peters Creek is just west of Finleyville along the Allegheny Valley 

Railroad tracks. The discharge flows off of a hillside behind a residence along Frye Avenue, is 

culverted under the AVR tracks and enters a floodplain wetland along Peters Creek. The discharge 

is very consistent in terms of conductivity, pH and water temperature levels and is clearly a spring 

impacted by AMD. Conductivity typically ranges between 1700 to 1900 µ-siemens/cm. pH levels 

are from 3.1 to 3.9 and water temperature remains between 52 and 59 degrees Fahrenheit 

throughout the year. This discharge is most likely amenable to treatment given its location. The 

metals load contribution to Peters Creek of this discharge should be determined.  

Figure 7.3.11 
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Figure 7.3.12 

	  
 
Figure 7.3.13 

	  
 
 The Sebolt Rd abandoned mine discharge flows from a culvert under a large coal waste 

pile (Montour 10 mine) along Sebolt Rd. It is then culverted under Sebolt Rd and adds stormwater 

and possibly other discharges prior to emptying into Piney Fork just north of Brownsville Rd near 

the Sebolt Rd junction. 

 The discharge is quite variable in terms of conductivity and pH with conductivities ranging 

from about 700 µ-siemens/cm to 2500 µ-siemens/cm and the pH ranging from 4.0 to 8.0. Water 

temperatures of 40 to about 70 degrees Fahrenheit were measured.  Further analysis of metals 

revealed aluminum concentrations of 17 mg/L making this the most aluminum impacted 
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discharge within the Peters Creek watershed.  Manganese concentrations of 2.11 mg/L were 

measured and little iron was present (0.28 mg/L).  On occasion, an odor of volatile organic 

chemicals has been detected at the site during sampling that appears to be associated with the 

discharge. 

 A current refuse reprocessing operation on the Montour 10 coal waste pile is permitted to 

discharge to tributaries to Piney Fork and is not required to control for aluminum load. This may 

contribute to the large fluctuations of conductivity levels found at the site. 

7.4 CONTINUOUS MONITORING 
 
 Continuous monitoring devices have been installed in Peters Creek in order to obtain a 

better understanding of temporal changes in water quality within the stream. Monitors have been 

placed in the Washington County and the Allegheny County portion of the watershed with 

assistance from the respective Conservation Districts. 

  The monitors measure conductivity, water level and water temperature on a 15 minute 

interval. This temporal data provides information that is not available from periodic sampling. 

Daily fluctuations can be analyzed and event detection is possible. This data also provides 

information concerning the relationship between conductivity and rainfall events. The 

combination of stream level and conductivity data can be utilized to better understand metals 

discharge from mine voids. The stream level data also provides information concerning stream 

dynamics and can be utilized as a stream gauge if calibrated properly.  

A continuous datalogger has been in operation at a Peters Creek site in Gastonville since 

August of 2011. Raw conductivities, water levels and water temperatures are displayed in Figure 

7.3.14 for the month of June 2012. The daily cyclical nature of water temperature is very obvious 

in the graph as is the influence of water temperature on conductivity (Conductivity is plotted not 

specific conductance). The inverse relationship between conductivity and water level is clearly 

displayed on June 1,12 and 18. The water level in Peters Creek rose due to significant 

precipitation events and the conductivities were lowered significantly. The cyclical water 

temperature is also altered by these rain events. 

Daily means, minimums and maximums are plotted in Figure 7.3.15 for conductivites, 

water levels and water temperatures for the Gastonville Peters Creek site for June of 2012. These 

graphs are good for analyzing trends and daily variability.  Yearly mean, minimums and 

maximums for the Gastonville site are plotted in Figure 7.3.16. The yearly cycle of water 

temperature is obvious and conductivities are quite variable throughout the year ranging from 

about 300 µ-siemens/cm to over 1000 µ-siemens/cm.  

Continuous monitoring has great potential but further work is required.  
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Figure7.3.14  Continuous 15 minute data for conductivity, water level and water temperature 
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Figure 7.3.15 Daily means, minimums and maximums for conductivity, water level and water temperature 
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Figure 7.3.16 Daily means, mins and maxs for Gastonville datalogger from August 2011 to August 2012 
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8.0 Peters Creek Watershed Visual Assessments 
by sub-watershed 



8.1 Lower Peters Creek  
 

The Lower Peters Creek sub-watershed includes the main stem of Peters Creek from its 

confluence with the Monongahela River upstream to the State Route 51 bridge crossing of Peters 

Creek and all lands directly draining to this segment of the stream.  The area of this sub-

watershed is approximately 2.93 square miles and is comprised of parts of Jefferson Hills 

Borough and the City of Clairton.  

Heavy industry, including US Steel’s Clairton Cokes Work and Koppers, Inc, dominate the 

floodplain of Peters Creek from State Route 837 in Clairton to its confluence with the 

Monongahela River. The stream is culverted under this industrial complex.  Past and present 

activities of the Clairton Coke Works are a major land feature of the Lower Peters Creek sub- 

watershed. A 30 acre, 120 foot coal waste pile estimated to be approximately 100 million tons 

from coal cleaning operations of the Clairton Coke Works from the 1930s to the 1950s is a major 

feature of the lower valley. Downstream of this gob pile is a large fill operation along the northern 

floodplain of the creek.  

The Clairton Branch of the Wheeling & Lake Erie Railroad parallels the creeks northern 

bank and the Montour Trail recreational trail parallels the southern bank along what used to be 

the Pennsylvania Railroad Peters Creek Branch right of way from Route 51 to Route 837. The 

Clairton Municipal Authority, a large regional sewage treatment plant, is located on Peters Creek’s 

southern bank just west of Route 837 and currently discharges to Peters Creek.  

Streams of the Lower Peters Creek sub-watershed are impaired for recreational use by 

pathogens and for aquatic use by organic enrichment, low dissolved oxygen levels, siltation, 

metals and priority organics. Combined sewer overflows, abandoned mine drainage, urban runoff, 

storm sewers, habitat alterations and an industrial and municipal point source are principally 

responsible for these impairments. (2012 Pennsylvania Integrated Water Quality Monitoring and 

Assessment) 
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Land cover within the Peters Creek Lower sub-watershed is depicted in the pie chart below. 

The dominant land cover types are wooded (46.1%), residential (20.8%) and 

agricultural/pasture/open space (14.3%). (2006 National Land Cover Database)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 A visual assessment of the lower section of Peters Creek and its major tributaries was 

conducted to better understand the current physical status of the stream channel, water and 

riparian zone.  The stream segments were assessed and scored according to the USDA Visual 

Assessment Protocol.  The results of this assessment are found below. 

 

Lower Peters Creek Main Stem  
 

Waypoints:  PCL01 – PCL45 
Description: Confluence with the Monongahela River to the confluence with Lewis Run 
USDA Visual Assessment Protocol Score = 6.80   FAIR 
 
Scotia Run (State Route 51 Tributary) to Peters Creek  
 

Waypoints:  SCR01 – SCR17 
Description:  Entire length of the Scotia Run Tributary 
USDA Visual Assessment Protocol Score = 4.40   POOR 
 
State Route 885 Tributary to Peters Creek  
 
Waypoints:  PCLT01 – PCLT09 
Description: Entire length of the Rt885 Tributary 
USDA Visual Assessment Protocol Score = 8.70   GOOD 
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Lower Peters Creek Main Stem PCL01-PCL45  
 
 
 
Sewage and AMD Impacts 
 
 
 

 
 
PCL07- The Clairton Municipal Authority Sewage Treatment Plant is along Peters Creek’s northern shore just west of 
State Route 837 (State St) in Clairton.  The plant currently discharges into Peters Creek at this location. This regional 
sewage treatment facility serves the City of Clairton, Jefferson Hills, Finleyville, Union Twp, Nottingham Twp and parts 
of South Park Twp and Peters Twp. The Authority is currently under a consent decree from the PA Department of 
Environmental Protection to expand wet weather capacity from 18 million gallons per day to 40 million gallons per 
day, to separate all storm sewers from sanitary sewers and to repair all malfunctioning sewer lines. The sewage plant 
expansion will require a rerouting of the Montour Trail and will move the discharge from Peters Creek to the 
Monongahela River. All combined sewer overflows into Peters Creek will also be removed. The plant expansion will 
eliminate the need for an additional sewage treatment plant along Peters Creek in Union Twp. Expansion upgrades 
are to be completed by the end of 2015. 
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PCL10 - A Combined Sewer Overflow (CSO) and 
a milky discharge from a culverted pipe enter 
Peters Creek’s right ascending bank in close 
proximity.  A number of CSO’s discharge into 
Peters Creek from just upstream of Ravensburg 
Bridge to its confluence with the Mon River. The 
City of Clairton is the only community within 
this sewer-shed that does not have a separated 
sewer system. They are currently under a 
consent decree to remedy this situation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PCL20 - An intermittent Un-
Named Tributary (002032) 
locally called Dry Run drains 
the valley between St Clair Ave 
and Worthington Ave in 
Clairton and enters Peters 
Creek’s left ascending bank 
just downstream of the US 
Steel coal waste pile. The 
downstream bank is gabion 
rip-rapped to protect a CSO 
with a yellow warning sign. The 
upper reaches of Dry Run are 
polluted with raw sewage. This 
stream is little more than an 
open sewage conveyance 
channel. 
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PCL38 – An alkaline discharge with pH of 11.5 enters 
Peters Creek’s left ascending bank across from the Large 
Park & Ride Lot. The discharge is culverted under a deck 
hockey facility off of Worthington Avenue and under the 
Wheeling & Lake Erie Railroad tracks prior to entry into 
Peters Creek. 
 
 
 
 
 
 
 

 
	  
PCL21 – Metals leaching into Peters Creek at toe of US 
Steel 100 million ton coal waste pile. 

 
 

 
PCL28 – Ravensburg Wetland is fed by a number of metal-laden tributaries and seeps along the steep slopes to the 
south of the wetland. 
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Stream Bank Erosion & Siltation 
 
PCL14 - Large sediment build up in 
middle of channel alters flow pattern 
of Peters Creek downstream of 
Ravensburg Bridge crossing of the 
stream. The right ascending bank is 
experiencing increased erosion that 
is beginning to impact the Montour 
Trail. Knotweed covered banks 
downstream do little to stabilize the 
riparian zone. 
 
 
 
 
 
 
 
 
 
 
 

 
 
PCL23 – Pleasant Hills Middle School students help to plant and restore a riparian buffer along Jefferson Hill’s first 
Natural Stream Channel Design stream bank stabilization project. This project helps to protect a sanitary sewer line 
that crosses Peters Creek at this location. 
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PCL31 - Bank erosion on  the 
right ascending bank of Peters 
Creek is beginning to undercut 
the Montour Trail and impact 
the sewer interceptor under the 
trail. Jefferson Hills received a 
PA DEP Growing Greener grant 
to stabilize the banks and 
mitigate the problem utilizing 
Natural Stream Channel Design 
techniques. This project is 
scheduled to be completed in 
2014.  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCL39 – Peters Creek’s left ascending bank is being severely undercut just downstream of the pedestrian bridge 
crossing  from Leskers to the Large Park & Ride Lot. The Wheeling & Lake Erie Railroad tracks run immediately 
adjacent to the left ascending bank from State Route 51 to the Ravensburg Tunnel. 
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PCL33 – Severe erosion 
along Peters Creek’s 
right ascending bank 
downstream of the 
Large Park & Ride Lot is 
undercutting the 
Montour Trail and 
uprooting trees. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
      
 
 
 
 
 
 
 
 
 
 
PCL22 – A tight meander just downstream of the natural 
stream channel design bank stabilization project with 
scoured and eroding outer banks. The US Steel coal waste 
pile is adjacent to and eroding into the floodplain at this 
location.  Coal waste material is eroding into the channel of 
Peters Creek.  Meanders are an important component of 
stream morphology and help to lessen flow energy within 
the stream channel. The steep scoured outer banks are 
often stable enough to provided nesting habitat for animals 
such as the Belted Kingfisher. 
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Nutrient Enrichment 
 
           Nutrient enrichment is a problem along the lower reaches of Peters Creek as evidenced by 

algal blooms, especially in the late winter and early spring.  Sources of these excess nutrients are 

abandoned mine discharges, leachate from coal waste piles, combined sewer overflows and  

storm water runoff from residential neighborhoods from and along Rt51 and the Mon-Fayette 

Expressway. A portion of this excess nutrient load is transported from the upstream portions of 

Peters Creek and its tributaries. 

Wetlands 
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
PCL27 – The Ravensburg wetland is a 10-15 acre Palustrine emergent wetland just southwest of the Ravensburg 
Railroad Tunnel. The Wheeling & Lake Erie Clairton Branch defines the wetlands northern border and Peters Creek 
flows just north of the tracks. This wetland is dominated by Cattails (Typhus latifolia) and has a significant open water 
component. It provides breeding habitat for Wood Ducks and several amphibian species and is considered an 
Exceptional Value wetland since it provides habitat for at least one Pennsylvania endangered plant species. 
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PCL35 – This 7-acre emergent wetland is north of the Montour Trail and Peters Creek and just east of the Mon-Fayette 
Expressway terminus and Large Park & Ride Lot. The wetland is fed by the RT885 tributary and provides breeding 
habitat for the American Woodcock.  An invasive plant species, Purple Loosestrife, has recently started to establish 
itself within the wetland. 
 
Invasive Plants & Floodplain Condition 
 

There is currently little residential or commercial development within the floodplain of 

lower Peters Creek from State Route 51 to State Route 837 but the floodplain has definitely been 

defined and altered by human activity since the area was first settled in the mid-1700s.  

Water diverted from Peters Creek provided the power for gristmills in the lower valley 

during the 1800s. One mill was located on Peters Creek’s southern shore downstream of Dry 

Runs confluence and not far from a historical bridge crossing of Peters Creek (near Gulch Rd) east 

of the current Ravensburg Bridge.  

In the late 1800s railroad tracks were built along the northern shore of Peters Creek to 

service the numerous coal mines in the middle Peters Creek valley. This would eventually become 

the Pennsylvania Railroad Peters Creek Branch that was abandoned in 1962 and would become 

part of the Montour Trail in the early 2000s.  In 1902 the Ravensburg Tunnel was bored through a 

spit of land diverting Peters Creek from its eastward course northward and the West Side Belt 

Railroad was completed on Peters Creeks southern shore. This railway has changed hands 

numerous times and is currently part of the Wheeling & Lake Erie Railroad. 
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The United States Steel Corporation built a steel mill and coking operation on 1000 acres 

of land along the Monongahela Rivers western shore in the early 1900s that includes Peters 

Creek’s lower floodplain and confluence. That endeavor would become the largest coking 

operation in the world and would significantly alter much of the lower Peters Creek valley with 

massive slag dumps and a 30 acre coal waste pile estimated to be approximately 100 million 

tons in volume.  The coal waste pile was turned over to Jefferson Borough in the 1960s and 

remains a prominent feature of the lower Peters Creek valley to this day. 

 

PCL01 – Peters Creek enters the Monongahela River on its right ascending bank from a culvert under the US Steel 
Clairton Coke Works just upstream of the white building. 
	  	  
	  
	  

PCL02 – US Steel Clairton Coke Works and Kopper, Inc. Clairton Plant along the Monongahela River’s western shore 
and Peters Creeks lower floodplain.	  
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PCL17 – A massive fill operation in Peters Creek’s southern floodplain just east of the Ravensburg Bridge crossing of 
the stream. Japanese Knotweed and invasive vines infest the riparian zone along this stretch of Peters Creek. 
	  
	  
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
View of the lower Peters Creek valley from the top of the US Steel coal waste pile. The Montour Trail follows the 
northern bank of Peters Creek as it flows at the base of the coal waste pile. Both pass under the Ravensburg Bridge 
as they head east toward the Clairton Coke Works in the distance. The center of the Ravensburg Bridge is supported 
by remnants of a slag pile. Gray birch is a pioneer species of tree that is able to grow on the coal waste pile. 
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PCL29 – Japanese Knotweed is a problem along much of the lower reach of Peters Creek’s floodplain. A monoculture 
of knotweed covered approximately two acres of the right ascending bank floodplain between the Montour Trail and 
the creek. The Peters Creek Watershed Association is working to control knotweed along this section of stream. 
Lessons learned will be applied to other parts of the Peters Creek watershed. 
 
 
 
 
 
 
 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
PCL26 – Looking east toward the western portal of the Ravensburg Tunnel from along the Wheeling & Lake Erie 
Clairton Branch tracks. Peters Creek flows along the tracks to the left and the Ravensburg Wetland is in the valley to 
the right of the tracks	  

96



	  
PCL26 – View of lower Peters Creek below the “big bend” at the western portal of the Ravensburg Tunnel. Much of the 
riparian zone between the Ravensburg Bridge and the Large Park & Ride Lot remains wooded and is steeply sloped. A 
large portion of the remainder of the floodplain is vegetated and includes wetlands and hydric soils. 
	  
	  
 
Stormwater Infrastructure and Issues 
 

Storm water is a significant issue in the lower portion of the Peters Creek watershed even 

though over 60% of this sub-watershed remains wooded or in vegetated open space. Inadequately 

controlled runoff enters lower Peters Creek from Rt51 and from Peters Creek and tributaries 

above Rt51. Storm water is conveyed to the creek via tributaries draining residential and 

commercial districts and from combined sewer outfalls in the City of Clairton and from the 

severely eroding US Steel coal waste pile. Peters Creek has topped its banks and flooded the 

commercial district along Rt 51 as well as much of the Montour Trail downstream twice in the 

past decade; most recently in July of 2013. 
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PCL40 – An 
approximately six acre 
park & ride lot with bike 
lane included (part of 
Montour Trail) was 
constructed as part of the 
Mon-Fayette Turnpike 
project on Peters Creek’s 
right ascending bank. A 
one acre constructed 
wetland detention basin 
was installed to control 
storm water runoff from 
this impervious surface 
as well as from the 
expressway on top of the 
hillside behind the 
parking area. 
 
 
 
 
 
 

 
 
 
PCL33 – Damage to the 
Montour Trail due to 
Peters Creek exceeding 
its banks during flooding 
in July of 2013. 
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PCL23 – Debris jam deposited by floodwaters in July of 2013 dams Peters Creek below Natural Stream Channel 
Design Project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCL24 – Large quantities of coal waste were carried by floodwaters from a tributary valley and deposited onto the 
Montour Trail during flooding in July of 2013. Coal waste and overburden was deposited in this stream valley during 
strip mining operations prior to modern regulations. 
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Encroachments 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PCL04-PCL07 – Last few hundred feet of free-flowing Peters Creek prior to being culverted under US Steel’s Clairton 
Coke Works in the distance. The stream is culverted for approximately 2000 ft before it enters the Monongahela River 
just upstream of the Clairton-Glassport Bridge.  Peters Creek flows under Rt837, receives the discharge from the 
Clairton Municipal authority on its right ascending bank and a combined sewer overflow on its left ascending bank 
prior to entering the culvert. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCL19 – Dredge material/coal waste fill illegally dumped on Peters Creeks right ascending bank just upstream of 
Ravensburg Bridge. 
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PCL21 – This 30 acre, 120 foot coal waste pile of approximately 100 million tons encroaches on Peters Creek’s 
southern shore for nearly 3,000 feet from just upstream of the Ravensburg Bridge to the western portal of the 
Ravensburg Tunnel. Material from this waste pile erodes into Peters Creek and metals and other chemicals leach into 
the creek. The waste pile was created by United States Steel Clairton Coke Works as part of a coal cleaning operation. 
The exact composition is unknown since it was created prior to modern regulations. 
 
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCL43 – A collapsing retaining wall that appears to be part of a defunct railroad siding operation encroaches on 
Peters Creek’s left ascending bank across from the Large Park & Ride Lot. The Wheeling & Lake Erie tracks follow 
and encroach on Peters Creek’s southern shore from this point to the western portal of the Ravensburg Tunnel. 
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PCL45 – Peters Creek flows under the State Route 51 Bridge at the head of this sub-watershed. The Mon-Fayette 
Expressway overpass can be seen in the upper right of the photo. 
 
Garbage & Dumps 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCL08 – Construction debris illegally dumped along Peters Creek’s right ascending bank just upstream of the Clairton 
Municipal Authority Sewage Plant. Much of the garbage and construction material within the floodplain of lower 
Peters Creek was deposited by floodwaters from upstream locations. Materials are often stored along the creek that 
should not be. 
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PCL27 - A large number of illegally dumped tires and other debris pollutes the secluded floodplain south of the 
Ravensburg Wetland. A steeply sloped hillside off of Worthington Avenue provides easy access. 
 
Areas of Historical and/or Conservation Significance 
 

	  
 
 
 
 
PCL03 – Peters Creek Cemetery is one of the oldest 
burial grounds in western Pennsylvania. The first 
burial was that of Benjamin Kuykendahl on October 
18, 1789.  Mr. Kuykendahl was an early settler of the 
region and inhabited the lower Peters Creek valley 
from about 1754 until his death. He built and 
operated a gristmill along Peters Creek not far from 
its confluence with the Monongahela River. He also 
was a justice of the Yohogania County, Virginia Court 
from 1776-1780 prior to this region becoming part of 
Pennsylvania.  The cemetery is located on a knoll 
above Peters Creek’s northern shore between Route 
837 and the Clairton Coke Works. 
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PCL27 – The Ravensburg Wetland 
supports a robust population of 
Wild Hyacinth (Camassia scilloides). 
This facultative wetland species is 
listed as endangered within 
Pennsylvania and thereby provides 
the wetland with the status of 
exceptional value wetland. Threats 
to the population include intrusion 
of invasives including Garlic 
Mustard and Multiflora Rose into 
the area and overbrowsing by the 
local deer population.  
 
 
 
 
 
 
 
 

	  
The “Superintendent Henry J Davis House, U.S. Steel, Clairton Works” is the Tudor mansion on Mitchell Avenue at one 
of the highest elevations in Clairton. The mansion provided a commanding view of the new Clairton Works for its first 
superintendent and was built during the first decade of the 1900s. This historically significant structure received 
designation as a Historical Landmark in 2009 by the Pittsburgh History & Landmarks Foundation. 
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The ornate smokestack of the Large Distillery that once produced Large Monongahela Rye Whiskey; a well known 
national brand. The distillery was built by Jonathon Large in the mid-1800s and managed successfully by his son 
Henry Large.  Following Prohibition the distillery was bought by the National Distillery Company and the Large name 
was retired. In 1958 the property was developed as part of a Westinghouse Research Facility. Currently, the area is a 
commercial district along Route 51. The Mon-Fayette Expressway overpass can be seen in the background. 
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Scotia Run (State Route 51 Tributary) to Peters Creek   SCR01-SCR17  
 

The State Route 51 tributary to Peters Creek spends most of its course draining the valleys 

to the east of RT51s Large Hill but the stream originates west of Rt 51 near the top of this steep 

hill along Scotia Hollow Road. The stream was historically called Scotia Run.  

The upper reaches of Scotia Run and its tributaries are free flowing and drain steeply 

wooded valleys. But from the top of McGrew Rd to Scotia Run’s confluence with Peters Creek the 

stream is culverted for a good portion of its course. The stream also receives storm water runoff 

from Rt51 and from along McGrew Rd and Worthington Avenue. 

 

 
PCL41 – Scotia Run enters Peters Creek’s left ascending bank after being culverted for approximately 250 feet under 
Kurt J. Lesker’s back lot. 
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SCR01 – Scotia Run enters culvert to Peters Creek under Lesker’s back lot. Small tributary enters on left ascending 
bank. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SCR02 – Scotia Run flows between Worthington Avenue and Kurt J. Lesker’s parking lot. A number of storm water 
outfalls from Worthington Avenue enter on the left ascending bank. A sanitary sewer line parallels the left bank along 
this section of Scotia Run as well. 
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SCR03 – Scotia Run flows under Worthington Avenue and then is immediately culverted again for approximately 150 
feet between Lesker’s parking lot and Worthington Avenue. It then flows freely for a couple of hundred feet before 
being culverted again. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SCR04 - Scotia Run flows under Worthington Avenue. Sediment is being deposited along the right ascending wall of 
the culvert. 

108



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SCR05 – Scotia Run exits the culvert under Bowser Auto and storm water enters Scotia Run from the right ascending 
bank. The stream is culverted for approximately 700 feet under Bowser Auto’s building and lot and then immediately 
flows under Worthington Avenue. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SCR07 – Tributary draining wooded valley to east of McGrew Rd is culverted under the road and under the back edge 
of Bowsers lot. The tributary enters Scotia Run while it is culverted under the lot. The upper reaches of this tributary 
have been surface mined. This may contribute to the high conductivity levels of Scotia Run. 
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SCR08-SCR09 – The tributary flows through a narrow steeply sloped wooded valley in its lower reaches. A diverse 
second growth hardwood forest occupies the northern upper slope with an impressive display of spring ephemerals. 
Further up the valley is a scenic vernal waterfall. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SCR11 – Scotia Run is culverted under a pedestrian access trail to a billboard along Route 51. Two culverts are 
placed one on top of the other. They are incorrectly sized for the given flow during rain events and are causing the trail 
to erode and are also creating bank erosion upstream. 
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SCR12 - A storm water outfall from Rt51 along the steep hill in the upper part of photo is piped to Scotia Run’s right 
ascending floodplain. It flows across the floodplain in an open drainage channel and enters Scotia Run which flows 
between the house and McGrew Rd. A number of such outfalls from Rt51 exist along this section of Scotia Run. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SCR13 – Scotia Run along McGrew Rd. Storm water from drainage channel on opposite side of road enters Scotia 
Run in foreground. Scotia Run is culverted under private driveway and pedestrian bridge in middle of photo. Large 
billboard along Rt51 in upper left. Looks like homeowner has built levee along stream in front of house. 
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SCR15 – The tributary that drains the valley to the southeast of Scotia Run with headwaters near Ridge Rd and 
flowing along the commercial district along Century Dr is culverted under McGrew Rd and enters Scotia Run’s left 
ascending bank. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SCR16 - Scotia Run is culverted under a private driveway. A concrete wall constrains the left ascending bank for a few 
hundred feet downstream. The stream continues upstream in a southerly direction in a steep narrow wooded valley  
paralleling Rt51.  
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State Route 885 Tributary to Peters Creek PCLT01 – PCLT09  
 
 

 
 
 
PCLT01 – The Rt885 tributary to 
Peters Creek originates in a 
woodlot along Rt885 just east of 
its junction with Payne Hill Rd 
(upper right in photo). It flows in a 
southerly direction and crosses 
the gas line with accompanying 
ATV trail in the bottom of the 
valley. The upper reach of this 
stream is intermittent and is 
frequently diverted by ATV trails. 
The area has been plagued by 
illegal dumping of tires, 
construction material and refuse 
of all sorts due to easy access 
from Rt885. A gate was placed at 
the Rt885 entrance in 2013 that 
will, hopefully, help to deter this 
activity. 
 
 

 
 
 
 
 
PCLT01 – The Rt885 
tributary passes from 
right to left under the 
power transmission 
lines where it pools in 
the bottom of the ATV 
trail that follows the 
power lines down the 
valley on a plateau 
above the streams left 
ascending bank. The 
Rt885 tributary then 
flows toward the 
woodlot in the left-
center of the photo. 
 
 
 

113



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCLT02 – A view of the Rochez #2 surface mine while in operation during the winter/spring of 2011. The mine is 
located along the slope above the Rt885 tributary’s right ascending bank not far from the headwaters of the stream. 
A temporary detention basin was constructed to collect storm water runoff from the site prior to it entering the 
tributary. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCLT02 – The Rochez #2 mine in late 2013 following reclamation. The Rt885 tributary flows in the valley just to the 
right of the photo. This area was a thicket prior to mining. The total area disturbed for this mine was approximately 15 
acres. Two other recent surface mines, Rochez #1 and Guilli Mine, are on the opposite side of Rt885. 
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PCLT03 – An erosion gully has developed at the western end of the Rochez #2 site. Otherwise, reclamation at the site 
appears to be going well.  The mining did not seem to affect water quality within the Rt885 tributary to a great degree. 
It appears that some regrading and planting at the site occurred in 2012/2013 to resolve erosion issues. This entire 
valley would most likely be altered dramatically if the section of the Mon-Fayette Expressway from Jefferson Hills to 
Pittsburgh/Monroeville is completed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking south along the Rt885 tributary valley toward the Peters Creek valley. The stream is intermittent along this 
section. The steeply sloped right ascending bank remains wooded but the left ascending slope has been logged along 
this section of stream. 
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PCLT04 – Downstream of this waypoint the RT885 tributary becomes a permanently flowing stream. Much of the 
riparian area surrounding the creek was surface mined prior to adequate regulations. Spoil piles and high walls are 
common in this area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCLT05 – A permanent pond of approximate ½ acre developed within a spoil pile on a bench above the tributaries 
right ascending bank. This area as well as a number of other smaller ponding areas along ATV trails provides breeding 
habitat for amphibians including Wood Frogs. 
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PCLT06 -  A major drainage erosion gully has developed along the RT885 tributary’s steeply sloped left ascending 
bank from the bench about 100 feet above. Left photo is a view of the entire gully from stream level. Right photo is a 
view of the gully as you near the bench. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCLT06 – Just upstream of the erosion gully is a large construction debris dump on the left ascending floodplain. 
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PCLT06 – Remnants of fencing installed as part of the Mon-Fayette Expressway project just downstream of the 
erosion gully. This fencing was placed across the stream channel. The value of this fencing in this location is 
questionable. The fencing is often vandalized by local off-road enthusiasts. There is little to no maintenance provided 
following installation and the unintended affects on local wildlife can be quite negative. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCLT07 – A population of Japanese Pachysandra (Pachysandra terminalis) has taken over part of the tributary’s left 
ascending bank. This shade tolerant ornamental groundcover often escapes from cultivation and establishes on 
riparian floodplains. It provides little in the way of wildlife benefit and is on Pennsylvania’s watchlist of invasive 
species. It has established colonies at a number of locations throughout the Peters Creek watershed. 
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PCLT08 – The RT885 tributary is culverted under an access road to a power line transmission tower prior to entering a 
seven acre wetland within Peters Creek’s right ascending bank floodplain. 
 

 
 
 
 
 
 
 
 
 
PCLT09 – The steep slope along the 
left ascending bank of the RT885 
tributary just north of the Mon-
Fayette Expressway terminus 
harbors a number of individual trees, 
primarily oaks, which most likely 
qualify for Heritage Tree status. 
Heritage trees must have 
circumferences greater than 9.5 feet 
at breast height. 
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PCL35 – A view of what is locally known as the Timberdoodle Wetland for the American Woodcock (Scolopax minor) 
that breed there. The RT885 tributary flows through the wetland and crosses under Peters Creek Rd and the Montour 
Trail prior to entering Peters Creek’s right ascending bank. The fill platform behind the wetland in the photo’s center 
left was placed there during the construction of the Mon-Fayette Expressway. 
 
 
 
Conclusions and Recommendations 
 
 A dominant feature of the Lower Peters Creek sub-watershed is the 30 acre, 100 million 

ton coal waste pile along Peters Creek’s southern shore at PCL21.  

 The coal waste pile was created prior to adequate regulations and therefore the exact 

composition of this coal waste pile is unknown. The impact that the waste pile has on water 

quality within Peters Creek is also unknown.  

 Material from the coal waste pile is eroding into Peters Creek over time, stormwater is 

leaching waste chemical constituents into Peters Creek and there are a number of locations 

within Peters Creek along the tow of the coal waste pile where orange and white precipitate are 

often evident.  

 The coal waste pile is not listed as a priority abandoned mine land, however, it shares 

many of the dangerous features of these lands. 

 A comprehensive study of this coal waste pile should be completed and the impact on 

Peters Creek’s water quality should be determined. 

 Abandoned mine discharges also exist at PCL12, PCL28 and PCL38. The discharge at 

PCL38 is an alkaline discharge with pH levels exceeding 11.0.  A heavy white precipitate is 

associated with this discharge, however, aluminum, iron and manganese concentrations are very 

low. Further investigation to adequately characterize this discharge is necessary. 
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 A number of abandoned mine seeps and discharges feed the Ravensburg Wetland. The 

main discharge (PCL28) originates in a steep valley north of Worthington Avenue just west of the 

St. Clare Cemetery. There are also a number of seeps along what appears to be an old mining 

highwall to the west of this valley. The wetland is helping to mitigate the impact of this 

abandoned mine water prior to its entry into Peters Creek. This wetland also is a conservation 

priority within the Peters Creek watershed.  Further investigation of the AMD discharges into the 

Ravensburg wetland should be conducted in order to develop a treatment plan. 

 Priority 3 abandoned mine lands are listed along the 002026 tributary that drains a steep 

valley to the east of the Beverly Hills Plan off of Rt885 and empties into Peters Creek near PCL24. 

Coal refuse was pushed into and is clogging the stream channel at this location and is now being 

washed out onto the Montour Trail and into Peters Creek during heavy precipitation events. 

Investigation of potential solutions to this situation should be undertaken. 

 Priority 3 abandoned mine lands are listed along tributaries 002040 and 002053 to Scotia 

Run. Abandoned mine lands also exist along the Rt885 tributary (002031) but are not listed as 

Priority AML, however, a water monitoring well is present at one of these sites.  Recent surface 

mining operations have taken place within the Lower Peters Creek sub-watershed at two locations, 

one along a Scotia Run tributary (002053) and the other along the Rt885 tributary (002031). A 

number of gas wells are also present along 002053. The impact of these abandoned and recent 

surface mining operations should be investigated. 

 Sewage is a major issue within the lower Peters Creek sub-watershed.  The Clairton 

Municipal Authority Wastewater Treatment Plant discharges into Peters Creek just upstream of 

the State Route 837 bridge. Combined sewer overflows empty into Peters Creek from just 

upstream of the Ravensburg Bridge to the confluence with the Monongahela River.  

 The Dry Run tributary (002032) is also heavily impacted by raw sewage. Sewage issues 

along this tributary should be further investigated to determine the source and the Allegheny 

County Health Department should be made aware of the problem. 

 The Clairton Municipal Authority (CMA) is under a consent order to complete a sewage 

treatment plant expansion in order to better handle peak flow conditions. This upgrade also 

includes a biological nutrient removal capability. CMA must also implement a corrective action 

plan to fix and maintain the collection system within the City of Clairton.  

 CMA will continue to regionally service the City of Clairton, parts of Jefferson Hills Borough 

and South Park Township and the Peters Creek Sanitary Authority which services the Peters Creek 

watershed portions of Finleyville Borough, Union Township, Peters Township and Nottingham 

Township. This regional approach to wastewater treatment is necessary for Peters Creek to 

maintain adequate water quality including its designated use as a Trout Stocked Fishery. 
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Maintaining adequate water quality also requires long-term maintenance of sewage infrastructure 

within all communities serviced by the CMA. 

 The Lower Peters Creek sub-watershed experiences excess algal blooms at numerous 

locations, especially during late winter and early spring. Algal blooms are often associated with 

excess phosphorus and nitrogen that can come from varied sources. Investigation of the 

phosphorus and nitrogen load within Peters Creek and identification of its sources is a necessary 

first step toward remediating the problem. 

 The Lower Peters Creek sub-watershed is principally impacted by inadequately controlled 

stormwater from upstream sources and also from runoff from Rt51 and from residential and 

commercial development within the sub-watershed. There are a number of locations along this 

segment of Peters Creek that are experiencing significant stream bank erosion that is 

compromising the Montour Trail and sewage infrastructure paralleling the stream.   

 Jefferson Hills completed its first natural stream channel design (NSCD) project at PCL23 

in 2007 to protect a sewer line crossing Peters Creek. A PA DEP Growing Greener Grant was 

obtained by Jefferson Hills to implement a NSCD project at PCL31 to be completed in 2014. 

Natural stream channel design stabilization projects are also required at PCL14, PCL22, PCL33 

and PCL39.  

 Natural stream channel design is preferred over traditional hard-armor methods along this 

relatively undeveloped section of Peters Creek since it maintains the natural integrity of the 

corridor, improves sediment transport, maintains riparian habitat and improves fish habitat within 

the stream. 

 There is little development along Peters Creek’s main stem within the Lower Peters Creek 

sub-watershed except at the upper and lower ends, however, encroachment issues from human 

activity create a number of problems along this segment of Peters Creek.  

 Peters Creek is culverted for approximately 2000 feet under the Clairton Coke Works from 

State Route 837 to its confluence with the Monongahela River. The stream receives a number of 

NPDES permitted discharges just prior to being culverted and while culverted. Biological 

communication between the Mon River and Peters Creek is limited by this situation. Investigation 

of the current level of biological communication and means of improving it should be undertaken. 

 The 100 million ton coal waste pile encroaches on Peters Creek’s left ascending bank for 

over one-half mile from PCL20 to about PCL26. The Wheeling & Lake Erie Clairton Branch also 

encroaches on the left ascending bank at a number of locations and a massive fill operation 

downstream of the Ravensburg Bridge significantly alters the left ascending floodplain of Peters 

Creek.  

122



 Waste material of some sort is being piled along Peters Creek’s right ascending bank at 

PCL19. This illegally dumped material within the floodplain of Peters Creek will simply wash into 

the creek during the next heavy precipitation event and cause additional pollution of the stream. 

This practice should be discontinued and the Allegheny County Conservation District should be 

made aware of the situation. 

 A retaining wall along Peters Creeks left ascending bank at PCL43 is encroaching on the 

stream channel and should be repaired or removed. 

 Encroachment is also a significant issue along Scotia Run. An inadequately sized culvert at 

SR11 is creating severe bank erosion upstream and downstream of the culvert and should be 

replaced an adequately sized culvert or removed. The stream is also culverted for much of its 

lower reach. Opportunities for daylighting portions of the lower reach should be explored. 

 Japanese Knotweed is a pervasive issue within the riparian zone of Peters Creek for a large 

portion of the streams course within the Lower Peters Creek sub-watershed. Monocultures have 

formed at several locations and have all but eliminated native vegetation from these areas. 

Invasive vines, including non-native Japanese Honeysuckle and Oriental Bittersweet and native 

Wild Grape, are compromising forested floodplains and slopes at a number of locations. 

Maintaining forested floodplains is essential to maintaining a healthy and biologically diverse 

stream. Development and successful implementation of a riparian management plan is essential 

for this portion of Peters Creek.  

 A Knotweed Control Project on a 2 acre monoculture within Peters Creek’s right ascending 

floodplain designed to eradicate knotweed but not other floodplain vegetation was somewhat 

successful but requires further work. Lessons learned from this endeavor should prove useful in 

development a watershed-wide riparian management plan for invasives.  

 Other invasive plant species, including Multiflora Rose, Garlic Mustard, Purple Loosestrife, 

Tree of Heaven, Barberry and Privet are establishing within Lower Peters Creek’s floodplains and 

wetlands and are a problem at a number of locations.  Pachysandra, an ornamental ground cover 

that is shade tolerant, has established a robust colony along the banks of the Rt885 Tributary and 

is becoming a problem in other parts of the Peters Creek watershed as well. 

 Illegal dumping is a problem at a number of locations within this sub-watershed, most 

notably just north of the Ravensburg Wetland, along the Rt885 Tributary and along an access 

road to a fill platform at PCL32.  The floodplain is also littered with pallets, tires, barrels and other 

assorted garbage and debris that is transported to the area during flooding events. Jefferson Hills, 

Kurt J. Lesker employees, and the Tri-Community Anglers sponsor clean-up events and help to 

keep Peters Creek clean of trash, however, personal responsibility is the only true solution to this 

pervasive problem. 
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 The Ravensburg Wetland is the largest and one of the best examples of an emergent 

wetland within the Peters Creek watershed. It provides habitat for a Pennsylvania endangered 

plant species and for a variety of wildlife. The wetland is also helping to maintain water quality 

within Peters Creek. This wetland and its surrounding riparian zone should be a long-term 

conservation priority.  The wetland at PCL35 is providing breeding habitat for the American 

Woodcock and should also be conserved. 

 Development of an adequate connection between Clairton Resident Park and the Montour 

Trail should be investigated. The current off-road trail is utilized for illegal entry of motorized 

vehicles onto the Montour Trail and is heavily eroded. Great quantities of sediment are 

transported to Peters Creek and onto the Montour Trail during precipitation events.  
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Lower	  Peters	  Creek	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

PCL01 -79.881873 40.309632 726 7/24/10 Peters Creek confluence with Mon River

PCL02 -79.881518 40.304541 727 7/24/10 Koppers Inc Clairton Plant/ US Steel Clairton Coke Works 

PCL03 -79.882814 40.305091 765 7/24/10 Peters Creek Cemetery

PCL04 -79.881503 40.304542 727 7/24/10 Peters Creek enters culvert under US Steel Clairton Works

PCL05 -79.881838 40.304304 726 7/24/10 State Route 837 bridge crossing of  Peters Creek

PCL06 -79.881941 40.304130 726 7/24/10 Combined sewer overflow outfall into Peters Creek

PCL07 -79.881615 40.303926 725 7/24/10 Clairton Municipal Authority outfall

PCL08 -79.884331 40.302569 731 11/9/13 Construction debris litters northern bank of  Peters Creek

PCL09 -79.884781 40.302451 746 10/6/08 Mainstem pH,Cond,Temp check

PCL10 -79.885619 40.301772 731 7/24/10 Combined Sewer Overflow and other culverted discharge enter Peters Creek on RAB

PCL11 -79.888120 40.301000 736 7/24/10 Site PC-1 2009 Fish & Macro Survey

PCL12 -79.888680 40.300610 731 10/6/08 Iron staining on stream banks

PCL13 -79.889789 40.300567 741 11/9/13 Gulch Rd from Clairton Resident Park erodes onto Montour Trail.

PCL14 -79.890220 40.300190 745 10/6/08 Large sediment bar in stream channel.  RAB experiencing accelerated erosion.

PCL15 -79.889833 40.300333 734 1/9/12 Remnants of  old bridge crossing. Severe bank erosion on RAB.

PCL16 -79.887075 40.297180 941 7/24/10 Dumping of  construction material over hillside along W&LE Railroad on LAB.

PCL17 -79.890245 40.298798 765 11/9/13 Massive fill site and operation on Peters Creeks southern bank.

PCL18 -79.893036 40.299472 750 11/9/13 Large Japanese Knotweed infestation on LAB and invasive vines typical along this section.

PCL19 -79.895278 40.299042 739 11/9/13 Dredge material and/or fill dumped in floodplain along Peters Creek RAB.

PCL20 -79.895587 40.298927 739 7/24/10 UNT (Dry Run) enters PC on LAB. Most upstream CSO just downstream on LAB.

PCL21 -79.898354 40.299511 866 7/24/10 US Steel ~100 million ton, 30 acre, 120ft coal waste pile from coal cleaning operation.

PCL22 -79.899166 40.301568 747 7/24/10 Eroding stream banks along tight S-bend in stream channel. Erosion along Montour Trail

PCL23 -79.900300 40.302073 749 7/24/10 Natural stream channel design restoration project. Sewer line crossing creek.

PCL24 -79.900711 40.303897 870 7/24/10 Stream channel cuts through coal waste overburden in steeply sloped ravine.

PCL25 -79.900431 40.302342 753 7/24/10 Drainage from tributary under Montour Trail. Severe erosion during rain events.

PCL26 -79.899475 40.297885 747 7/24/10 Big Bend on Peters Creek. PFBC 0104 Fish Survey site. Ravensburg Tunnel

PCL27 -79.902884 40.297188 753 10/6/08 Ravensburg wetland (~10 acres). 

PCL28 -79.901483 40.295739 795 7/24/10 AMD impacted tributary to Ravensburg wetland. Several AMD seeps along southern slope.

PCL29 -79.903799 40.298010 752 7/24/10 Knotweed Riparian Restoration Project. (~5 acres)

PCL30 -79.905608 40.298583 754 7/24/10 Vernal pond creates breeding habitat for a number of  amphibian species. 

PCL31 -79.905121 40.298248 751 7/24/10 Eroding RAB threatening to undercut Montour Trail. Culverted drainage enters on RAB.

PCL32 -79.907218 40.298883 803 7/24/10 Large fill platform created during development of  Mon-Fayette Expressway.

PCL33 -79.908599 40.297027 758 11/9/13 Severe erosion along Peters Creek RAB starting to compromise Montour Trail.

PCL34 -79.908727 40.297086 755 7/24/10 Peters Creek UNT( Rt885 trib) culverted under Montour Trail and enters Peters Creek on RAB.

PCL35 -79.909922 40.296717 765 7/24/10  Floodplain wetland (~7 acres)created by Rt885 trib. Breeding habitat for American Woodcock.
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Lower	  Peters	  Creek	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

PCL36 -79.911013 40.295009 757 7/24/10 Stormwater detention basin for Mon-Fayette Expr and Park&Ride Lot.

PCL37 -79.909855 40.294595 759 7/24/10 Stormwater culverted from detention basin enters Peters Creek RAB.

PCL38 -79.910247 40.293555 748 7/24/10 Alkaline discharge (pH 11.5) enters on LAB. Culverted under W&LE Railroad.

PCL39 -79.910777 40.292507 768 7/24/10 Severe bank erosion on left ascending bank starting to undercut W&LE rail track

PCL40 -79.911332 40.293740 766 7/24/10 Large impervious Park & Ride Lot developed as part of  Mon-Fayette Turnpike Project.

PCL41 -79.911147 40.292414 761 7/24/10 Scotia Run (05020005002041) enters Peters Creek on left ascending bank.

PCL42 -79.911732 40.292156 758 7/24/10 Bridge crossing from Park & Ride Lot and Kurt Leskers, Inc.

PCL43 -79.912693 40.292225 764 7/24/10 Collapsing retaining wall encroaching on LAB.

PCL44 -79.913714 40.292506 763 7/24/10 Mon Fayette Expressway crosses Peters Creek

PCL45 -79.915288 40.292157 763 7/24/10 State Route 51 crosses Peters Creek. Subject to flooding during major rain events.

Scotia Run (State Route 51 Tributary) 

SCR01 -79.911042 40.291642 770 1/5/14 Scotia Run enters culvert under Lesker's back lot to confluence with Peters Creek (~250 ft).

SCR02 -79.911669 40.291154 766 1/5/14 Sanitary sewer manhole and culverted stormwater from Worthington Ave on Scotia Run's LAB.

SCR03 -79.912491 40.290871 770 11/12/08 Scotia Run culverted under Kurt J. Leskers parking area (~ 150 ft).

SCR04 -79.912774 40.290751 771 11/12/08 Scotia Run culverted under Worthington Ave. Excess siltation.

SCR05 -79.912774 40.290751 771 1/5/14 Scotia Run exits culvert under Bowser Auto (~ 700 ft)

SCR06 -79.911361 40.288933 793 11/12/08 Scotia Run enters culvert under Bowser Auto/fish impasse. 

SCR07 -79.910819 40.288991 800 1/5/14 Trib to Scotia Run (05020005002040) on LAB culverted under McGrew Rd (~ 5-10 GPM).

SCR08 -79.90954 40.289243 817 Trib to Scotia Run (05020005002040) upstream. Diverse second growth forest on steep slopes.

SCR09 -79.906059 40.289055 931 Trib to Scotia Run (05020005002040) near headwaters. Vernal waterfall.

SCR10 -79.910602 40.288594 809 1/5/14 Drainage from east side of  McGrew Rd culverted under road to Scotia Run's LAB.

SCR11 -79.910723 40.288154 813 1/5/14 Scotia Run culverted under access to RT51 billboard. Double culvert; sized incorrectly; eroding.

SCR12 -79.910796 40.287803 824 11/12/08 Stormwater outfall from Route 51 enters Scotia Run's Right ascending bank.

SCR13 -79.910389 40.287764 817 1/5/14 Scotia Run culverted under private driveway; Pedestrian bridge crossing of  stream.

SCR14 -79.910194 40.287264 822 1/5/14 Storm water culverted from Rt51 in eroded channel enters Scotia Run's RAB.

SCR15 -79.909995 40.287078 829 11/12/08 Tributary (05020005002053) culverted under McGrew Rd enters Scotia Runs LAB.

SCR16 -79.910098 40.286873 830 11/12/08 Scotia Run culverted under Private driveway; sized incorrectly; concrete wall along LAB downstream.

SCR17 -79.910332 40.285924 849 1/5/14 Scotia Run (05020005002056) continues up steeply sloped wooded valley paralleling Rt 51 on RAB.

State Route 885 Tributary

PCLT01 -79.91263 40.30757 1052 11/12/08 Headwaters of  UNT Rt885 trib (05020005002031) to Peters Creek; ATV trails, erosion, Illegal dumping.

PCLT02 -79.911568 40.305473 1043 12/4/10 Rochez #2 Surface Mine

PCLT03 -79.912514 40.306553 1000 11/9/13 Erosion channel in reclaimed Rochez #2 Surface Mine.

PCLT04 -79.912928 40.302261 936 12/4/10 Upper reach of  permanent flow portion of  Rt 885 tributary. Intermittent upstream.

PCLT05 -79.912039 40.300339 941 12/4/10 Permanent pond in coal overburden providing breeding habitat for amphibians.

PCLT06 -79.913414 40.29932 853 12/4/10 Major erosion channel on LAB; just upstream on LAB bench is large construction debris dump.
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Lower	  Peters	  Creek	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

PCLT07 -79.91245 40.29764 818 12/4/10 Turnpike fence in crosses stream; old garbage dump; colony of  Japanese Pachysandra on LAB floodplain.

PCLT08 -79.911154 40.297225 797 11/12/08 Stream culverted under access road and enters large floodplain wetland; some wetland above culvert.

PCLT09 -79.913366 40.29776 900 12/4/10 The steep wooded slope along the streams LAB harbors a number of  heritage sized trees, mostly Oaks.

Dry Run Tributary

DRT01 -79.896 40.297667 769 11/25/12 UNT to Peters Creek (Dry Run) culverted under W&LE Rail tracks/no flow.

DRT02 -79.893413 40.293636 810 11/25/12 Tributary severely impacted by sewage.
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8.2 Lewis Run 
 

The headwaters of Lewis Run are found along North Lewis Run Rd in Jefferson Hills 

Borough. The stream flows along and crosses Rt51 numerous times prior to entering Peters Creek 

just south of the Mon-Fayette Expressway terminus.  A tributary to Lewis Run is culverted for most 

of its length under a large commercial district in West Mifflin and Pleasant Hills and meets Lewis 

Run at the junction of Lewis Run Rd with Rt 51. This section of Rt51 is subjected to severe 

flooding during heavy rain events.  

The area of the Lewis Run sub-watershed is approximately 5.88 square miles and is 

comprised of parts of Jefferson Hills Borough, Pleasant Hills Borough and West Mifflin Borough.  

Land cover within the sub-watershed is depicted in the pie chart below. The dominant land 

cover types are wooded (35.9%), industrial/commercial (20.9%) and residential (18.0%).  (2006 

National Land Cover Database) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Lewis Run is impaired for recreational use by pathogens and is impaired for aquatic use by 

siltation, suspended solids, oil and grease, nutrients and habitat alterations. These impairments 

are due to road runoff, bank modifications, vegetation removal and municipal point sources. 

(2012 Pennsylvania Water Quality Monitoring and Assessment)  
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 A visual assessment of the stream was conducted to better understand the current 

physical status of the stream channel, water and riparian zone. The stream was broken into 2 

segments and was assessed scored according to the USDA Visual Assessment Protocol.  The 

results of this assessment are found below. 

 
Lewis Run main stem  
 
Waypoints:  LW01 – LW30 
Description:  Confluence with Peters Creek to upstream of Elliot Road. 
USDA Visual Assessment Protocol Score = 5.6   POOR 
 
Waypoints:  LW31 - LW45 
Description:  upstream of Elliot Road to headwaters along North Lewis Run Road 
USDA Visual Assessment Protocol Score = 4.9   POOR 
 
Wray Large Road Tributary  
 
Waypoints:  WLT01 – WLT08 
Description:  Entire length of the Wray Large Road Tributary 
USDA Visual Assessment Protocol Score = 6.7   FAIR 
 
Jefferson Hospital Tributary 
 
Waypoints:  JHT01 – JHT10 
Description:  Entire length of Jefferson Hospital Tributary 
USDA Visual Assessment Protocol Score = 5.5   POOR 
 
 
The Pleasant Hills Tributary and the Oakwood Road Tributary were not scored. 
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Lewis Run originates along North Lewis Run Road near the border of Jefferson Hills and 

West Mifflin. This major named tributary to Peters Creek spends most of its course along PA State 

Rt51 and crosses under this highway nine times before emptying into Peters Creek. It is also 

constrained by numerous access road bridges and is culverted under a number of commercial lots 

along RT51.  

There are a number of significant tributaries to Lewis Run including one that originates 

under a large commercial district along Rt51 in West Mifflin and Pleasant Hills. The commercial 

district is built on top of a reclaimed slag dump that was utilized by US Steel’s Clairton Coke 

Works in the mid-1900s. This tributary is culverted for most of its course from its headwaters to 

its confluence with Lewis Run at the intersection of N. Lewis Run Rd and RT51. It accepts large 

quantities of storm water from the mostly impervious surface of the commercial district during 

rain events and causes severe flooding of Rt51 at this intersection during heavy precipitation. 

Tributaries flowing from the west along Oakwood Rd and Elliot Rd in Jefferson Hills are 

heavily impacted by abandoned mine drainage and add a significant metals load to Lewis Run. A 

tributary originating near Jefferson Hill’s Andrew Reilly Municipal Park along Rt885 is also 

impacted by AMD. This tributary flows east through a mostly undeveloped steep wooded valley 

prior to entering Lewis Run near the junction of Wray Large Rd and Rt51. Another tributary 

flowing from the east through an undeveloped valley originates near Jefferson Regional Medical 

Center and enters Lewis Run just downstream of the Blue Flame Restaurant; a Jefferson Hills 

landmark along Rt51. This tributary flows through a large un-reclaimed surface mine that was 

developed in the 1960s prior to modern regulations. A number of significant wetland areas have 

developed along this tributary and along a bench above its left ascending bank.  Lewis Run is also 

impacted by a number of other abandoned mine discharges that empty directly into the creek, 

including one near the headwaters along N Lewis Run Rd. This stream consistently has some of 

the highest conductivities of any of the major tributaries within the Peters Creek watershed of 

nearly 2000 micro-siemens/cm except during rain events. 

Bank erosion is a significant problem at a number of locations along Lewis Run since it 

accepts great quantities of storm water and is constrained for much of its course. Road runoff 

contributes to the streams suspended solids and siltation load. The Pleasant Hills Authority’s 

Lewis Run Pump Station overflows during rain events and is a source of an excess nutrient and 

bacterial load. Malfunctioning sanitary sewer lines along Lewis Run and many of its tributaries 

also provide a contribution from time to time. Having a large hospital within the sub-watershed 

adds a pharmaceutical component to the sanitary waste stream. 
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Sewage and AMD Impacts 
 
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LW18 – Many of the tributaries to Lewis Run are impacted by abandoned mine discharge. This tributary drains a 
steep valley behind the Jefferson Hills Municipal Building before entering Lewis Run’s left ascending bank and 
contributes to the streams metal load. 
 
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LW32 – Lewis Run just downstream of its confluence with the Oakwood Rd Tributary. Lewis Run is clearly impacted 
by the heavy metal load of this stream. Stream bank erosion and a large Japanese Knotweed infestation are also a 
problem along this section of Lewis Run. 
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LW23 – The AMD impacted 
tributary in the photo to the left 
drains the steep valley between 
Alta Vista Dr and the sports 
field complex that is behind the 
Jefferson Elementary School. 
This tributary is culverted under 
Rt51 just prior to entering 
Lewis Run’s left ascending 
bank downstream of the Blue 
Flame Restaurant. 
 
 
 
 
 
 
WLT05 – The AMD seep in the 
photo to the right is one of  
many that impact the Wray 
Large Rd Tributary as it flows 
within the steep valley between 
Andrew Reilly Park and the 
streams confluence with Lewis 
Run.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JHT04 – This overflowing sanitary sewer line along the Jefferson Hospital Tributary was dumping its contents directly 
into the tributary.  Sanitary sewer lines often follow tributary valleys and in Jefferson Hills many are in fairly remote 
locations like this one. They also often end up within the stream channel due to the dynamic nature of streams. 
Malfunctioning sewers and those in stream channels contribute to the bacterial and nutrient load within Lewis Run. 
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The Pleasant Hills Authority Lewis Run Pump Station (LW37) along Rt51 just downstream of the 

North Lewis Run Road junction is not able to handle capacity during some precipitation events. 

Raw sewage overflows into Lewis Run and increases the bacterial and nutrient load of the stream. 

Excess algae is evident in the daylighted upper reaches of Lewis Run along Rt51 but not in the 

downstream portion of the stream. Lewis Run also failed to meet Pennsylvania recreational 

standards and is impaired by unknown pathogens. The Pleasant Hills Authority is under a consent 

order to eliminate overflows at the Lewis Run Pump Station and at the sewage treatment plant on 

Lick Run in South Park Township. 
 
 
 
 
 
 
 
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LW20 – A sanitary sewer manhole downstream of Lewis Run’s confluence with the Jefferson Hospital Tributary is   
within the streams channel. The sewer contents combine with the stream during high water events. 
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Stream Bank Erosion & Siltation 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LW07 – Severe outer bank erosion and inner bank deposition along a tight S-bend near the Mon-Fayette Expressway 
Rt51 entrance ramp. Stream bank erosion is a problem at numerous locations along the Rt51 portion of the stream 
due to large quantities of storm water entering Lewis Run from the large commercial district in Lewis Run’s 
headwaters. 
 
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LW10 – Much of the right ascending bank of Lewis Run downstream of its confluence with the Wray Large Rd 
tributary is gabion rip-rapped or constrained by concrete retaining wall along the portion of Lewis Run Rd east of RT51. 
This section of Lewis Run floods nearby homes during severe precipitation events. Also, a pipe crossing the stream at 
this location creates a fish barrier during normal flow. 
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LW24 – Severe right ascending bank erosion along Lewis Run downstream of the Blue Flame Restaurant. 
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JHT03 – Bank erosion along the lower reaches of the Jefferson Hospital Tributary just prior to the stream entering the 
Lewis Run floodplain. 
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Nutrient Enrichment 
 
          The headwaters portion of Lewis Run appears to be impacted by nutrient enrichment with 

significant algae present, however, the lower portions of the watershed do not appear to be 

significantly impacted by nutrient overload. Sources of excess nutrients are abandoned mine 

discharges, residential runoff, a sanitary sewer pump station that overflows during precipitation 

events and from malfunctioning sanitary sewer lines. 

 
Wetlands 
 
There are few wetland areas along the main stem of Lewis Run, however, there are a number of 

significant wetlands along the tributaries to Lewis Run. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JHT05 - This ponding of the Jefferson Hospital Tributary formed between an overburden pile and a mining high wall 
created by surface mining of the area in the late 1960s prior to modern regulations. There had been a natural pond in 
the area prior to mining. The outlet of this pond is deeply incised and continues to erode and cut down the streams 
channel downstream. A number of other wetland areas have formed along the Jefferson Hills Tributary. 
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LW 29 - Impoundment along Elliot Rd Tributary to Lewis 
Run. The surrounding area was surface mined prior to 
modern regulations and the impoundment is impacted by 
abandoned mine drainage. The outlet of this impoundment 
flows along Elliot Rd and enters Lewis Run via a storm 
sewer. 
 
 
 
 
 
 
 
 
 
 
 
 

 
WLT06 - Numerous seeps, many impacted by AMD, 
such as the one in the photo to the right form wetland 
areas along the middle portion of the Wray Large Rd 
Tributary. There is little to no development along this 
tributary. 

 
  
Temporary vernal ponds such as the one in the photo to the 
left along the Jefferson Hospital Tributary provide breeding 
habitat for many amphibians, especially Eastern American 
Toads (Anaxyrus americanus)  and woodland frogs such as 
the Wood Frog (Lithobates sylvaticus).Unregulated ATV and 
mini-bike activity throughout the Peters Creek watershed 
compromises much of this habitat. Photo inset is American 
Toad eggs in the temporary pond. 
 
 

138



Invasive Plants & Floodplain Condition 
 

Little naturally vegetated floodplain exists along the RT51 portion of Lewis Run and even 

the portion along N Lewis Run Rd is culverted under school and commercial lots for much of its 

course. Almost all of Lewis Run’s RT51 Tributary is culverted.  The tributaries within Jefferson Hills 

remain mostly naturally vegetated, often with steeply wooded slopes along the stream. Offroad 

vehicle activity is common along many of these tributaries. Invasive plants and vines are definitely 

present within all of the tributaries watersheds but are not an major issue. Significant patches of 

Japanese Knotweed have developed at several locations along Lewis Run’s Rt51 corridor. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Pleasant Hills Tributary along State Route 51 is culverted under a commercial district in West Mifflin that was 
built on top of a reclaimed slag dump. Reclamation of the slag dump has continued over the past several years with 
additional commercial development added to the district. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LW07 – Significant patches of Japanese Knotweed have developed within the Lewis Run Rt51 floodplain at a number 
of locations including near the Mon-Fayette Expressway RT51 entrance and upstream of the Coal Valley Rd and RT51 
intersection. 
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LW03 – Lewis Run just upstream of the Old Clairton Rd Bridge 
crossing. Even though the lower section of Lewis Run is 
constrained by Rt51 and some commercial development there 
remain a number of areas with some wooded floodplain at least 
along one side of the stream.  
 
 
 
 
 
 
 
 
 

Stormwater Infrastructure and Issues 
 
Much of the Lewis Run sub-watershed was developed prior to adequate storm water regulations. 

Excess storm water from the headwaters portion of the sub-watershed create problems along the 

Rt51 corridor. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LW40 – This section of Rt51 at its junction with N Lewis Run Rd floods during heavy rain events. Lewis Run meets the 
RT51 Tributary just to the right of the photo and is immediately culverted under Rt51 and the Sheetz access road. 
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There is inadequate storm water control throughout most of the Lewis Run sub-watershed.  This large detention basin 
is part of the Jefferson Hospital complex. More recent projects including the Mon-Fayette Expressway, newer 
development along the Rt51 commercial district and recently completed residential developments are implementing 
storm water controls.  
 
Encroachments 
 
Lewis Run is all about encroachment. The stream is culverted under RT51 nine times and is 

culverted at least 13 other times under other public roads, private access roads, commercial 

districts and school playgrounds. Some of these culverts are quite lengthy including a 900 ft 

culvert under the Mon-Valley School playground and a 360 ft culvert under Old Clairton Rd. The 

stream is also constrained by RT51 at a number of locations. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LW40 – Most upstream crossing of Lewis Run under RT51 just above its junction with N. Lewis Run Rd. The culverted 
Rt51 Tributary is daylighted on the far side of Rt51 where it enters Lewis Run as Lewis Run exits a 200 ft culvert 
under the Dean Honda lot. Flooding is a problem at this site. 
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LW01 – Lewis Run passes under its final encroachment, an access driveway bridge to the former Dick Corporation 
headquarters, and enters Peters Creek along Rt51 in Large, PA. 
 

Garbage & Dumps 
 
Litter is a problem in the commercial district and at a number of sites along Rt51 but there does 

not appear to be a major problem with large illegal dumping sites within the Lewis Run sub-

watershed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Illegally discarded tires and other debris accumulates at a non-functional pipe blocking the channel of the Jefferson 
Hospital Tributary. There is also an abandoned truck along this section of stream. 
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LW24 – Illegal dumping of construction material and other debris into Lewis Run from a landscape yard along Rt51. 
 
Conclusions and Recommendations 
 

Inadequately controlled storm water runoff and abandoned mine drainage are two major 

factors contributing to degraded water quality within the Lewis Run sub-watershed. A large 

commercial district and significant residential development within the headwaters portion of the 

sub-watershed were built prior to implementation of adequate regulations for storm water control. 

Large areas of impervious surface and channelized culverted streams contribute to flooding 

problems downstream where Lewis Run is daylighted along Rt51. 

The lower portion of the Lewis Run sub-watershed within Jefferson Hills Borough remains 

mostly wooded and is identified by the Peters Creek Land Conservation Plan as a high priority 

area for green infrastructure conservation. Most of the commercial development within this 

section of the watershed exists along the Rt51 corridor. An exception is the Jefferson Regional 

Medical Center complex along Coal Valley Rd that has been expanding over the past several years. 

The Jefferson Hills Municipal complex along Old Clairton Rd is currently expanding to include a 

public works and salt storage facility. This will remove salt storage from the floodplain of Peters 

Creek to a more upland location away from surface waters. 

Future development within this sub-watershed must adequately control storm water runoff 

so that flooding problems along Rt51 are not exacerbated. Mitigation of current storm water 

runoff issues within the upper portions of the sub-watershed should be investigated including 
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modeling, possibilities for regional detention and possible green infrastructure options. Existing 

stormwater detention facilities should be inspected and maintained on a regular basis to assure 

that that they are functioning as intended. Existing green infrastructure contributing significantly 

to storm water control should be maintained 

Lewis Run consistently has some of highest conductivity readings within the Peters Creek 

watershed averaging around 2000 µ-siemens/cm. pH readings within Lewis Run, however, 

remain within the 7.0-8.0 range indicating that the stream is well buffered. Some of the major 

tributaries to Lewis Run maintain alkaline pH levels and the fact that the Rt51 tributary originates 

within an old slag pile may actually help to maintain alkaline pH levels in Lewis Run.  

The visual assessment revealed that abandoned mine drainage is ubiquitous throughout 

the Lewis Run sub-watershed. Most of the tributaries are impacted and the headwaters of Lewis 

Run are also affected. Most of this sub-watershed has been undermined or surface mined prior to 

the 1970s and modern regulations. Overburden piles and mining highwalls are common 

throughout the sub-watershed.  

The 2009 Peters Creek Metals TMDL determined that Lewis Run requires a significant 

reduction in aluminum load to bring it into compliance with current regulations. Identifying and 

treating abandoned mine discharges within the Lewis Run sub-watershed that would help to bring 

Peters Creek into compliance for metals loading in the most cost effective manner should be 

investigated. Current efforts to monitor metal loads within the Oakwood Rd Tributary should be 

continued and expanded. Local residents along Oakwood Rd have expressed interest in treating 

that discharge and are monitoring conductivity levels within the stream on a bi-weekly basis. 

Other discharges that should be investigated are the discharge at LW18, discharges along the 

Wray Large Rd Tributary, the Elliot Rd Tributary and the discharge near the headwaters of Lewis 

Run. 

Lewis Run is impaired for recreational use by pathogens and by excess nutrient loads. The 

Pleasant Hills Authority Pump station along Rt51 should be modified to mitigate overflow of raw 

sewage into Lewis Run during precipitation events. This will help to decrease nutrient and 

bacterial loads within Lewis Run. It is also essential to adequately maintain and inspect sewage 

infrastructure on a regular basis. This can be difficult in the more remote lower sections of the 

sub-watershed.  

A plan for recreationally connecting neighborhoods, local parks and the Montour Trail 

should be developed and implemented. This plan should also include a safe means of crossing 

Rt51. 
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Lewis	  Run	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

LW01 -79.915527 40.292095 763 10/3/08 Mouth of  Lewis Run; confluence with Peters Creek

LW02 -79.915690 40.292330 771 10/3/08 Lewis Run culverted under access bridge to Dick Corp.

LW03 -79.918167 40.294461 779 10/19/10 Lewis Run culverted under Old Clairton Rd. Debris jam at culvert entrance.

LW04 -79.919330 40.296280 779 10/3/08 Channel squeezed by Rt51 retaining wall.

LW05 -79.918095 40.297469 809 10/19/10 Stormwater detention basin.

LW06 -79.919630 40.296620 783 10/3/08 Tributary enters on left ascending bank (~10GPM)

LW07 -79.920240 40.296750 786 10/3/08 Stream entering into tight S-Bend. Severe outer bank erosion. Sediment bar in channel. Silt fence in channel.

LW08 -79.920960 40.298230 797 10/3/08 Retaining wall on right ascending bank; Small culverted trib on right ascending bank (1 GPM); concrete dams.

LW09 -79.921251 40.499219 803 10/19/10 Lewis Run culverted under Rt51

LW10 -79.920942 40.299973 790 7/24/13 Retaining wall/gabioned rip-rap along much of  RAB along Lewis Run Rd east of  RT51; pipe crossing stream;flooding during severe rain events.

LW11 -79.921533 40.300426 790 7/24/13 Wray Large Rd Tributary enters on RAB.

LW12 -79.922267 40.300156 810 10/19/10 Lewis Run culverted under Rt51

LW13 -79.923528 40.300502 812 10/19/10 Lewis Run culverted under access bridge to Large VFD Building

LW14 -79.926580 40.300590 815 10/19/10 Lewis Run culverted under access bridge to abandoned property.

LW15 -79.926311 40.300636 812 10/19/10 Lewis Run culverted under 2nd access bridge to abandoned property.

LW16 -79.926580 40.300590 812 10/3/08 Sewer manhole in middle of  stream channel

LW17 -79.928160 40.300350 817 10/3/08 Tributary on left ascending bank (~2 GPM) Reddish stain and aluminum precipitate.

LW18 -79.928650 40.300400 822 10/3/08 Tributary on left ascending bank (~20 GPM); aluminum precipitate, white staining.

LW19 -79.930423 40.301829 843 10/19/10 Lewis Run culverted under Rt51

LW20 -79.930670 40.302510 830 10/3/08 Strong sewage smell, possibly from concrete manhole; no visible sewage impacts in stream.

LW21 -79.930790 40.303005 833 10/3/08 Jefferson Hospital Tributary enters Lewis Run on  right ascending bank (~10 GPM) 

LW22 -79.931010 40.303260 838 10/3/08 Culverted tributary enters on right ascending bank (~3 GPM)

LW23 -79.931420 40.303480 844 7/24/13 Tributary draining valley between Alta Vista Dr and West Jefferson Hills sports fields is culverted under RT51 and enters on LAB.

LW24 -79.932719 40.303911 854 10/19/10 Lewis Run culverted under Rt51. Eroding banks downstream. Illegal dumping over streambank into creek.

LW25 -79.934214 40.304733 856 10/3/08 Lewis Run culverted under Practice T access Rd. Upstream, downstream retaining wall on right ascending bank.

LW26 -79.937002 40.309304 879 10/19/10 Lewis Run culverted under Rt51

LW27 -79.937198 40.310685 884 10/19/10 Lewis Run culverted under commercial parking area

LW28 -79.937791 40.311069 889 10/19/10 Lewis Run culverted under Rt 51. Elliot Rd trib enters on left ascending bank just prior to entering culvert.

LW29 -79.938775 40.310322 914 10/19/10 Impoundment along Elliot Rd. Outlet runs along road and enters storm drain.

LW30 -79.938832 40.313016 901 10/19/10 Lewis Run culverted for ~ 200 ft under commercial parking lot and Rt51.

LW31 -79.938016 40.313547 906 10/3/08 Culverted under Coal Valley Rd; Knotweed infestastion on left ascending bank;algae and metals precipitate present.

LW32 -79.938820 40.314290 901 10/3/08 Tributary culverted under Rt51  enters on left ascending bank (~20GPM), discharge very orange; bank erosion downstream.

LW33 -79.939810 40.316440 912 10/3/08 Tributary enters on right ascending bank (~5GPM);stream substrate coated grey-green.

LW34 -79.940320 40.317240 915 10/3/08 Tributary culverted under Rt51 enters on left ascending bank (~5GPM), aluminum precipitate.

LW35 -79.940700 40.317990 924 10/3/08 Tributary enters on right ascending bank (~10GPM), iron and aluminum precipitate.

LW36 -79.941180 40.319170 926 10/3/08 Bank erosion on right ascending bank .

LW37 -79.941670 40.319149 931 12/30/13 Pleasant Hills Authority Lewis Run Pump Station (problems with overflows during wet weather).

LW38 -79.941486 40.319509 933 10/19/10 Lewis Run Culverted under Rt 51.

LW39 -79.944022 40.319955 981 10/19/10 Stormwater detention basin.

LW40 -79.942228 40.321508 942 10/19/10 Lewis Run and Lewis Run Rd trib meet at this point and are immediately culverted under Rt51 and Sheetz access road.

LW41 -79.941768 40.321767 947 12/30/13 Lewis Run culverted ~ 350 ft under Dean Honda parking lot. Heavy aluminum precipitate. 
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Lewis	  Run	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

LW42 -79.940965 40.322248 956 12/30/13 Lewis Run culverted under North Lewis Run Rd then immediately under Bowser access road and bridge.

LW43 -79.939908 40.323896 1011 12/30/13 Lewis Run culverted under Mon Valley School front playground area for ~ 900 ft.

LW44 -79.940401 40.326385 1111 10/19/10 Stormwater detention basin.

LW45 -79.936950 40.329310 1055 10/3/08 Headwaters of  Lewis Run; Water very cloudy, substrate stained with aluminum precipitate.

Pleasant Hills Tributary

PHT01 -79.943995 40.327464 979 10/19/10 Lewis Run RT51 Tributary daylighted for ~ 350 ft; Otherwise culverted from source above Rt51 commercial district.

PHT02 -79.948921 40.338986 1061 10/19/10 Stormwater detention basin for commercial district.

PHT03 -79.944190 40.343754 1201 10/19/10 Stormwater detention basin for commercial district.

Jefferson Hospital Tributary

JHT01 -79.930622 40.303217 844 10/31/08 Structure in floodplain; some floodplain wetland; stream bank somewhat incised and eroded.

JHT02 -79.930436 40.304361 922 10/19/10 Large wetland on bench above stream. Small drainage in eroded ATV trail.

JHT03 -79.929780 40.305230 882 10/31/08 Bank erosion along access trail.

JHT04 -79.930210 40.309660 936 10/31/08 Deeply incised and eroded channel; exposed gas line; mine spoils on left ascending bank.

JHT05 -79.930182 40.310233 950 10/31/08 Pond at edge of  woods (TDS 1.54). Outlet cutdown and incised.

JHT06 -79.930570 40.313540 969 10/31/08 Wetland filled with yellow boy.

JHT07 -79.932558 40.315133 1034 10/19/10 Drainage diverted to create impoundment on bench on left ascending bank.

JHT08 79.930530 40.317023 989 10/19/10 Significant wetland area on left ascending bank. Right ascending bank is mining highwall.

JHT09 79.930675 40.320448 1039 10/19/10 Small trib enters on left ascending bank from hospital parking area. Channel deeply incised and eroded;stormwater runoff.

JHT10 -79.930750 40.321340 1013 10/31/08 Exposed sewer pipe in stream channel.

Wray Large Rd Tributary

WLT01 -79.922459 40.300725 809 7/24/13 Wray Large Rd Tributary is culverted under Lewis Run Rd.

WLT02 -79.922860 40.301590 821 10/31/08 Lewis Run trib behind Wray Large Rd.

WLT03 -79.922890 40.303700 855 10/31/08 AMD Seep from left ascending bank hillside (~2 GPM)

WLT04 -79.922760 40.304710 876 10/31/08 Stream bed erosion at gas line crossing

WLT05 -79.922230 40.306540 903 10/31/08 AMD discharge from right ascending bank hillside (~10 GPM)

WLT06 -79.922480 40.306910 906 10/31/08 AMD discharge from left ascending bank hillside. Old mining high walls. 

WLT07 -79.922369 40.307704 914 10/31/08 Gasline crossing stream; eroding stream banks and severe cut down just down stream; ATV stream crossing upstream.

WLT08 -79.920100 40.313720 986 10/31/08 Border of  Jefferson Hills Andrew Reilly Park. Entire stream reach surrounded by undeveloped steeply wooded slopes.

Oakwood Road Tributary

ORT01 -79.946257 40.315962 996 10/19/10 Oakwood Rd Stormwater Detention Basin

ORT02 -79.944856 40.315397 977 10/19/10 Oakwood Rd AMD discharge daylighted; Stormwater discharge with AMD component
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8.3 Middle Peters Creek  
 

The Middle Peters Creek sub-watershed includes Peters Creek from State Route 51 

upstream to its confluence with Lick Run and all lands directly draining to Peters Creek.  The 

riparian corridor within this sub-watershed remains principally wooded with a commercial district 

at the eastern end that was a former “coal patch” for the Pittsburgh Terminal No. 7 coal mine. 

This large coal operation was active in the early to mid 1900s. Remnants of many coaling 

endeavors in the form of coal waste piles, high walls and abandoned mine discharges are 

common along the hillsides of this sub-watershed.   

The Wheeling & Lake Erie Railroad Clairton Branch parallels Peters Creek’s southern shore 

with the Mon-Fayette Expressway on the hillside above it. The Montour Trail shares Peters Creek 

Rd along the northern shore in what was once the Pennsylvania Railroad’s Peters Creek Branch 

right of way.  

Evidence of a Strategic Mineral Stockpile operated by the federal government from the 

1940s to the 2000s can be seen along Peters Creek’s southern shore near the Iron Bridge. Two 

ponds of approximately 7 acres that now serve a storm water mitigation function were created in 

this project area during that period and provide fishing opportunities for local residents. 

Numerous wetlands are found along this section of Peters Creek, especially along its 

northern shore. The 1994 Allegheny County Natural Heritage Inventory identified one of these 

wetlands as an exceptional biodiversity area. The Peters Creek Biodiversity Area is an emergent 

wetland marsh. It is one of a few such communities left within Allegheny County and provides 

habitat for a number of Pennsylvania endangered and rare plant and animal species. 

The total area of this sub-watershed is approximately 2.48 square miles and is entirely 

within Jefferson Hills Borough.  

The middle portion of Peters Creek is impaired for recreational use by pathogens and for 

aquatic use by organic enrichment, low dissolved oxygen, siltation, nutrients and metals. This 

impairment is principally due to urban runoff, storm sewers, small residential runoff, bank 

modifications, combined sewer overflows and abandoned mine drainage. (2012 Pennsylvania 

Water Quality Monitoring and Assessment Report)  

Land cover within the Middle Peters Creek sub-watershed is depicted in the pie chart below. 

The dominant land cover types are wooded (52.9%), agricultural/pasture/open space (22.6%) and 

residential (12.5%).  (2006 National Land Cover Database) 
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A visual assessment of the stream was conducted to better understand the current 

physical status of the stream channel, water and riparian zone. The stream segments were 

assessed scored according to the USDA Visual Assessment Protocol.  The results of this 

assessment are found below. 

 
Middle Peters Creek  
 
Waypoints:  PCM01-PCM28 
Description: Peters Creek main stem from Rt51 to just upstream of Beam Run confluence 
USDA Visual Assessment Protocol Score = 6.9 FAIR 
 
Waypoints:  PCM29-PCM50 
Description: Peters Creek main stem from Beam Run confluence to Lick Run confluence 
USDA Visual Assessment Protocol Score = 6.8 FAIR 
 
Waypoints:  SR01-SR19 
Description: Entire length of Snee Run from headwaters to confluence with Peters Creek 
USDA Visual Assessment Protocol Score = 8.7 GOOD 
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Sewage and AMD Impacts 
 

There are a number of abandoned mine discharges along this section of Peters Creek and 

the Snee Run Tributary. The discharges are mainly in the form of seeps but there is a significant 

discharge into a wetland at PCM21. Many of the discharges are alkaline and do not impact Peters 

Creeks or Snee Runs pH level which remains in the 7.0-8.0 range. Beam Run also contributes a 

metals load to Peters Creek.  

A treated sewage smell is often evident along this section of Peters Creek. This reach is 

downstream of sewage treatment outfalls on Lick Run and Piney Fork and often has a significant 

problem with algal blooms in late winter to spring. The main sanitary sewer interceptor from the 

headwaters of Peters Creek to the Clairton Municipal Authority Sewage Treatment Plant runs 

through this valley. A sanitary sewer feeder line also follows the Snee Run valley. There have been 

problems in the past with a malfunctioning sanitary sewer line backing up and emptying raw 

sewage into the stream. This segment of Peters Creek is impaired for recreational use by 

pathogens. The exact source of this impairment is unknown but is most likely caused by a number 

of factors. 

 
 
 
 
 
 
 
 
 
 
 
 
PCM21 – Abandoned mine discharge flows between a 
highwall and a gob pile at an old mining surface mining site 
just west of the “Coal Patch” , flows down a steep hillside 
and enters a wetland within Peters Creeks right ascending 
bank floodplain. 
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SR11 – Metals impacted alkaline discharge enters Snee Run’s right ascending bank. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCM11 – Dead animals within the stream channel as well as their feces is a natural contribution to the bacterial load 
of Peters Creek. 
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Stream Bank Erosion & Siltation 
 
            Stream bank erosion is a major issue within the middle Peters Creek sub-watershed. Most 

of the inputs contributing to stream bank erosion and siltation within this sub-watershed come 

from upstream but the recent construction of the Mon-Fayette Expressway along the entire length 

of Peters Creek’s southern shore is also a contributing factor. Most of the tributaries to Peters 

Creek within this sub-watershed are almost entirely undeveloped and wooded, have few problems 

with stream bank erosion themselves and contribute minimally to the main stems erosion and 

siltation issues. The Snee Run valley is almost entirely wooded but this tributary accepts 

stormwater from residential developments without adequate stormwater controls and does 

experience erosion issues, especially in its upper reaches. A tributary that is culverted under and 

accepts stormwater from the “Coal Patch” residential and commercial area also provides a 

contribution. Beam Run enters Peters Creek within this sub-watershed and also contributes to the 

problem. 

           Numerous wetlands within Peters Creek’s northern shore floodplain as well as the Iron 

Bridge Ponds and wetlands south of Peters Creek help to mitigate stream bank erosion and 

siltation problems along this section of the stream by providing storage for and filtering excess 

stormwaters. The Mon-Fayette Expressway also provides a number of stormwater detention 

basins within this sub-watershed to mitigate runoff from the expressway and PA turnpike facilities.  

              

PCM28 – At a number of locations along Peters Creek Rd in Jefferson Hills the road is pinched between the stream 
and steep cliffs. Stream bank erosion, especially on outer banks, compromises the road at some of these locations. 
Jefferson Hills is proactively utilizing natural stream channel design concepts to protect infrastructure while 
maintaining the natural integrity of the riparian zone, improving transport within the stream channel and increasing 
habitat for fish and other aquatic organisms. PA DEP Growing Greener Grants are helping to fund these Best 
Management Practices implementations. 
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PCM28 – This restored section of Peters Creek has become a favorite of fishermen. This photo was taken on Trout 
opening day 2013. Peters Creek is stocked by Jefferson Hills, South Park Twp and the Tri-Community Anglers. 
 
 
 

 
 
PCM42 – A log vane structure helps to direct the energy of the streams flow toward the center of the channel and 
away from the eroding bank along the road at Jefferson Hills Phase 2 Natural Stream Channel Design Restoration 
Project along Peters Creek Rd. A rootwad just downstream provides added protection to the stream bank. 
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PCM22 – Severe stream bank erosion along Peters Creek Rd just upstream of the Iron Bridge and downstream of a 
retaining wall along Peters Creek at the now closed National Strategic Minerals Site. The streams energy is directed 
at Peters Creek Rd and is eroding tree roots and beginning to compromise the road. Jefferson Hills recently received a 
PA DEP Growing Greener Grant to address this problem with a best management practices solution. 
 
 
 
 
 
 
 
 
 
 
 

 
PCM16 – Stream bank erosion is a natural process, especially on sinuous segments of a stream. The section of 
Peters Creek depicted above is just downstream of the Iron Bridge south of Peters Creek Rd. The vertical walls of the 
eroding outer bank are relatively stable and provide nesting habitat for Kingfishers who dig into the upper bank wall 
to build a nesting burrow. 
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PCM09 – The bottom of Peters Creek is fairly embedded (estimated at 40%-50%) along the entire Middle sub-
watershed reach. The stream is silted and carries a heavy sediment load during precipitation events. This silt and 
embeddedness decreases diversity of aquatic macroinvertebrates 
 
Nutrient Enrichment 
 

Peters Creek is prominently impacted by nutrient enrichment within the Middle sub-
watershed. Substantial algal blooms appear in late winter to early spring and at places can choke 
the channel. Possible sources of this nutrient enrichment are from residential runoff, abandoned 
mine drainage, inadequate sewage treatment and sanitary sewer overflows. Much of this input  
comes from upstream of the Middle sub-watershed. Snee Run also appears to suffer somewhat 
from nutrient enrichment.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCM34 – Filamentous algae covering the left ascending half of Peters Creek’s channel just downstream of the 
Waterman Rd junction with Peters Creek Rd. 
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SR07 – Snee Run also appears to have an excess nutrient load and suffers from an overabundance of algae growing 
within its channel. The above algal bloom appears to be associated with a sanitary sewer line running through the 
valley. Other possible sources include runoff from residential development in the headwaters, runoff from a farm in 
the headwaters and abandoned mine drainage. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Wetlands 
 
 The floodplain north of Peters Creek contains numerous wetlands within the Middle Peters 

Creek sub-watershed including one that is identified in the Allegheny County Natural Heritage 

Inventory as a biodiversity area. In addition to the many wetlands within the creeks northern 

floodplain there are two ponds at the National Strategic Mineral Site south of Peters Creek near 

the Iron Bridge. These ponds are approximately 7 acres in area, flow through a wetland prior to 

emptying into Peters Creek and provide a stormwater detention and recreational function. 

156



 
 
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PCM19 – Wetlands along the north and south side of Peters Creek Rd just west of the “Coal Patch”. Wetlands north of 
Peters Creek Rd are being compromised by homeowner pushing soil and fill over the hillside into the wetland and 
redirecting a stream. There are drainage problems in this area along Peters Creek Rd. 
 
 
 
 

 
PCM18 – The outlet of the Iron Bridge Ponds is culverted under the Wheeling & Lake Erie Clairton Branch tracks and 
flows into a wetland prior to emptying into Peters Creek. 
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PCM18 – The Iron Bridge Ponds are located on the site of the former National Strategic Mineral Stockpile between 
the Wheeling & Lake Erie Railroad tracks and the recently constructed Mon-Fayette Expressway. There are two ponds 
of approximately 7 acres in total area. Water quality within the ponds is relatively good and the ponds support a 
number of fish species as well as freshwater mussels. They also provide breeding habitat for Wood Ducks, a number 
of species of amphibians, muskrats and beaver. Recent groundwater testing at the site revealed high levels of arsenic. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCM26 – A wetland is present in the floodplain of Peters Creek and Beam Run north of Peters Creek Rd just east of 
the confluence of Beam Run. Wetlands are also present across the road from the natural stream channel design 
Phase 1 project (PCM27); forested wetland east of Waterman Rd junction (PCM32); Vernal wetland just west of 
Waterman Rd junction (PCM34); forested wetland east of Snee Run confluence (PCM40); emergent wetland in Snee 
Run’s left ascending floodplain just upstream of confluence with Peters Creek. 
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PCM37 – The Peters Creek Wetland Biodiversity Area is an exceptional value wetland identified by the Allegheny 
County Natural Heritage Inventory as a wetland characterized by a robust emergent marsh community that serves as 
habitat for a population of a state endangered plant species. The wetland is recognized as both a special species 
habitat and a community/ecosystem conservation area and is considered of exceptional significance. Since the 
inventory was completed other species of state significance have been found to be utilizing this wetland and 
surrounding lands including Snow Trillium (Trillium nivale) and Jefferson’s Salamander (Ambystoma jeffersonianum). 
 
Invasive Plants & Floodplain Condition 
 
 Invasive plants are a significant concern in the Middle Peters Creek sub-watershed. 

Monocultures of Japanese Knotweed (Fallopia japonica) have developed at a number of locations 

within the floodplain of Peters Creek. This noxious invasive is starting to find its way into the Snee 

Run valley as well. Purple Loosestripe (Lythrum salicaria) is working its way into a number of 

wetlands, especially around the Iron Bridge Ponds. Bamboo (Phyllostachys sp.) has escaped from 

cultivation and is creating monocultures at a number of locations. Garlic mustard (Alliaria 

petiolata) is becoming a significant problem within the floodplain as well and an invasive woody 

species, Common Buckthorn (Rhamnus cathartica), is starting to establish in some of the 

wetlands. Multiflora Rose (Rosa multiflora), Tree of Heaven (Ailanthus altissima) and invasive 

vines such as Oriental Bittersweet (Celastrus orbiculatus) and Japanese Honeysuckle (Lonicera 

japonica) are choking out natural diversity at a number of locations and are compromising 

regeneration of tree species along the floodplain. Wild Grape (Vitis sp.) is a native but is also 

contributing to this problem along Peters Creek. 
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 A majority of the floodplain along Peters Creek within the Middle sub-watershed remains 

wooded or naturally vegetated. The floodplain is impacted, however, by the above mentioned 

invasives, the Wheeling & Lake Erie Railroad trackage along the southern shore, Peters Creek Rd 

along the northern shore, a commercial area within the floodplain along the eastern end, 

remnants of the National Strategic Mineral Stockpile and significant ATV activity within the 

southern floodplain, especially from the Iron Bridge Ponds to the Turnpike Maintenance Facility. 

 

 
 
 
 
 
PCM10 – Riparian zone along Peters Creek at the Matthews Bus 
Garage. Much of the floodplain remains wooded along Peters 
Creek in the Middle sub-watershed even though there are 
numerous impacts to the floodplain area.  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
PCM07 – Wheeling & Lake Erie 
Railroad tracks alter the left 
ascending bank floodplain and limit 
vegetative growth in the riparian 
zone at many locations along the 
southern side of Peters Creek as 
seen here in the eastern portion of 
the Middle sub-watershed. 
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PCM16 – Japanese Knotweed is infesting the riparian zone along Peters Creek at a number of locations within the 
Middle sub-watershed as it is here just downstream of the Iron Bridge. Purple Loosestrife is colonizing the sediment 
bar in the middle of the creek. Japanese Hop (Humulus japonicus) has recently made an appearance along Peters 
Creek. It is a fast growing annual vine that can grow up to 35 feet a year and is found in disturbed habitats such as 
scoured stream banks. This species outcompetes most native floodplain flora and, in fact, has been known to 
smother populations of knotweed. Japanese Hop is related to native Hops and the species utilized in beer making but 
is not useful for that purpose. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCM17 – Heavy off-road use along a gas company access road along Peters Creek’s left ascending bank just 
downstream of the Iron Bridge causes damage to the floodplain and pollution to Peters Creek in the form of 
sediment-laden runoff. The activity is also compromising a wetland along the stream. 
 
 

161



 
 
 
Stormwater Infrastructure and Issues 
 
 Stormwater generated within the Middle Peters Creek sub-watershed does not appear to 

be a major contributor to the streams erosion and siltation issues. Approximately seventy-five 

percent of the sub-watershed remains either wooded or in vegetated open space. Excess 

stormwater within the Middle Peters Creek sub-watershed is primarily due to runoff from the Mon-

Fayette Expressway, residential development along Gill Hall Rd, residential development along 

Ridge Rd and residential/commercial/industrial development in the eastern portion of the sub-

watershed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCM36 – Stormwater detention basin for the Mon-Fayette Expressway above Peters Creek’s left ascending bank and 
south of the Wheeling & Lake Erie Railroad Clairton Branch. There are six stormwater detention basins along this 
section of Peters Creek to detain stormwater from the expressway and recent residential development along Ridge 
Rd. Note the off-road vehicle tracks through the middle of the detention basin even though the facility is supposedly 
fenced. 
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Encroachments 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCM05 -  Dick Corporation Building encroaches on Peters Creek’s  channel  at the eastern end of the Middle sub-
watershed. A number of outfalls also drain from the building directly into the creek.  

 
 
 
 
 
PCM06 – An abutment for what appears to be an 
old bridge crossing of Peters Creek encroaches on 
the left ascending bank. Concrete debris within the 
stream channel and knotweed infesting the bank. 
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PCM14 – A large debris jam 
filled with garbage encroaches 
on Peters Creek’s channel just 
downstream of the Iron Bridge 
Ponds confluence with the 
stream. An exposed gasline 
100 feet downstream of the 
debris jam was replaced during 
2013 with a new one built 
under the streams channel. 
Remnants of the old line 
appear to remain within the 
channel. 
 
 
 
 
 
 
 
 
 
 
 

 
PCM17 – Looking upstream at the Iron Bridge. The bridges abutments encroach on the stream channel which is 
widened and eroded just downstream of the bridge. Peters Creek Rd runs along the creeks right ascending bank and 
a gas company access road runs along the left ascending bank. 
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PCM23 – A metal retaining wall at the former National Strategic Mineral Stockpile site supported large piles of 
strategic minerals up until about 2005. The constructed hillside carrying the Mon-Fayette Expressway can be seen in 
the background.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Just downstream of PCM35 the Wheeling & Lake Erie Railroad Clairton Branch tracks severely encroach on Peters 
Creek’s channel on the left ascending bank at the site of a popular fishing hole. Large concrete debris has been 
placed along the bank to mitigate erosion and ballast erodes into the creek. 
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PCM45/PCM47 – Looking upstream at the Gill Hall Road bridge crossing of Peters Creek with the Wheeling & Lake 
Erie Railroad Trestle abutments encroaching on Peters Creek’s channel just upstream of the bridge in close proximity. 
Large debris jams form at the trestle abutments and cause severe bank erosion at the site. Downstream of Gill Hall 
Rd on Peters Creek’s right ascending bank Peters Creek Rd is pinched between a steep cliff and the stream along an 
outside bend. Severe bank erosion is compromising Peters Creek Rd at this location. Jefferson Hills recently received 
a PA DEP Growing Greener Grant to implement natural stream channel design restoration BMPs at this site. 
 
Garbage & Dumps 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Littering and illegal dumping is a persistent problem within the Middle Peters Creek sub-watershed, especially around 
the Iron Bridge Ponds and along the access road to the Turnpike Maintenance Facility. Severe flooding in July of 2013 
added significant amounts of garbage to the banks of Peters Creek from upstream. The Tri-Community Anglers has 
sponsored a spring and fall clean-up of the trout stocked portions of Peters Creek and Piney Fork since its inception in 
1998. Volunteers from many other local groups pitch in to help and Jefferson Hills and South Hills Twp Public Works 
take care of trash removal. Above is the result of the Fall 2013 effort. 
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PCM10 – Above: Construction debris, discarded tires and other garbage lines the right ascending bank of Peters 
Creek and encroaches on the channel along what was the back lot of Dick Corporation and now is part of the 
Matthews Bus Garage. 
Below.: Large quantities of construction material, sewer pipe, etc. dumped in close proximity to Peters Creek. During 
severe flooding this debris is often transported into the stream channel and/or carried great distances downstream. 
Storing materials too close to Peters Creek within the floodplain is a problem at a number of locations along the 
stream. 
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Areas of Historical and/or Conservation Significance 
 
 There are a number of areas within the Middle Peters Creek sub-watershed that are unique 

natural areas and worthy of long-term conservation.  

 
 
 
 
 
 

 
The Peters Creek Wetland Biodiversity 
Area (PCWBA) is a diverse emergent 
wetland community that provides habitat 
for a number of Pennsylvania listed rare 
and endangered plant species, an 
amphibian species of special concern and 
breeding habitat for the American 
Woodcock. The hillsides surrounding the 
wetland are an important contributor to 
this diversity and should be conserved. 
There are no other known wetlands within 
the Peters Creek watershed that support 
this degree of diversity and these wetlands 
are unique within Allegheny County.  The 
PCWBA is currently privately owned and 
therefore the long-term conservation 
status of this area is at risk.  
 
 
 
 
 
 
 
 
 
 
Clockwise from top left: Canada Goose on 
nest in Peters Creek Wetland Biodiversity 
Area; White Trout Lily in bloom; Snow 
Trillium and Hepatica blooming on hillside.  
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The Iron Bridge Ponds area is comprised of 7 acres of surface water that provides recreational opportunities for local 
residents, breeding habitat for Wood Ducks and herps, and resting habitat for migrating waterfowl. The ponds also 
serve to mitigate problems with excess stormwater generated by the Mon-Fayette Expressway. Ponds of this size are 
rare within the Peters Creek watershed and the surrounding region. The house to the west of the ponds is also of 
some historical significance as it dates back to the mid-1800s and was built by the Bedell family who originally 
owned most of the surrounding acreage.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Snee Run is a tributary to Peters Creek that drains the valley just east of Gill Hall Rd. The valley surrounding Snee Run 
is steeply sloped and remains mostly wooded with a large floodplain wetland near its confluence with Peters Creek.  It 
is one of very few tributaries within the Peters Creek watershed whose water quality is found to be excellent and 
continues to support a healthy assemblage of stress intolerant macroinvertebrates including a number of species of 
stonefly and caddisfly.    
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Conclusions and Recommendations 
 
 The Peters Creek valley within the Middle Peters Creek sub-watershed is a regional 

recreational asset.  

 The Montour Trail follows Peters Creek Rd along Peters Creek’s northern shore from Gill 

Hall Rd to the Iron Bridge and then continues to Rt51 via borough roads along the Patch 

community of Jefferson Hills. The Montour Trail is part of the Allegheny Passage that permits non-

motorized travel between Pittsburgh and Washington, DC. The Montour Trail Council is working to 

build off-road trail along its entire forty-six mile course from Coraopolis to Clairton. This section 

within Jefferson Hills presents a challenge. 

 The section of Peters Creek within this sub-watershed is stocked with trout by a local 

fishing group, The Tri-Community Anglers, and by Jefferson Hills and South Park Twp. Water 

quality within the stream is adequate to permit stocked trout to survive throughout the year. The 

mostly wooded riparian zone surrounding Peters Creek along this section plays an important part 

in maintaining water temperatures within the stream that are conducive to trout survival. Eleven 

other species of fish, including Smallmouth Bass, were found in this section of Peters Creek 

during fish surveys of 2009 and 2013. The Iron Bridge Ponds also provide sportfishing 

opportunities. 

 Hunting for deer, turkey and small game remains popular within the valley surrounding this 

section of Peters Creek and in the adjoining valleys.  

 This section of the Peters Creek valley is also a destination for joggers, walkers, 

birdwatchers, herpers and botanists interested in the rare plants and herps found within the 

Peters Creek Wetland Biodiversity Area. 

 Most of the PA DCNR approved Peters Creek Greenway lies within the Middle Peters Creek 

sub-watershed. Many of the recommendations of the Peters Creek Greenway study as well as 

Jefferson Hill’s recently upgraded Comprehensive Plan should be implemented and should be 

extended to the Snee Run valley as well. 

 The natural beauty and integrity of the Peters Creek corridor and Snee Run valley should 

be preserved. Forested floodplain along both streams should be conserved and managed to keep 

them healthy and diverse. Preservation of the unique wetlands and biologically diverse areas 

within the Peters Creek and Snee Run corridors should be a priority; especially the Peters Creek 

Wetland Biodiversity Area. Enhancement of degraded wetlands, floodplains and riparian 

vegetation, such as the brownfield acreage surrounding the Iron Bridge Ponds, should be 

implemented where possible. A plan to remediate the water quality issues associated with the 

former National Strategic Mineral Stockpile Site should be developed and implemented. 

Abandoned mine drainage entering Peters Creek and Snee Run should be assessed and 
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remediated where applicable. The overburden pile associated with the Pittsburgh Terminal #7 

Mine should be remediated and the commercial area at the Patch be made more aesthetically 

pleasing so as to attract further commercial development. Excessive and destructive off-road 

activity should be managed and minimized. Efforts should be made to eliminate littering, illegal 

dumping and storage of materials within the flood zone of Peters Creek. Efforts should also be 

made to improve water quality within Peters Creek and to maintain water quality within Snee Run. 

 Non-motorized outdoor recreational activities should be promoted within the corridor and a 

local trail network should be developed to connect communities along Old Clairton Rd, Gill Hall Rd 

and Ridge Rd to the Montour Trail. A walking trail system within the corridor should be developed 

to complement the Montour Trail. 

 Achieving the above goals will require zoning changes within the Peters Creek corridor to 

maintain it as a conservation area. It will also require land acquisition of certain parcels and 

conservation easements for trail building.  

 A long-term community outreach effort will be required to foster cooperation of volunteer 

groups and to enlist their help in achieving the above goals.  Nature and interpretive programs 

should be provided within the valley to increase local interest. Local schools should be integrated 

into this effort and involved in activities to utilize the unique amenities of the Peters Creek 

corridor as an “Outdoor Classroom” for environmental education. 

 Jefferson Hills is already actively working to achieve some of the above goals by utilizing 

natural stream channel design, a best management practice, to remediate degraded segments of 

streambank and channel along Peters Creek within this sub-watershed. This technique helps to 

protect local infrastructure while also improving transport within the stream channel, enhancing 

fish habitat and maintaining the natural integrity of the Peters Creek corridor. Pennsylvania 

Department of Environmental Protection Growing Greener Grants are helping to fund this effort. 

 Since many of the water quality issues within this portion of Peters Creek originate 

upstream of the sub-watershed, regional efforts will have to be implemented to adequately 

control excess stormwaters, mitigate excess nutrients entering Peters Creek from varied sources 

and assure that sewage infrastructure and treatment are being adequately maintained. A 

watershed-wide plan to remediate abandoned mine drainage in a cost effective manner must be 

developed and implemented in order to bring Peters Creek into compliance with metals standards. 

 Development should be encouraged within the eastern portion of this sub-watershed from 

the Patch to Rt51 that maintains and enhances the integrity of the Peters Creek riparian zone and 

implements smart growth concepts.  
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Middle	  Peters	  Creek	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

PCM01 -79.915505 40.292084 764 7/31/10 Confluence of  Lewis Run with Peters Creek

PCM02 -79.915836 40.291976 764 7/31/10 pH,Cond,Temp stream check

PCM03 -79.916948 40.290901 765 7/31/10 Small AMD seep enters Peters Creek on left ascending bank

PCM04 -79.917117 40.289611 777 7/31/10 Stormwater detention basin for Mon-Fayette Expressway

PCM05 -79.917327 40.290854 764 7/31/10 Dick Corp building encroaching on stream bank. A number of  outfalls associated with building.

PCM06 -79.918775 40.290512 765 7/31/10 Remnants of  old structure, possibly part of  old stream crossing, encroaches on stream.

PCM07 -79.919667 40.290167 760 7/31/10 W&LE Clairton Branch track encroaches and constrains stream and riparian vegetation

PCM08 -79.922007 40.289652 767 7/31/10 Outfall enters creek. Heavy algal growth in stream along this section of  creek.

PCM09 -79.922634 40.289382 768 7/31/10 Confluence of  UNT 05020005002042 with Peters Creek. Culverted under Dick Corp back lot.

PCM10 -79.923374 40.288643 775 7/31/10 Good deal of  construction material trash along this section of  creek at Matthews Bus Garage Lot.

PCM11 -79.923509 40.287815 771 7/31/10 Dead buck in velvet in stream. Natural contributor to stream bacterial load

PCM12 -79.923862 40.286744 769 7/31/10 Marks downstream point where stream changes character. Very sinuous, tight bends, steep outside banks.

PCM13 -79.924427 40.286213 772 9/29/12 Small trib enters on left ascending bank just downstream of  exposed natural gas line crossing creek.

PCM14 -79.924780 40.285780 772 9/29/12 Iron Bridge Ponds outlet to Peters Creek on left ascending bank. Large debris jam just downstream.

PCM15 -79.924889 40.285470 776 9/29/12 Iron Bridge Ponds Outlet culverted under W&LE track and enters floodplain wetland.

PCM16 -79.925682 40.285825 771 7/31/10 Upstream terminus of  highly sinuous section of  Peters Creek

PCM17 -79.927810 40.285327 776 7/31/10 Iron Bridge crossing of  Peters Creek. Heavy ATV use and illegal dumping on gas line access road on left ascending bank.

PCM18 -79.927669 40.284300 779 7/31/10 Iron Bridge Ponds. 2 ponds (~7 acre) on what was National Strategic Mineral Stockpile Site. 

PCM19 -79.925734 40.287940 775 7/31/10 Wetlands along both sides of  Peters Creek Rd. Drainage problems.

PCM20 -79.927782 40.287728 916 7/31/10 Old mining highwall. Abandoned mine discharge feeds wetlands at bottom of  slope.

PCM21 -79.927315 40.288595 874 10/19/12 Hillside being cut away and pushed into wetlands to create bench, stream diverted. Possible landslide risk.

PCM22 -79.930000 40.285833 787 7/31/10 Severe bank erosion compromising Peters Creek Rd. 

PCM23 -79.930667 40.285333 777 7/31/10 Retaining wall to stabilize stream banks for strategic mineral storage

PCM24 -79.933107 40.285459 780 7/31/10 Debris jam. Tight S-Bend in stream.

PCM25 -79.934060 40.285620 782 5/8/09 Pennsylvania Fish & Boat Commission Fish Survey Sampling Site PFBC0103

PCM26 -79.935930 40.285030 781 10/6/08 Beam Run confluence. ATV crossing just upstream. Bank erosion. Floodplain wetland on other side of  Peters Creek Rd.

PCM27 -79.937405 40.283249 783 10/6/08 Sediment bar in stream channel. Eroding banks along road. Culvert on right ascending bank draining wetland across road.

PCM28 -79.937333 40.283500 782 4/13/13 Site of  Jefferson Hills Natural Stream Channel Design Stabilization Project Phase I

PCM29 -79.936260 40.280990 781 10/6/08 Culverted tributary on left ascending bank (~5 GPM)

PCM30 -79.936640 40.280570 788 10/6/08 Peters Creek pH,Cond,Temp check

PCM31 -79.935395 40.280518 803 7/31/10 Stormwater detention basin for expressway

PCM32 -79.938129 40.279183 789 10/6/08 Culvert on left ascending bank; trickle flow

PCM33 -79.938333 40.277921 837 7/31/10 Stormwater detention basin for Mon-Fayette Expressway

PCM34 -79.940350 40.279350 794 10/6/08 Eroding right ascending streambanks (undercut) near Waterman Rd East junction. 

PCM35 -79.942500 40.279270 791 10/6/08 Sediment bar in channel/dry trib from turnpike stormwater detention basin. (Former sewage issue)

PCM36 -79.944143 40.279276 807 10/6/08 Stormwater detention basin for expressway

PCM37 -79.944606 40.282234 797 10/6/08 Peters Creek Biodiversity Area (Nat Heritage Inventory); Exceptional Value Wetland/PA rare & endangered species

PCM38 -79.946530 40.282890 798 10/6/08 Culverted trib enters on right ascending bank (~1 GPM)

PCM39 -79.947060 40.283390 803 10/6/08 Seep off  of  hillside on right ascending bank (~ 5-10 GPM)
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Middle	  Peters	  Creek	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

PCM40 -79.948320 40.284320 804 10/6/08 Culvert on right ascending bank provides drainage for forest wetland along steep slope.

PCM41 -79.950040 40.283890 807 10/6/08 Snee Run trib enters on RAB. Stream banks eroding along road. Wetland in Snee Run's LAB floodplain.

PCM42 -79.949948 40.283511 801 4/13/13 Jefferson Hills Natural Stream Channel Design Phase II.

PCM43 -79.952310 40.280890 807 10/6/08 2 ft wide erosion ditch on left ascending bank. Bank littered with sewer pipe. 

PCM44 -79.953670 40.280500 793 10/6/08 Severe bank erosion encroaching on road just below Gill Hall Rd bridge.

PCM45 -79.954095 40.280037 809 7/31/10 Gill Hall Road crossing Peters Creek. Water line crossing just downstream of  bridge.

PCM46 -79.954110 40.279810 814 10/6/08 Culverted tributary(05020005002079) enters on left ascending bank (~ 2 GPM)

PCM47 -79.954485 40.279567 807 7/31/10 W&LE Railroad Trestle in Peters Creek. Sever RAB erosion and prone to large debris jam buildup.

PCM48 -79.952212 40.278042 898 7/31/10 Stormwater detention basin for expressway

PCM49 -79.955411 40.278287 811 7/31/10 Gas line crossing of  Peters Creek and up steep LAB.

PCM50 -79.956060 40.277810 812 10/6/08 Large sediment bar/back channel below Lick Run confluence. 

PCM51 -79.945115 40.276619 957 4/13/13 Stormwater detention basin for residential development along Ridge Rd.

Snee Run

SR01 -79.949990 40.283850 801 6/17/08 Confluence with UNT ,locally Snee Run, on right ascending bank. Snee Run culverted under Peters Creek Rd.

SR02 -79.950689 40.283429 810 7/31/10 Floodplain wetland fills valley floor for several hundred feet. Obvious coal waste disposal on right and left slopes.

SR03 -79.952100 40.285480 837 6/17/08 Tributary enters on left ascending bank/dry.

SR04 -79.952150 40.285780 835 6/17/08 Debris jam/waterfall

SR05 -79.952130 40.286280 849 6/17/08 Debris jam/waterfall some bank erosion.

SR06 -79.952280 40.286660 847 6/17/08 Sewer manhole

SR07 -79.952550 40.286990 858 6/17/08 Sewer manhole, algae in streambed and odors

SR08 -79.953340 40.288310 877 6/17/08 Tributary enters on right ascending bank; light orange precipitate on rocks; debris jam immediately upstream.

SR09 -79.955650 40.290320 939 6/17/08 Seep; orange precipitate; odors

SR10 -79.955820 40.290660 931 6/17/08 Sewer manhole in middle of  stream channel; ATV crossing

SR11 -79.956420 40.291330 952 6/17/08 Tributary enters on right ascending bank (10 GPM); noticeable AMD; very orange

SR12 -79.957080 40.291690 952 6/17/08 Tributary enters on left ascending bank.

SR13 -79.958340 40.292880 966 6/17/08 Gas line; bank erosion; large sewer manhole immediately upstream.

SR14 -79.951293 40.290954 1033 2/13/11 Headwater wetland on working farm.

SR15 -79.957667 40.292333 955 3/15/13 Snee Run confluence with LAB trib.

SR16 -79.958167 40.293167 979 3/15/13 Snee Run cuts through coal overburden pile.

SR17 -79.958167 40.296167 1010 3/15/13 Eroded trib to Snee Run enters on RAB.

SR18 -79.953880 40.297337 1050 3/15/13 Headwaters of  Snee Run off  of  Waterman Rd.

SR19 -79.958087 40.297075 1079 2/13/11 Good example of  residential natural landscaping.
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8.4 Beam Run 
 
 The Beam Run sub-watershed includes an area of approximately 1.99 square miles.  The 

watershed is almost entirely within the municipality of Jefferson Hills Borough. Less than 1% of 

the headwaters are located within Pleasant Hills Borough. 

 The middle portion of the sub-watershed below Chamberlain Rd is characterized by a 

narrow, steeply sloped valley. This, along with the north/south orientation of the stream, provides 

perfect habitat for a regenerating hemlock forest along the streams eastern slope. This forest 

habitat type is not common within the watershed. A working farm is also located on the western 

plateau of this portion of stream. Remaining farmland is especially rare in the Allegheny County 

portion of the watershed.  There are a number of large wetlands along the valley floor from the 

confluence with Peters Creek to above Chamberlain Road and a couple of significant wetlands on 

benches above the valley floor. 

 Beam Run is listed in the 2012 Pennsylvania Integrated Water Quality Monitoring and 

Assessment Report as attaining for some uses. A bacterial study of Beam Run during the summer 

of 2011 revealed that the portion of Beam Run above Chamberlain Rd is attaining for recreational 

use. Much of the stream is also listed as meeting aquatic use standards. However, we have 

identified a number of abandoned mine discharges within this watershed and have visual 

evidence of metals precipitate, especially aluminum, covering the substrate of the stream channel 

in many locations. The 2009 PA DEP Peters Creek Metals TMDL confirms that Beams Run does 

not meet PA standards for metals. The problem seems to be somewhat intermittent and becomes 

much more acute following heavy precipitation events. 

 Land cover within the sub-watershed as of 2006 is depicted in the pie chart below. The 

dominant land cover types within the sub-watershed are wooded (51.8%), 

agricultural/pasture/open space (25.1%) and residential (15.1%). The headwater portion of the 

watershed is where most of 

the residential development 

is located while the 

downstream portion is 

principally wooded. (2006 

National Land Cover 

Database). 
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 A visual assessment of the stream was conducted to better understand the current 

physical status of the stream channel, water and riparian zone. The stream was broken into 2 

segments and was assessed and scored according to the USDA Visual Assessment Protocol.  The 

results of this assessment are found below. 

 

Beam Run Main Stem 
 
Waypoints: BR01-BR48 
Description: Confluence with Peters Creek to Chamberlain Rd crossing of Beam Run plus all  
          waypoints associated with Zora Reclamation Project 
USDA Visual Assessment Protocol Score = 6.45  FAIR 
 
Waypoints:  BR49 – BR72 
Description: Chamberlain Rd crossing of Beam Run to headwaters 
USDA Visual Assessment Protocol Score = 5.8   POOR 
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Beam Run Main Stem 
 
Sewage and AMD Impacts 
 
 

 
 
BR01 – A plume of aluminum precipitate can often be seen at the mouth of Beam Run as it enters Peters Creek.  It is 
intermittent and most prevalent during periods of heavy precipitation. 
 
 
 

 
 
BR05 – There is a bench and high wall from old mining activity along Beam Run’s right ascending bank within the 
lower reach of the stream. A number of abandoned mine drainage seeps and small tributaries emanate from this high 
wall. One of the largest seeps is found at BR05. 
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BR22 - A 30-40 GPM AMD laden spring with yellow boy covering the channels substrate enters a wetland along Beam 
Run’s right ascending bank at BR22. 
 
 

 
 
BR35 – An AMD impacted tributary south of Regency Drive of 40-50 GPM enters Beam Run’s right ascending bank. 
Deep mine discharges MD-1, MD-2 and MD-3 enter this tributary. These discharges were sampled as part of the Zora 
Mine Reclamation Project. 
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BR42 – The tributary that drains the valley between Old Clairton Road and the Chamberlain Ridge Plan and also the 
Zora Mine Reclamation Project area is impacted by deep mine discharges MD-4 and MD-5. It also has been impacted 
by sewage from a malfunctioning sewer line. Regular inspection of sewer infrastructure is essential to avoid pollution; 
especially in remote areas. Above is a photo of sewage entering this tributary from an overflowing manhole. 
 
 

  
 
BR46 - An AMD discharge of ~ 15 GPM north of the Waterman Estates residential neighborhood forms a wetland 
along Beam Run’s left ascending bank. (pH 4.02, Conductivity 1925 µ-s/cm) 
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BR52 –A view of the east branch of an abandoned mine discharge of combined flow of ~ 75 GPM that is heavily 
impacted by aluminum.  This is the most significant AMD discharge into Beam Run. The water temperature of this 
spring remains relatively constant throughout the year. The spring flows down a steep slope into a floodplain wetland.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BR58 – White AMD precipitate evident on substrate of the main stem of Beam Run just downstream of the 
confluence of the Wakefield Road Tributary. The stream channel is deeply incised and the stream banks are eroded. 
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BR40 – Zora Mine Reclamation Project while in operation during 2010. Tributary 002034 to Beam Run flows in the 
bottom of the wooded section of the photo. This reclamation project was associated with Priority 3 abandoned mine 
lands (AML) and was financed via a Government Financed Construction Contract. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BR50 – A view of the gas well just north of the Chamberlain Road crossing of Beam Run. This is one of at least 12 gas 
wells within the Beam Run valley.  
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BR56 – Sanitary sewer infrastructure runs the entire length of Beam Run to Peters Creek. At a number of locations 
the infrastructure encroaches on the stream channel as seen above or stream bank erosion has exposed the sewer 
line as at BR15. Sewer infrastructure within the stream channel often leads to raw sewage within the stream. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BR64 – Input into a stormwater detention basin along Beam Run Rd appears to be impacted by sewage. 
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Stream Bank Erosion & Siltation 
 
 There is little development within the floodplain of Beam Run from Wakefield Road to its 

confluence with Peters Creek. Along this section of Beam Run erosion is mainly caused by off-

road activity within the floodplain and along gas well access roads. Erosion is also caused by 

encroachment by culverts, sewer lines, pipe crossings and ATV crossings of the stream. 

 Significant residential development exists within the headwater portion of Beam Run north 

of Wakefield Rd. A tributary to Beam Run (002025) is culverted for much of its course under a 

residential development along Beam Run Rd. A tributary to Beam Run that drains a valley along 

Wakefield Road is deeply incised and eroded. The main stem of Beam Run (001578) flows 

through a semi-wooded valley between the Jefferson Pointe residential development and a 

residential neighborhood off of Wakefield Road. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BR09 – An off-road trail on Beam Run’s steep right ascending bank creates an erosion gully. 
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BR25 - Heavy off-road activity along a gas well 
access road has created a stormwater channel and 
increased stream sediment load. The road is no 
longer useable due to these severe erosion gullies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
BR29 - An off-road vehicle trail in the floodplain has 
captured and diverted part of Beam Run’s flow. 
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BR44 - This incised and eroding tributary (002034) to Beam Run drains the valley between Old Clairton Road and the 
Chamberlain Ridge residential development. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BR63 – The tributary draining the valley northwest of Wakefield Rd is deeply incised and eroded. It appears to 
function principally as a stormwater conveyance channel for neighborhoods along Wakefield Rd. These 
neighborhoods were built prior to stormwater control requirements. 
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Nutrient Enrichment 
 

  
 
 
 
BR05 - Many of the AMD impacted seeps along an old mining 
highwall in Beam Run’s lower valley are choked with algae 
which is an Indication of excess nutrient enrichment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
BR59 – A tributary to Beam Run just southwest of 
the Woods of Jefferson neighborhood along Beam 
Run Road is impacted by excess algae. 
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Wetlands 
 
 There are a number of significant wetlands along Beam Run’s main stem.  Emergent and 

scrub-shrub wetlands occupy a significant portion of the floodplain and a number of emergent 

wetlands are found on benches above the stream.  Off-road activity occurs within many of these 

wetlands. This activity degrades the wetlands by altering flow patterns, creating significant 

erosion and siltation and destroying habitat. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BR04 – Large floodplain emergent wetland along Beam Run’s right ascending bank near mouth just above Peters 
Creek Rd. This wetland is impacted by heavy off-road activity. 

 

 
 
BR06 – An emergent wetland dominated by cattails on the slopes above Beam Run’s right ascending bank drains to 
this sphagnum wetland just downslope. 

187



 
 
A large mainly scrub-shrub wetland fills Beam Run’s floodplain for 500-600 ft between BR20 and BR24. Willows and 
cattails dominate but there is also some good diversity within this wetland. The steep slopes on both sides of the 
valley make it difficult for ATV’s to traverse this section of floodplain. 
 

 
 
BR27 – This emergent wetland on a bench above Beam Run’s right ascending bank has provided habitat for beaver. 
Beaver most likely helped to enhance this wetland. 
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BR31 – Two small tributaries form a wetland on the left ascending bank. One tributary is captured by an erosion gully 
created by off-road vehicle use. 
 

 

 
 
 An emergent wetland fills the floodplain of Beam Run both south and north of the Chamberlain Road crossing of the 
stream. The wetland begins just downstream of an AMD impacted tributary’s confluence with Beam Run at BR52 and 
extends downstream to below tributary 002029’s entry into the wetland at BR48. The wetland also receives AMD 
impacted drainage from seeps along Chamberlain Road. 
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BR66 – Beam Run forms a wetland along the valley floor between Jefferson Pointe and Meadowfield Lane in the 
headwaters. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I-2 – There are a few old farm pond/impoundments within the Beam Run sub-watershed. The impoundment pictured 
above is located on the Zora parcel just west of the reclamation site. 
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Invasive Plants & Floodplain Condition 
 
 The Beam Run sub-watershed has moderate problems with invasive species, especially 

Multiflora Rose and Japanese Stilt Grass. Japanese Knotweed is becoming a problem in certain 

areas but has not formed a monoculture within the floodplain at any specific location. A 

significant portion of the riparian zone is forested or comprised of wetland.  

 Little residential development has occurred within the streams floodplain except along 

Beam Run Road. Most residential development is on plateaus high above the streams floodplain.   

 Off-road activity within the floodplain and even within the stream bed is creating a 

significant environmental impact. Numerous off-road trail crossings of Beam Run as well as its 

tributaries has caused severe erosion at certain locations and has actually altered flow patterns in 

a number of places. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BR26 – An erosion channel created by off-road activity transports stormwater and sediment into Beam Run. 
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BR33 - The floodplain at this 
location has been altered by 
human activity in the past, 
most likely surface mining. 
Trees of maximum age of 20-
30 years old are growing from 
piles of moved earthen 
material. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
A typical view of Beam Run and its floodplain in 
the lower portion of the valley from upstream of 
the confluence of tributary 002054 to about 
the confluence of tributary 002039. Multiflora 
Rose, Japanese stilt Grass and invasive vines 
are a problem in this part of the sub-watershed. 
Off-road trails within the right ascending 
floodplain alter drainage patterns, cause 
erosion and cause added siltation and 
sedimentation of the stream. 
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A wetland completely covers 
Beam Run’s floodplain from 
just above BR20 to BR24. 
Steep wooded slopes along 
both sides of the floodplain 
force off-road activity onto 
the slopes in this location 
and protects the wetland 
from excessive degradation. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Beam Run’s floodplain narrows and the 
wooded slopes steepen from about the 
confluence of tributary 002034 to just below 
Chamberlain Road. A regenerating Hemlock 
woodland covers the steep right ascending 
slope and a maturing second growth 
hardwood forest covers the left ascending 
slope. Invasives are not a major problem in 
this area. 
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A fairly typical view of Beam Run and its floodplain and wooded slopes between Chamberlain Rd to just below 
Wakefield Rd. The floodplain broadens and the slopes become less steep along this section of stream. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Beam Run’s floodplain in the headwaters upstream of Beam Run Road is littered with all manner of garbage, 
construction material, tires, numerous abandoned vehicles, old machinery and farming equipment. There are also a 
number of abandoned houses along this section of Beam Run. 
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Beam Run’s right ascending bank floodplain below the 002054 tributary is wide and partially comprised of wetland. 
Beam Run’s left ascending bank is steep and wooded along this stream segment. Invasives are not a major problem 
in this area but heavy off-road activity is degrading the wetland and creating erosion and siltation problems. 
 
Stormwater Infrastructure and Issues 
  
 Stormwater does not appear to be a major problem within the lower portion of the main 

stem of Beam Run from downstream of Chamberlain Road to the confluence with Peters Creek 

though there are sections of the stream that are incised and eroded along this segment of stream, 

most notably between BR19 and BR15. Much of the development in the lower portion of Beam 

Run has occurred prior to adequate stormwater control requirements. Little stormwater from 

these developments enters Beam Run directly but is transported to tributaries. Stormwater from 

the Waterman Estates neighborhood is directed to Snee Run. 

 Stormwater is a significant issue within Beam Run upstream of Chamberlain Road and 

especially upstream of Wakefield Road.  Residential neighborhoods along Wakefield Road were 
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built prior to requirements for stormwater controls. A tributary draining these neighborhoods is 

deeply incised and eroded for its entire length. 

 The headwaters of Beam Run flow through a valley to the northeast of Beam Run Road 

The stream is culverted under Beam Run Rd where it meets tributary 002025 which flows under 

Beam Run Road for its entire length.  Beam Run is then daylighted just below where Beam Run 

Road and Wakefield Road meet. The stream meets the Wakefield Road Tributary a few hundred 

feet downstream and is severely eroded and incised downstream of this confluence. Newer 

developments, including The Woods of Jefferson and Jefferson Pointe have stormwater detention 

basins to mitigate the effects of excess stormwater. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BR25 – Off-road trails ascending Beam Run’s steep valley slopes create stormwater runoff channels that alter 
drainage patterns, create excess erosion and add to Beam Runs siltation load. 
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BR59 – The Wakefield Road Tributary at 
its confluence with Beam Run is deeply 
incised and eroded due to excess 
stormwater 

 
BR64 – Stormwater detention basin accepting stormwater from the Woods of Jefferson residential development 
along and off of Beam Run Road. 
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BR69 – Stormwater detention basin for the Jefferson Pointe residential townhome development of of Gill Hall Road. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BR70 – An unstable slope along Beam Run Road at the Jefferson Pointe residential development creates a number of 
public and private problems. Inadequate drainage and excess stormwater are most like contributors to the problem.    
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Encroachments 
 

 
 
 
 
 
 
 
 
BR02 – Beam Run below Peters Creek Rd to Peters Creek. 
The culvert carrying Beam Run under Peters Creek Road is 
eroding and appears to be too small for the flow it carries. 
The stream channel is eroded upstream of the culvert and 
concrete debris in the channel is obstructing flow. This 
stream crossing is in need of replacement. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
BR37 – A number of sanitary sewer sections encroach on Beam Run’s channel and create alteration of flow pattern 
and erosion. 
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BR38 – Pipe crossing of Beam Run creates a plunge pool and totally obstructs the stream channel creating a fish 
barrier and erosion downstream. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BR49 – The culvert carrying Beam Run under Chamberlain Road is either too small or clogged with debris. 
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BR57 – A gas line crossing of the stream creates an obstruction and an old culverted undeveloped road crossing 
encroaches on the channel. The stream is also impacted by abandoned mine drainage at this location. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BR61 – The culvert carrying the Wakefield Road Tributary under Wakefield Road is not adequately sized. Severe 
erosion occurs both upstream and downstream of the crossing. The 002025 tributary to Beam Run flows within an 
enclosed channel for its entire length. Its confluence with Beam Run occurs in the culvert as the headwaters of Beam 
Run are piped under Beam Run Road. Beam Run then emerges from the culvert just downstream of the junction of 
Beam Run Road and Wakefield Road. 
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Garbage & Dumps 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BR10 – Illegal dump site at the top of a tributary along the western slope of Beam Run. 
 
 
 
 

 
BR13 – An illegal dump site along a gas well access road that is heavily eroded by heavy off-road activity near the top 
of Beam Run’s western slope. 
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BR16 – A tree and compostable dumpsite in the foreground and a large fill operation in the distance at the edge and 
over a ravine at a site off of Waterman Road at the head of a tributary (002054) to Beam Run.  
 

 
BR33 –A rotting, illegally dumped truck encroaching on Beam Run’s channel in a remote section of the stream. 
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BR71 – The headwaters of Beam Run upstream of Beam Run Road is one massive dump site with all manner of 
concrete block, hundreds of tires, numerous rotting abandoned vehicles, old machinery, farm equipment, 
deteriorating abandoned houses and railroad ties with rusty nails sticking out of them as seen above and below. 
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Areas of Historical and/or Conservation Significance 
 
 The valley surrounding the main stem of Beam Run from its confluence with Peters Creek 

to Chamberlain Road is wooded or naturally vegetated with a narrow floodplain and steep 

surrounding slopes. There is currently no development within the valley itself with little potential 

for development. Development is confined to the relatively flat plateau areas both east and west 

of the valley.  

 From Chamberlain Road to Wakefield Road the valley remains wooded but the floodplain 

flattens out and widens somewhat. 

 Most of the Beam Run sub-watershed north of Wakefield Road is residential development 

with Beam Run flowing through a narrow valley between neighborhoods. 

 Approximately 75% of the Beam Run sub-watershed remains forested or in open space.  

About 84% of Beam Run’s riparian zone is forested and much of the rest is wetland.  

 Some of the valley is unique and quite scenic, especially the area just south of 

Chamberlain Road, with a Hemlock woodland occupying Beam Run’s steep eastern slope and a 

number of heritage class trees in a maturing second growth forest.  

 Conserving the natural integrity of this valley and utilizing it as a non-motorized connection 

from the burgeoning neighborhoods along Gill Hall Road to the Montour Trail and to other 

recreational amenities within Jefferson Hills and Pleasant Hills should be explored.   

 A new high school for the West Jefferson Hills School District is in the planning stages. The 

school is to be built on Beam Run’s eastern plateau west of Old Clairton Rd and south of Regency 

Drive. Connections from 

this facility to the Beam 

Run valley and utilization 

of the Beam Run valley as 

an outdoor classroom 

should be a part of this 

effort. 

 
 
 
 
 
 
 
 
 

Jefferson Hill’s Environmental Advisory Council exploring the Beam Run valley on a wintry day. 
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Conclusions and Recommendations 
 
 The Beam Run valley is an important natural amenity for Jefferson Hills with numerous 

wetlands and extensive wooded slopes.  

 However, the valley is currently negatively impacted by abandoned mine drainage, erosion 

created by excessive off-road vehicle use and stormwater issues, gas well maintenance issues, 

inadequately sized and/or eroding culverts and other stream encroachments and illegal dumping. 

Recommendation for the watershed follow: 

• Investigate potential for treatment of abandoned mine discharges at BR52, BR46 and 
BR22.  The stream segment just downstream of Chamberlain Road has potential for use 
as a trout hatchery if AMD issues can be resolved. The spring input at BR52 and steep 
wooded slopes maintains stream water temperatures below 60 degrees F year round. 

	  
• Examine the effect of the Zora Reclamation Project on water quality in Beam Run. 

 
• Investigate potential for mitigating stormwater issues in the upper reaches of Beam Run 

with addition of storage along the Wakefield Road Tributary and by implementing green 
infrastructure within the neighborhoods within the headwaters. 

 
• Develop and implement a plan for curtailing and managing excessive off-road activity 

within the valley to minimize damage to Beam Run and floodplain wetlands. Work to 
mitigate erosion damage and excessive runoff created by it. Installation of adequate gating 
along gas well access roads should be part of this effort. 

 
• Work with Jefferson Hills Code Enforcement Officer to eliminate illegal dumping within the 

valley. 
 

• Work to remove/mitigate encroachments impacting the Beam Run stream channel. 
 

• Work to assure that all gas wells and access roads within the valley are being maintained 
adequately. 

 
• Investigate the input to the stormwater basin at BR64 to determine if it is sewage related. 

 
• Work with the Allegheny County Conservation District Agricultural Technician to investigate 

and eliminate farm related nutrient enrichment within the Beam Run sub-watershed 
including the tributary at BR59. 

 
• Develop and implement a riparian management plan for the Beam Run valley to control 

invasive plants and maintain healthy wetlands and wooded slopes. 
 

• Develop and implement a plan for utilizing the Beam Run valley as a resource for non-
motorized recreation and as a connection between neighborhoods and local recreational 
resources while maintaining the natural integrity of the valley. Integrate the new high 
school into this plan. Include stakeholders such as the Jefferson Hill’s Environmental 
Advisory Council, West Jefferson Hills School District, Pittsburgh Trails and Advocacy Group, 
Montour Trail Council and local scouting groups in this endeavor.  

 

206



Beam	  Run	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

BR01 -79.935882 40.285066 765 5/30/08 Confluence of  Beam Run with Peters Creek; Aluminum precipitate at mouth into main stem.

BR02 -79.936203 40.285319 765 5/30/08 Bridge over Beam Run along Peters Creek Rd; Stormwater outlet on left ascending bank. Concrete debris in channel

BR03 -79.93629 40.28561 632 5/30/08 ATV crossing

BR04 -79.935566 40.286068 811 9/5/10 Floodplain wetland adjacent to right ascending bank; ATV activity

BR05 -79.937000 40.286667 803 3/7/13 AMD discharge from wetland up slope.

BR06 -79.936438 40.287121 882 3/7/13 Wetland along old mining high wall leads to slide area covered with spagnum downslope.

BR07 -79.938079 40.286758 798 9/5/10 Small tributary on right ascending bank from east

BR08 -79.938530 40.286840 647 5/30/08 Tributary from left ascending bank of  of  hillside

BR09 -79.937333 40.287833 915 3/7/13 Mini bike trail use down steep slope creates erosion gully.

BR10 -79.941798 40.285873 993 9/5/10 Illegal dumpsite on western slope of  Beam Run

BR11 -79.939210 40.287660 673 5/30/08 Small waterfalls coming down stream/fossils on large rock

BR12 -79.939150 40.288100 653 5/30/08 Wetland/water diverted by ATV trail

BR13 -79.940500 40.287667 910 7/9/11 Typical Shallow gas well on western slope; access roads utilized by ATVs; illegal dumping

BR14 -79.940231 40.289220 816 9/5/10 Trib diverted by ATV trail forming erosion gulley/Invasives; stilt grass, muliflora rose

BR15 -79.940535 40.289247 814 9/5/10 Downstream end of  steep cutdown section of  Beam Run/Sewage line exposed; sewage smell

BR16 -79.943956 40.287060 926 3/7/13 Large fill dump site at edge of  ravine. 

BR17 -79.944500 40.288167 1143 5/10/12 Deteriorating Stone House and Barn

BR18 -79.938835 40.290702 962 3/7/13 Shallow Gas Well

BR19 -79.941180 40.289857 811 9/5/10 Upstream start of  steep cutdown section of  Beam Run

BR20 -79.941431 40.290231 831 9/5/10 Large floodplain wetland downstream terminus partially created by trib entering from east; heavy ATV use; gas line crossing

BR21 -79.943150 40.289655 997 3/7/13 Shallow Gas Well

BR22 -79.941676 40.291092 829 9/5/10 AMD spring discharge; yellowboy; ~30-40 gal/m entering wetland

BR23 -79.939727 40.291940 900 3/7/13 Beam Run trib at top of  ravine on right ascending bank.

BR24 -79.942385 40.291375 826 9/5/10 Upstream terminus of  floodplain wetland covering entire valley floor with steep slopes both sides

BR25 -79.943000 40.291333 842 3/7/13 Gasline crossing of  Beam Run used heavily by ATVs has created a massive erosion gully.

BR26 -79.943023 40.291480 831 9/5/10 ATV crossing Beam Run following gas well access road; erosion and runoff  gullies

BR27 -79.941285 40.291897 924 3/7/13 Wetland on bench above Beam Run's right ascending bank.

BR28 -79.941426 40.292508 1000 3/7/13 Shallow Gas Well

BR29 -79.943700 40.292324 830 9/5/10 Part of  Beam Run diverted from main channel into ATV trail along valley floor

BR30 -79.944323 40.292819 830 9/5/10 Long shallow open water wetland follows steep eastern slope

BR31 -79.944873 40.292703 864 3/7/13 Two tribs meet to form wetland on left ascending bank. ATV activity.

BR32 -79.948876 40.291340 1134 3/7/13 Working farm (~ 140 acres). One of  few in Allegheny County portion of  watershed.

BR33 -79.945197 40.293570 838 9/5/10 Floodplain appears to be altered by old mining activity; abandoned truck along stream

BR34 -79.946857 40.293869 997 9/5/10 Metal drain pipe of  unknown purpose on western slope of  valley

BR35 -79.948210 40.295570 851 3/7/13 Tributary entering along right ascending bank draining valley south of  Regency Dr (~ 40 GPM); aluminum precipitate

BR36 -79.949355 40.297302 954 9/5/10 Small drainage along left ascending bank. No flow.

BR37 -79.949637 40.297717 897 5/30/08 Sanitary sewer sections litter Beam Run channel.

BR38 -79.950426 40.298297 931 9/5/10 Recently modified pipe crossing Beam Run creating waterfall and erosion below crossing

BR39 -79.952212 40.298632 1005 3/7/13 ~5-6 acres cleared on bench on Beam Run LAB starting at Orchard Ct.

BR40 -79.950000 40.299500 961 9/5/10 Zora Mine Reclamation Project Pit Site

BR41 -79.951667 40.299333 931 9/5/10 Construction vehicle crossing of  Beam Run

BR42 -79.951669 40.299483 875 5/30/08 Confluence with tributary draining Zora Mine Reclamation Project site on right ascending bank

BR43 -79.948000 40.304167 948 2/8/13 Clearcutting of  small trib to stream draining Zora Project Site

BR44 -79.948508 40.304712 962 2/8/13 Channelized and eroding stream banks of  Beam Run trib draining Zora Project Site

BR45 -79.949416 40.305174 1052 3/7/13 Stormwater detention basin (Chamberlain Ridge)
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Beam	  Run	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

BR46 -79.954986 40.302306 933 5/30/08 Tributary entering Beam Run on left ascending bank creates floodplain wetland (AMD Discharge ~ 15 GPM)

BR47 -79.953728 40.302953 1029 3/7/13 Shallow Gas Well

BR48 -79.955376 40.303519 923 9/5/10 Tributary entering along left ascending bank creates floodplain wetland downstream of  Chamberlain Road crossing

BR49 -79.955714 40.303928 959 5/30/08 Stream Crossing under Coal Valley Rd #4/Chamberlain Road. Culvert is either too small or clogged. 

BR50 -79.957072 40.304063 1032 3/7/13 Shallow Gas Well

BR51 -79.956520 40.304240 986 5/30/08 Downstream boundary of  large floodplain wetland above Chamberlain Rd crossing

BR52 -79.956080 40.305060 982 5/30/08 Confluence with AMD trib on left ascending bank ( ~ 75 GPM); small debris jam

BR53 -79.955500 40.307000 1002 3/7/13 Small trib draining valley along Chamberlain Rd from TJHS football field enters RAB. Access to pasture along creek.

BR54 -79.955680 40.307090 987 5/30/08 Bank erosion; septic substrate; drainageway from pasture

BR55 -79.957133 40.307144 1047 3/7/13 Shallow Gas Well

BR56 -79.957000 40.307667 999 3/7/13 Debris jam creates 2-3 drop; fish barrier; sewer manhole encroaches on channel; aluminum precipitate present.

BR57 -79.957170 40.307880 1009 5/30/08 Stream crossing; large culvert carrying old farm road; gas line, wells on western slope

BR58 -79.957333 40.309167 1013 3/7/13 Stream channel becomes widened and incised (5-8 ft deep) and detached from floodplain; AMD evident on substate.

BR59 -79.957500 40.309333 1013 3/7/13 Two tribs converge with Beam Run. Wakefield trib on RAB and nutrient impacted trib on LAB.

BR60 -79.957780 40.309797 1021 9/5/10 Beam Run  emerges from culvert (~ 600 ft) under and along Beam Run Rd. 

BR61 -79.956882 40.310078 1028 9/5/10 Beam Run Wakefield trib culverted under Wakefield Rd. Culvert reinforced with gabioned riprap. Heavy erosion.

BR62 -79.956483 40.310630 1043 9/5/10 Beam Run Wakefield trib culverted under private driveway (Golden Oaks).

BR63 -79.956000 40.311167 1041 3/7/13 Wakefield trib in valley west of  Wakefield Rd;deeply incised (6-10 ft) stormwater conveyence channel. Extremely eroded.

BR64 -79.959950 40.310950 1050 3/7/13 Stormwater detention basin. (Woods of  Jefferson) Two stormwater inlets into basin. One appears impacted by sewage.

BR65 -79.958859 40.311095 1035 3/7/13 Beam Run enters culvert under Beam Run Rd from valley between Jefferson Pointe and Meadowfield Rd. 

BR66 -79.958833 40.312667 1050 3/7/13 Stream forms wetland along valley floor between Jefferson Pointe and Meadowfield Lane. Powerline traverse valley.

BR67 -79.959500 40.313833 1051 3/7/13 Captured stream and stormwater from detention basin exit culvert along valley floor.

BR68 -79.959244 40.314166 1079 3/7/13 Two deteriorating abandoned homes in need of  demolition. Great quantities of  construction debris and old equipment along valley.

BR69 -79.960291 40.314351 1079 9/5/10 Stormwater detention basin(Jefferson Pointe)

BR70 -79.962333 40.313000 1097 3/7/13 Unstable section of  steep slope between Beam Run Rd and Jefferson Pointe development.

BR71 -79.316167 -79.960333 1123 3/7/13 Illegal Dump site. Hundreds of  tires, Numerous abandoned vehicles filled with junk, old equipment, engines, debris.

BR72 -79.963494 40.309755 1100 9/5/10 Pond 

Zora Mine Reclamation Project Water Sampling Sites
C-1 -79.950000 40.296944 926 Multiple UNT "D" to Beam Run

C-2 -79.952222 40.299722 916 Multiple UNT "C" to Beam Run

C-3 -79.950833 40.298333 907 Multiple Beam Run Below Operation

C-4 -79.951944 40.299444 914 Multiple UNT "A" to Beam Run Below Operation

C-5 -79.951944 40.299444 914 Multiple Beam Run Above Operation

C-6 -79.948611 40.304167 1004 Multiple UNT "C" to Beam Run 

I-1 -79.944722 40.308889 1042 Multiple Impoundment- Pittsburgh Pit North of  Site

I-2 -79.945833 40.304722 1039 Multiple Impoundment- West of  Site

MD-1 -79.945278 40.298611 949 Multiple Deep Mine Drainage- Pittsburgh Southeast of  Site

MD-2 -79.945278 40.298889 969 Multiple Deep Mine Drainage- Pittsburgh Southeast of  Site

MD-3 -79.945556 40.298333 957 Multiple Deep Mine Drainage- Pittsburgh Southeast of  Site

MD-4 -79.950000 40.303333 1042 Multiple Deep Mine Drainage- Pittsburgh West of  Site

MD-5 -79.950000 40.303333 1042 Multiple Deep Mine Drainage- Pittsburgh West of  Site

S-1 -79.950000 40.300000 979 Multiple Spring West of  Site

S-2 -79.951111 40.296944 924 Multiple Seep- Toe of  Spoil

208



8.5 Lick Run 
 

The headwaters of Lick Run are found along Baptist Rd in Bethel Park. The stream serves 

as the boundary between South Park Twp and Jefferson Hills for much of its course and enters 

Peters Creek just after passing under the Piney Fork Rd Ext that was constructed as mitigation for 

the Mon-Fayette Expressway.  

Colewood Creek, an unnamed tributary along Curry Rd in Baldwin Borough, enters Lick Run 

just northeast of the Wheeling & Lake Erie bridge crossing of Horning Rd. Frequent flooding of 

homes along this tributary has been mitigated by a recent state sponsored flood control project. 

However, flooding during significant rain events in the heavily residential headwater portion of the 

Lick Run sub-watershed remains a problem due to inadequate storm water control infrastructure. 

The Wheeling & Lake Erie Railroad and the Allegheny Valley Railroad parallel Lick Run’s 

east and west banks for much of its course from Bruceton Junction along Cochran Mill Rd to its 

confluence with Peters Creek. 

The lower portion of the watershed is experiencing significant residential development in 

both South Park Twp and Jefferson Hills. 

  The area of the Lick Run sub-watershed is approximately 8.58 square miles and is 

comprised of portions of Bethel Park Borough, Baldwin Borough, Whitehall Borough, Pleasant 

Hills Borough, South Park Township and Jefferson Hills Borough.  

Land cover within the Lick Run sub-watershed is depicted in the pie chart below. The 

dominant land cover types are residential (35.9%), wooded (24.9%) and 

agricultural/pasture/open space (24.0%).  (2006 National Land Cover Database) 
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Lick Run is impaired for recreational use by pathogens and for aquatic use by metals, organic 

enrichment and low dissolved oxygen. This impairment is principally due to urban runoff, storm 

sewers, abandoned mine drainage and municipal point sources. (2012 Pennsylvania Water 

Quality Monitoring and Assessment Report)  

 

A visual assessment of the stream was conducted to better understand the current physical status 

of the stream channel, water and riparian zone.   The results of this assessment are found below. 

 
 
Lick Run Sub-Watershed 
 
Waypoints: LR01-LR20   
Description: Lick Run main stem from confluence with Peters Creek to Cochran Mill Rd Bridge 
USDA Visual Assessment Protocol Score = 7.5 FAIR 
 
Waypoints:  LR21-LR38 
Description:  Lick Run main stem from Cochran Mill Rd Bridge to McElheny Rd 
USDA Visual Assessment Protocol Score = 7.4 FAIR 
 
Waypoints:  LR39-LR64 
Description:  Lick Run main stem from McElheny Rd to Curry Hollow Rd 
USDA Visual Assessment Protocol Score = 6.7 FAIR 
 
Waypoints:  LR65-LR89 
Description:  Lick Run main stem from Curry Hollow Rd to headwaters along Baptist Rd 
USDA Visual Assessment Protocol Score = 6.4 FAIR 
 
Waypoints:  CRT01-CRT07 
Description:  Entire length of Colewood Creek Tributary 
USDA Visual Assessment Protocol Score = 4.8 POOR 
 
Waypoints:  JMT01-JMT16; JMT26-JMT28 
Description:  Jefferson Memorial Tributary from confluence with Lick Run to commercial district 
along  Old Curry Hollow Rd 
USDA Visual Assessment Protocol Score = 6.5 FAIR 
 
Waypoints:  JMT17-JMT25 
Description:  Jefferson Memorial Tributary from commercial district along Old Curry Hollow Rd to 
headwaters at Whitehall Tunnel 
USDA Visual Assessment Protocol Score = 3.1 POOR 
 
Waypoints:  MRT01-MRT23 
Description:  Entire length of Mineral Run Tributary 
USDA Visual Assessment Protocol Score = 5.2 POOR 
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Sewage and AMD Impacts 
 
 Lick Run and many if its tributaries are impacted significantly by abandoned mine 

drainage. A 2009 PA DEP Peters Creek Watershed Metals TMDL study found that the daily 

aluminum load of Lick Run would require a 77% reduction to bring it into compliance with current 

standards. Iron and manganese were not found to be out of compliance. Mineral Run, a tributary 

that drains the valley between Gill Hall Rd and West Bruceton Rd, is severely impacted by 

abandoned mine drainage and the Jefferson Memorial Tributary also has a number of discharges 

along its course. Many of the smaller tributaries along Cochran Mill Rd, including the one that 

drains Riggs Rd, are impacted by heavy loads of aluminum and there are a number of other 

discharges further south to Lick Run’s confluence with Peters Creek. 

 Sewage related issues are significantly 

impacting Lick Run. The Pleasant Hills Authority 

Sewage Treatment Plant discharges into Lick Run 

just upstream of Wallace Rd. The sewage treatment 

plant as well as the communities serviced by this 

treatment plant, including South Park Twp, Baldwin 

Borough, Whitehall Borough and Pleasant Hills 

Borough, are under a consent decree to eliminate 

illegal overflow discharges into streams and to 

significantly reduce infiltration into sanitary sewer 

lines feeding the treatment plant. At a number of 

locations along Lick Run sanitary sewer 

infrastructure has found its way into Lick Run’s low 

flow channel which can create various problems. 

 
 
 
 
 
 
LR07 – AMD discharge flows along the east side of the Wheeling & Lake Erie railroad tracks in a remnant woodlot 
along the Patriot Pointe residential development prior to being culverted under an unimproved access road under the 
tracks. The discharge then flows into a wetland within Lick Run’s right ascending bank floodplain. Construction debris 
and other garbage including industrial grade tires with rims discarded along discharge. 
 
 
 

212



 
 
 
 
 
 
 
 
 
 
 
LR08 - AMD impacted seep erodes through a coal 
waste pile on Lick Run’s left ascending bank leaving a 
heavy deposit at its mouth. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LR10 – An AMD impacted tributary draining a small, steep valley east of Snowden Rd impounds up against the 
Allegheny Valley Railroad tracks. 
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LR16 – AMD impacted tributary draining valley along Riggs Rd enters Lick Run’s left ascending bank after being 
culverted under the Cochran Mill Rd tunnel. Severe erosion problems on the streams right ascending bank along the 
road from Snowden Rd junction to tunnel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LR19 – AMD impacted tributary to Lick Run draining the valley between Klein Rd and the Washington Square 
residential development in Jefferson Hills creates an impoundment up against the Wheeling & Lake Erie Railroad 
tracks prior to entering Lick Run’s right ascending bank just downstream of the Cochran Mill Rd Bridge. 
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LR28 - A culverted AMD impacted discharge ponds along the Allegheny Valley Railroad tracks just downstream of 
Wallace Rd prior to entering Lick Run’s left ascending bank. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LR40 – Mineral Run Tributary enters Lick Run’s right ascending bank just west of Cochran Mill Rd near its junction 
with Stilley Rd. This tributary is impacted by several AMD discharges depicted below. 
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MRT17/MRT16 – An AMD discharge flows from under the gabion rip-rapped retaining wall and enters a wetland just 
west of Thomas Jefferson Dr and Jefferson Estates. In background is a stormwater detention basin that is impacted by 
AMD.  
 

 
 
 
 
 
 
MRT15 – Discharges from the 
wetland and detention basin enter 
Mineral Run’s right ascending bank in 
the valley between Jefferson Estates 
and West Bruceton Rd. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

216



 
MRT13/MRT05/MRT14 – Several other AMD discharges enter Mineral Run’s right ascending bank downstream along 
a large coal waste pile and further downstream along Stilley Rd. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JMT04 – A culverted AMD discharge flows under the Allegheny Valley Railroad tracks and enters the Jefferson 
Memorial Tributary’s right ascending bank at the AVR and W&LE interchange at Bruceton. 
 

217



 
 
 
 
 
 
LR05 – Raw sewage enters Lick Run just upstream of the 
W&LE overpass as the result of a sanitary sewer manhole 
malfunction. Sewage infrastructure within the stream 
channel is often compromised by flooding and debris jams. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
LR30/LR31 – Pleasant Hills Authority Sewage 
Treatment Plant outfall into Lick Run just 
upstream of Wallace Rd bridge. Further 
upstream a smaller outfall from the sewage 
plant can be seen entering Lick Run’s left 
ascending bank. 
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JMT01 - Sanitary sewer manhole in Lick Run’s channel 
at confluence of Jefferson Memorial Tributary just 
downstream of Wilson Rd bridge. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JMT10 – A sanitary sewer manhole within the channel of the Jefferson Memorial Tributary along Allegheny Valley 
Railroad tracks. 
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Stream Bank Erosion & Siltation 
 
 Stream bank erosion and siltation are plentiful throughout the Lick Run sub-watershed, 

especially within the heavily developed headwaters section and along the Jefferson Memorial 

Tributary.  This area of the sub-watershed was developed prior to implementation of adequate 

requirements for stormwater controls. These excess stormwaters continue to create erosion 

issues along Cochran Mill Rd. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LR08 to LR09 – Stream bank erosion is a natural process, however, in the lower relatively undeveloped reaches of 
Lick Run there are sections of erosion that appear to be excessive and unstable. 
 
 
 
 
 
 
LR55 – Gabioned rip-rap along Lick Run’s severely eroding 
left ascending bank just upstream of bridge crossing of Lick 
Run under Cochran Mill Rd. 
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JMT17 – Severely eroding right ascending bank of Jefferson Memorial Tributary just downstream of the streams exit 
from an approximately 700 foot culvert under a commercial district along Old Curry Hollow Rd. Attempts to stabilize 
this bank have not been successful. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
MRT06 – Unstable and eroding slope above Mineral Run’s left ascending bank that was recently re-graded as part of 
the Hunters Field residential development along West Bruceton Rd in Jefferson Hills. 
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MRT11 – Eroding right ascending bank of Mineral Run. Remnants of silt fence that is little more than refuse. 
 
 
 
 
 
Nutrient Enrichment 
 
 Excess nutrient enrichment is a significant problem within Lick Run, especially 

downstream of the sewage treatment plant, and within many of its tributaries. Possible sources of 

this enrichment include numerous instances of abandoned mine drainage, inadequate sewage 

treatment, malfunctioning sewer infrastructure and stormwater runoff from residential and 

commercial developments. 
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JMT05 – A number of issues are illustrated in this photo taken along the lower reach of the Jefferson Memorial 
Tributary. An overabundance of algal growth is evident as is encroachment from an old railroad tie wall along the 
streams left ascending bank, construction debris within the floodplain and concrete debris obstructing the stream 
channel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JMT20 – Numerous discharges of stormwater from the commercial district along Terence Drive enter Jefferson 
Memorial Tributary just downstream of the Curry Hollow Rd overpass. There are also several discharges upstream of 
the bridge to the headwaters near Whitehall Tunnel. Many of these discharges are choked with algae as is the stream 
channel itself. 
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Wetlands 
 
 The floodplains of Lick Run are not characterized by large wetlands, however, there are a 

few significant wetlands along the stream as well as a number of smaller ones.  

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LR06 - A significant wetland within Lick Run’s right ascending floodplain just upstream of the Wheeling & Lake Erie 
Railroad tunnel, west of the Patriot Pointe residential development in Jefferson Hills and east of South Park Twp’s 
Snowden neighborhood. The wetland is fed by at least one AMD discharge and is most likely helping to mitigate it. 
Queen Snakes, a species of special concern in Pennsylvania, are inhabiting this wetland. 
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LR13 - Approximately .6 miles upstream another significant wetland exists within Lick Run’s left ascending floodplain. 
There is some off-road erosion and bank erosion in this area. Further upstream just north of the Cochran Mill Rd 
Bridge at LR21 a landowner is attempting to drain a floodplain wetland with drainage ditches to Lick Run. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MRT22 – A view of what used to be the Barati farm pond toward new residential development along West Bruceton 
Road in 2013. The pond is being maintained as part of the Hunters Field residential development. A chemical has 
been added to the pond and provides it with a deep aqua tinge. A forebay was also included in the design to help to 
mitigate siltation problems within the pond.   
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MRT23 – Pond/wetland west of West Bruceton Rd across from current Hunters Field development.  
 
Invasive Plants & Floodplain Condition 
 
  The floodplain condition along the main stem of Lick Run changes quite dramatically from 

its headwaters to its confluence with Peters Creek.   

 The headwaters portion of the watershed is highly developed. Lick Run is culverted under a 

commercial district for several hundred feet along Baptist Rd not far from its source just south of 

Millenium Park. It is then constrained by Horning Rd and culverted numerous times under private 

driveways, under the W&LE Railroad, and then again for 600 ft behind a Pennsylvania American 

Water facility. The stream is then constrained between un-vegetated commercial areas to its 

confluence with a tributary along Gardenville Rd that drains a residential development that 

experiences severe flooding issues. There is little natural floodplain left in this area with an 

inadequate riparian buffer and numerous bank modifications characterizing this section of stream. 

 From Gardenville Rd to McAnulty Rd the floodplain condition improves. The right ascending 

floodplain is mostly naturally vegetated and the left ascending bank consists of residential back 

yards with inadequate riparian buffer in sections.  

 Downstream of McAnulty to Horning Rd the stream is constrained between un-vegetated 

commercial areas and residential yards and then between a large coal waste pile and Bloom 

Engineering which is mostly impervious surface. 

 Downstream of Horning Rd to the culvert under the Wheeling & Lake Erie Railroad the 

floodplain is naturally vegetated with wetland and scrubby woodland. 

 From the Wheeling & Lake Erie Railroad to Curry Hollow Rd Lick Run flows along Horning 

Rd and then between residential and commercial areas. There are numerous bank modifications, 
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a good deal of debris in the floodplain, a number of culverts and crossings of the stream and an 

inadequate riparian buffer along much of this section of Lick Run. 

 The right ascending bank floodplain downstream of Curry Hollow Rd to Hough Rd consists 

of scrubby woodland and farm field and the left ascending bank is a mixture of commercial and 

residential development with a good deal of impervious surface and little riparian buffer along 

Lick Run. 

 From Hough Rd to Wilson Rd Lick Run flows along and is constrained by Cochran Mill Rd 

for much of its course. An adequate vegetated buffer exists along the right ascending floodplain 

until the stream is culverted to the west side of Cochran Mill Rd. The stream then flows through a 

mixture of commercial and residential areas prior to being culverted under Wilson Road and  the 

Allegheny Valley Railroad tracks. The stream is inadequately buffered along this section. 

 Lick Run flows along Cochran Mill Rd from Wilson Road to the Cochran Mill Rd bridge. The 

stream flows through a number of commercial and residential areas and along the Pleasant Hills 

Authority Wastewater Treatment Plant. It is culverted and crossed numerous times under public 

and private roads and under the railroad. There are sections that are adequately buffered but 

there are also numerous areas that are mowed right up to the stream bank with little to no forest 

left along the stream. Impervious commercial areas, Cochran Mill Rd, the sewage treatment plant 

and the Allegheny Valley Railroad tracks impinge upon the stream bank at a number of locations. 

Large infestations of Japanese Knotweed are also present within the floodplain at a number of 

locations along this section of Lick Run. 

 From the Cochran Mill Rd Bridge to Lick Run’s confluence with Peters Creek the floodplain 

is mostly naturally vegetated with forest and a number of wetlands.  The forest along the 

floodplain appears to be recovering from old mining activity at a number of locations. Off-road 

activity is evident and causing erosion at a number of sites and there are significant infestations 

of Japanese Knotweed within the floodplain.  

 Just downstream of the Cochran Mill Rd Bridge there is an approximately 7.0 acre site 

along 1600 feet of Lick Run’s right ascending floodplain that is cleared and appears to be utilized 

for storage of various materials. An inadequate vegetated buffer exists along Lick Run at this 

location. Cochran Mill Rd constrains the streams left ascending bank along part of this area and 

there is a serious issue with bank erosion from the Cochran Mill Road bridge to the Allegheny 

Valley Railroad underpass. 

 The Mineral Run valley is mostly naturally vegetated but its right ascending bank is 

constrained by the Jefferson Estates residential development and by a large coal waste pile along 

its upper reach just downstream of Mowry Park. The steep slope along this area is not adequately 

vegetated and there are problems with stream bank erosion as well as areas with Japanese 
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Knotweed along this stream. Pleasant Hills Authority sewer lines run along the streams left 

ascending bank and new residential development is taking place on the hill top along the streams 

right ascending bank. A connector road that will cross the stream and connect Jefferson Estates 

with the Hunters Field development is in the planning stage. 

  
Stormwater Infrastructure and Issues 

 
 
 
CRT06 – Dense residential and commercial 
development combined with inadequately sized 
stormwater infrastructure in the headwaters portion of 
the Lick Run sub-watershed contributes to flooding 
problems along Colewood Road and within residential 
areas east of Gardenville Rd. To the left is a view of a 
2000 foot concrete flood control channel built along 
the entire length of Colewood Rd to mitigate flooding 
problems in the area. These types of projects are un-
natural, costly, require long-term maintenance and 
cause erosion issues downstream of the project. 
Adequate stormwater control is essential during 
development to avoid these types of problems. 
Managing stormwater effectively on site is essential. 
Retrofitting solutions after the fact is often extremely 
difficult and costly. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JMT24 – Stormwater enters the extreme upper reach of the Jefferson Memorial Tributary from Pleasant Hills and 
Baldwin Borough neighborhoods east of the Allegheny Valley Railroad near the Whitehall Tunnel. Excess algae is 
present along this entire section of the stream. 
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JMT11 – A culverted stream that accepts stormwater from a detention pond servicing Pleasant Hills residential 
neighborhoods west of West Bruceton Rd enters Jefferson Memorial Tributary’s right ascending bank. The tributary 
channel is braided and eroded at this location. The stream appears to have been culverted and the area filled and 
graded in anticipation of additional commercial development along an extended Terence Drive. 

 
 
 
 
 
 
 
 
 
 
A view of a tributary that flows behind Wilson 
Park and then along one of South Park 
Township’s few remaining farming operations 
along Wilson Road enters Lick Run at LR45. 
The tributary is deeply incised and channelized 
behind the park and appears to be functioning 
principally as a stormwater conveyance 
channel for neighborhoods north of Wilson 
Road. 
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LR03 – A great deal of new development is taking place 
along the lower reaches of Lick Run. To the right is a view 
of another deeply incised and channelized tributary to Lick 
Run that accepts stormwater from the Patriot Pointe 
development along Gill Hall Road in Jefferson Hills. The 
tributary is seen exiting a culvert under the Wheeling & 
Lake Erie Railroad. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A stormwater detention basin within the Washington Square residential development along Gill Hall Road, Waterman 
Road and the Wheeling & Lake Erie Railroad tracks in Jefferson Hills. The lower reach of Lick Run forms the border 
between Jefferson Hills and South Park Township. Ordinances requiring effective stormwater control are absolutely 
essential in this rapidly developing sub-watershed. Retaining green infrastructure and stormwater on site and 
implementation of best management stormwater practices are most likely necessary to be protective of water quality 
in Lick Run. 
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MRT07 – A stormwater detention basin that is part of the Hunter’s Fields development along West Bruceton Road and 
Mineral Run in Jefferson Hills. 
 
Encroachments 
 
 The upper reaches of the main stem of Lick Run are one encroachment after another along 

Baptist and Horning Road all the way down to the newly replaced bridge that carries Curry Hollow 

Road. The stream is culverted for several hundred feet under a commercial district on Baptist Rd 

(LR88) and again under the Pennsylvania American Water Company facility along Horning Road 

(LR82).  The stream also passes under the Wheeling & Lake Erie Railroad at two locations 

(LR83,LR71) and is squeezed between the W&LE tracks and Bloom Engineering near Curry Road 

(LR64). In addition, there are several private driveway crossings and pedestrian bridge crossings 

of Lick Run within the upper reaches of the stream. 

 There are still numerous encroachments in the form of public and private bridge crossings 

of the stream downstream of Curry Hollow Road to the historically significant Cochran Mill Road 

stone bridge at LR20. 

 Lick Run flows through a mostly undeveloped, wooded valley downstream of the Cochran 

Mill Road Bridge to its confluence with Peters Creek. The only encroachments in this section are 

Cochran Mill Road just downstream of LR20 for several hundred feet, the Wheeling & Lake Erie 

Tunnel at LR05 and the bridge crossing of Piney Fork Road Ext at LR02 near Lick Run’s mouth. 

 The Wheeling & Lake Erie Railroad parallels Lick Run’s right ascending bank and the 

Allegheny Valley Railroad parallels the streams left ascending bank along this segment but 

neither encroach on the stream channel accept at LR05. 
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LR05 – Lick Run flows under the Wheeling & Lake 
Erie Railroad. A sewer manhole can be seen 
within the stream channel just upstream of the 
bridge. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LR64 – A downstream view of Lick Run flowing through the recently completed Curry Hollow Road bridge 
replacement and intersection realignment project near the border of Baldwin Borough, South Park Township, 
Pleasant Hills Borough and Jefferson Hills Borough. 
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LR33 – A berm dam across Lick Run’s channel creates a fish barrier within the stream. 
 

 
LR44 - A homeowner bridge crossing of Lick Run along a section of stream that runs primarily along bedrock. The 
bridge restricts the stream channel. 
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A debris jam within Lick Run along Cochran Mill Road has formed behind a sewer manhole within the stream channel. 
This is a common occurrence, compromises sewer infrastructure and often leads to raw sewage within the stream. 
The debris jam is comprised of assorted debris including litter and construction material. 

 
 
 
 
 
JMT02 - This culvert carries 
the Jefferson Memorial 
Tributary under the 
Wheeling & Lake Erie 
Railroad tracks and under a 
commercial area at the 
corner of Cochran Mill Rd 
and West Bruceton Rd near 
the mouth of the stream. 
The culvert is too small for 
the flow it must carry during 
precipitation events which 
causes erosion both  
upstream and downstream 
of the culvert. The 
obstuctions placed in front 
of the culvert to keep it from 
clogging from debris create 
debris jams across the 
channel and require regular 
maintenance. 
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JMT17 -  Jefferson Memorial Tributary channel clogged with concrete and other assorted rubble just downstream of its 
exit from a 700 foot culvert under a commercial district along Old Curry Hollow Road. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MRT08 – Homeowner attempt at a stream crossing of Mineral Run obstructs the stream channel, creates erosion 
issues, is eroding itself and should be removed. 
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Garbage & Dumps 
 
 
 
 
 
 
 
 
 
 
 
LR11 – Landowner along Snowden Road is 
pushing concrete construction debris into a 
tributary to Lick Run. The tributary also is impacted 
by abandoned mine drainage. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
JMT05 – Concrete rubble is obstructing the channel of the Jefferson Memorial Tributary. Remnants of a concrete 
structure forms a low dam across the stream channel and creates a fish barrier at this location. 
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JMT06–JMT07 – Numerous piles of construction debris and rubble within the Jefferson Memorial Tributary’s left and 
right ascending floodplain along this section of stream. Some of the debris piles appear to be recent and some appear 
to be of some age. It appears that the area has been utilized for illegal dumping for some time.  
 
 

 
JMT09 – Jefferson Memorial Tributary’s wide floodplain is littered with tires and other assorted litter, garbage and 
debris. The floodplain is also inhabited by numerous Black Walnut saplings and small trees. 
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The floodplain and steep slopes surrounding the 
tributary along Waterman Road that drains to Lick Run 
is polluted with numerous tires and assorted garbage 
and illegally dumped material. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Areas of Historical and/or Conservation Significance 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The A.W. Robertson Arboretum is a 16 acre virgin woodland and meadow along West Bruceton Road in Pleasant Hills 
within the Lick Run sub-watershed. The arboretum provides a respite of tranquility within a mostly developed 
residential  neighborhood and is a testament to several generations of wise stewardship.  Virgin woodlots are a rarity 
in Pennsylvania and this is one of few left within the Peters Creek watershed. 
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The Jacob Beam cabin is located within the Jefferson Memorial Park and is an important artifact of the early 
European settlement of the Peters Creek valley. The cabin is typical of those built by the original European settlers to 
this region and is one of the few examples that remain in Allegheny County. It has been rebuilt to the exact size of 
Jacob Beam's cabin using some of the original logs and rafters. He staked out his claim to 160 acres and built his 
cabin in 1782 near a never failing spring. This is also a reminder of the critical importance of clean water for humans 
and all living organisms. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LR20 – The Cochran Mill Road Bridge is listed as stone arch bridge S-2 in the Pennsylvania Historical and Museum 
Commission survey of PennDOT bridges that have significant historical value. The structure is described as 
"segmental arch of high quality rock, faced ashlar construction; voussoirs dressed; parapet finished with curved 
course." The survey entry reports the date as 1901.  Remnants of the the saw and grist mill of Joseph Cochran on Lick 
Run just upstream from this bridge can be seen in the upper right of the photo. The mill race -- the water diverted from 
the stream to power the mill -- ran to the west of the stream, through the mill near the western end of the bridge site. 
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LR06 - An emergent wetland within Lick Run’s right ascending floodplain just upstream of the Wheeling & Lake Erie 
Railroad Tunnel serves a number of functions. It filters abandoned mine waters from a discharge along the W&LE 
tracks near the Patriot Pointe development in Jefferson Hills prior to its entrance into Lick Run. The wetland also 
provides habitat for wildlife including the Queen Snake (Regina septemvittata), a species of special concern in 
Pennsylvania. 

 
 
 
 
 
 
Heritage class trees occur at a number of locations 
within the Lick Run sub-watershed. The majestic White 
Oak pictured to the left is found just south of 
Waterman Rd along the Wheeling & Lake Erie railroad 
tracks. Numerous heritage trees are also found within 
the Jefferson Memorial Park and within the South Park 
County Park Golf Course. 
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Conclusions and Recommendations 
 
  The Lick Run sub-watershed is significantly impacted by abandoned mine drainage at 

numerous locations.  The PA DEP Metals TMDL Study of 2009 found that aluminum is out of 

compliance in Lick Run and would require a 77% reduction in average daily load to bring it into 

compliance with current standards. 

 Discharges along Mineral Run (MRT13,MRT14,MRT15) within property controlled by the 

Jefferson Estates Homeowners Association appear to be the most significant discharges within 

the sub-watershed. There is also a coal waste pile (MRT12) associated with these discharges as 

well as a wetland (MRT17) and a stormwater detention basin (MRT16) impacted by AMD. All of 

these features are part of dedicated open space set aside as part of the Jefferson Estates Planned 

Residential Development. The possibility of treating these discharges and reclaiming the coal 

waste pile should be further investigated. 

 The Mineral Run valley is currently experiencing rapid residential development.  Pleasant 

Hill’s Mowry Park is at the head of the Mineral Run Valley.  The possibility of maintaining an open 

space buffer along the stream and utilizing this corridor as a part of a non-motorized connection 

to other municipal parks and to South Park County Park should be explored.  

 The abandoned mine discharge along Riggs Road that enters Lick Run at LR16 is heavily 

impacted by aluminum and should be further investigated for treatment. Abandoned mine 

discharges along the Wheeling & Lake Erie Railroad tracks at LR10 and LR19 and along the 

Allegheny Valley Railroad tracks at LR28 may also be treatable and should be investigated further. 

 The Pleasant Hills Sewage Authority and communities contributing to the sewage plant 

including Whitehall Borough, Baldwin Borough, Pleasant Hills Borough and South Park Township 

are currently under a consent decree to decrease infiltration and sewage overflows into Lick Run. 

This will require facility upgrades to the wastewater treatment plant (LR30) along Lick Run in 

South Park Township, added storage at Colewood Park (CRT01) in Baldwin Borough and 

monitoring and corrective maintenance of infrastructure within the municipalities.  

 Several sewer manholes were found within Lick Run’s and the Jefferson Memorial 

Tributary’s low flow channel during the visual assessment. This can lead to many  problems 

including debris jams, damage to sewage infrastructure and additional raw sewage within the 

stream.   

 An overabundance of algae was found within the lower reach of Lick Run (LR08) and at 

numerous locations along the Jefferson Memorial Tributary (JMT03,JMT05,JMT19,JMT24). This 

excess algae is often an indication of nutrient overload.  Abandoned mine drainage, sewage 
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treatment plant outfalls, storm sewers and residential and urban runoff can all be contributing 

factors. The source of this nutrient overload should be further investigated. 

 Inadequately controlled stormwater and flooding is a major problem within the headwater 

portion of the Lick Run sub-watershed. Excessive encroachment and culverting of Lick Run’s 

channel in this portion of the sub-watershed contributes to the problem.  

 The inadequately controlled stormwater also contributes to problems further downstream 

including flooding, excess erosion and infrastructure damage along Cochran Mill Road in South 

Park Township and Jefferson Hills Borough.  Stream bank erosion problems are exacerbated by 

inadequate natural vegetation buffers within the floodplain of Lick Run along the Cochran Mill 

Road portion of the stream. 

 A great deal of new residential development is taking place within the lower reach of the 

Lick Run sub-watershed, especially along Gill Hall Road in Jefferson Hills, however, development is 

not taking place within the floodplain of Lick Run. The floodplain remains mostly wooded from the 

Cochran Mill Road Bridge to Lick Run’s confluence with Peters Creek. It is imperative to maintain 

this wooded floodplain and to adequately control stormwater within new development along this 

section of stream. It is also essential to encourage use of Best Management Practices within 

these developments to minimize further problems created by additional excess stormwater. 

 Retrofitting stormwater solutions within the upper portion of the watershed will not be easy, 

however, opportunities for implementation of green infrastructure solutions including addition of 

rain gardens, rain barrels, bioswales, riparian buffers and additional storage in this portion of the 

sub-watershed should be explored. 

 A number of the tributaries to Lick Run, including Jefferson Memorial Tributary, Mineral 

Run Tributary, and Wilson Road Tributary, also suffer from excess stormwater. Source reduction 

opportunities should also be explored within communities contributing to these problems. 

 The establishment of invasive plants, most notably Japanese Knotweed and invasive vines, 

is a problem within Lick Run’s floodplain at a number of locations. Developing and implementing 

an effective riparian management plan for the sub-watershed which includes invasive 

management and riparian plantings of native plants along Lick Run will help to mitigate stream 

bank erosion and flooding and also help to maintain long-term water quality within Lick Run and 

its tributaries. 

 A number of locations along Lick Run and its tributaries would also benefit from natural 

stream channel design remediation and removal of structures and debris encroaching on the 

streams channel. 

 There are also a number of areas within the Lick Run sub-watershed that are worthy of 

long-term conservation. The emergent wetland (LR06) along Lick Run upstream of the W&LE 

242



tunnel is providing a number of natural services and is also habitat for a Pennsylvania species of 

special concern.   

 The wise stewardship of A.W. Robertson and his wife has provided the local area with a 

unique natural amenity, a virgin woodlot, which now provides some of the only open space within 

an otherwise built out community. The heritage class oaks and other tree species within this 

woodlot are protected for perpetuity by the Robertson’s generosity and foresight. This example 

should be emulated to protect other heritage trees within the Peters Creek watershed. 

 A number of structures including the Cochran Mill Road Bridge and the Jacob Beam Cabin 

provide important reminders of our local settlement and history. 
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Lick	  Run	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Notes

LR01 40.277722 -79.956255 815 6/19/08 Confluence of  Lick Run with Peters Creek

LR02 40.277968 -79.956893 815 4/14/11 Lick Run culverted under Piney Fork Rd Ext

LR03 40.278420 -79.960198 820 6/19/08 Tributary enters Lick Run on right ascending bank. Receives stormwater from Patriot Pointe development.

LR04 40.280302 -79.960967 911 4/14/11 Stormwater detention basin for Patriot Pointe.

LR05 40.278364 -79.961004 824 4/14/11 Lick Run culverted under Wheeling & Lake Erie Connellsville Branch. Sanitary sewer manhole in stream just upstream.

LR06 40.279725 -79.962509 830 6/19/08 Large floodplain wetland on right ascending bank, outlet enters Lick Run

LR07 40.279725 -79.962600 876 4/14/11 AMD discharge is culverted under access road and enters wetland (~40 GMP). Work to stabilize banks along road.

LR08 40.280160 -79.964490 835 6/19/08 Access road from Patriot Pointe. Equipment to extract water at site. Heavy mats of  algae downstream.

LR09 40.285935 -79.965745 855 4/14/11 Tributary enters on right ascending bank and AMD trib enters on left ascending bank.

LR10 40.285492 -79.966923 901 4/14/11 AMD impoundment on bench above right ascending bank on other side of  CRX tracks. Culverted under rail.

LR11 40.285642 -79.968224 941 4/14/11 Landowner pushing construction debris, etc. over hillside compromising small AMD impacted trib.

LR12 40.285878 -79.969039 976 4/14/11 Created pond on private property.

LR13 40.287570 -79.965830 959 6/19/08 Significant wetland on left ascending bank; ATV trails and some bank erosion.

LR14 40.288140 -79.966140 866 6/19/08 Tributary enters on left ascending bank; significant erosion on right ascending bank

LR15 40.289436 -79.966195 870 4/14/11 ~7 acres along 1600ft of  Lick Run deforested to Cochran Mill Rd. Inadequate riparian buffer along this section of  stream.

LR16 40.290504 -79.968608 875 4/14/11 AMD impacted trib enters on left ascending bank. Heavy aluminum precipitate. Retaining wall downstream on LAB.

LR17 40.291421 -79.969592 871 4/14/11 Significant erosion problems along left ascending bank constrained by Cochran Mill Rd.

LR18 40.292410 -79.970050 870 6/19/08 Tributary enters on right ascending bank. Aluminum precipitate.

LR19 40.292847 -79.969123 924 4/14/11 Impoundment  of  small tributary along W&LE tracks. Culverted under tracks. Appears to be impacted by AMD.

LR20 40.292929 -79.970160 871 4/14/11 Lick Run culverted under historically significant Cochran Mill Rd bridge. Remnants of  Cochran's Mill just upstream.

LR21 40.294515 -79.970986 881 4/14/11 Drainage ditches to drain floodplain wetland. ~500 bank inadequately buffered on right ascending bank.

LR22 40.295150 -79.971840 890 12/9/12 Tributary enters on right ascending bank. Draining Washington Sq development site in Jefferson Hills. (2012 update)

LR23 40.295520 -79.972060 883 6/24/08 Tributary/seep on right ascending bank. Sewer manhole on left ascending bank.

LR24 40.295793 -79.972170 878 4/14/11 Bridge crossing of  stream.

LR25 40.296400 -79.972490 879 6/24/08 Tributary on left ascending bank (~1-2 GPM)

LR26 40.297590 -79.972830 886 6/24/08 Pipe coming out of  stream (large, behind homeowner; erosion on left ascending bank;gravel bar and debris jam upstream.

LR27 40.300610 -79.973620 905 6/24/08 Wetland on right ascending bank.

LR28 40.300493 -79.973840 906 6/24/08 AMD pond above AVR tracks on LAB. Culverted under tracks (~10 GPM).  RAB riprapped behind commercial lot. 

LR29 40.301399 -79.974143 894 4/14/11 Lick Run culverted under Wallace Rd.

LR30 40.301640 -79.974100 895 6/24/08 Pleasant Hills Authority discharge into Lick Run on LAB; LAB erosion along plant and Cochran Mill Rd.

LR31 40.304540 -79.974700 909 6/24/08 Pleasant Hills Authority discharge. (Overflow?)

LR32 40.304885 -79.975438 911 4/14/11 Lick Run culverted under access road to PH Authority and Federal Government Facilities.

LR33 40.305110 -79.975510 904 6/24/08 AMD discharge enters on left ascending bank; Concrete berm-dam just upstream.

LR34 40.306655 -79.975848 909 4/14/11 Homeowner bridge crossing of  Lick Run

LR35 40.307380 -79.976150 911 6/24/08 AMD discharge enters on RAB;Severe bank erosion along RAB, upstream and behind homeowner.

LR36 40.308300 -79.976430 915 6/24/08 Tributary enters on LAB.

LR37 40.308670 -79.976430 913 6/24/08 Sandbar in stream channel
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Lick	  Run	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Notes

LR38 40.308903 -79.976950 923 6/24/08 Lick Run culverted under McElheny Rd.

LR39 40.309130 -79.976670 916 6/24/08 Inadequate vegetative buffer along stream due to industrial use of  floodplain.

LR40 40.310540 -79.976710 919 6/24/08 Tributary enters on right ascending bank. Historically known as Mineral Run. Heavy AMD load.

LR41 40.311940 -79.977580 929 6/24/08 Tributary enters on RAB;AMD-yellowboy; Small wetland in floodplain.

LR42 40.311932 -79.976010 991 4/14/11 Stormwater detention basin for Hunters Fields development Jefferson Hills.

LR43 40.312147 -79.978036 925 4/14/11 Lick Run culverted under CSX railroad tracks.

LR44 40.312801 -79.979222 930 6/24/08 Homeowners bridge squeezing channel.

LR45 40.313660 -79.979720 939 6/24/08 Tributary along Wilson Rd enters on Lick Run's left ascending bank.

LR46 40.315350 -79.979060 936 6/24/08 Lick Run culverted under CSX tracks; Concrete dump site on right ascending bank.

LR47 40.316250 -79.978100 943 6/24/08 Tributary enters on right ascending bank

LR48 40.316329 -79.977184 975 11/14/13 Stormwater detention basin for Hunter's Fields; Bank erosion along RAB at outlet into stream; Retaining wall downstream.

LR49 40.316616 -79.978340 941 6/24/08 Seep on right ascending bank; aluminum precipitate.

LR50 40.316658 -79.978557 940 4/14/11 Lick Run culverted under CSX railroad tracks.

LR51 40.316702 -79.978756 941 6/24/08 Tributary draining valley between Jefferson Memorial and West Bruceton enters on RAB;Sewer manhole in channel.

LR52 40.316760 -79.978930 944 4/14/11 Lick Run culverted under Wilson Rd.

LR53 40.317641 -79.980450 949 6/24/08 Owl's Club bridge over Lick Run

LR54 40.318210 -79.980550 950 6/24/08 Homeowner retaining wall encroaching on Lick Run channel; bridge crossing of  stream.

LR55 40.320007 -79.981471 960 4/14/11 Lick Run culverted under Cochran Mill Rd. Severe bank erosion upstream of  bridge on LAB.

LR56 40.321580 -79.982680 958 6/24/08 Tributary culverted under Cochran Mill Rd enters on LAB. Stream constrained by road. LAB eroding.

LR57 40.325218 -79.985068 972 4/14/11 Lick Run culverted under Hough Rd. Tributary enters on right ascending bank just upstream.

LR58 40.325588 -79.984554 974 4/14/11 Hough Rd trib flows through livestock heavy use area prior to entry in Lick Run; No fencing along stream. Working farm.

LR59 40.326468 -79.985891 970 4/14/11 Culverted trib that drains South Park Golf  Course enters on left ascending bank.

LR60 40.328167 -79.986167 974 4/14/11 Lick Run flows behind commercial district on Brownsville Rd. Stormwater culverted to stream.

LR61 40.328200 -79.985502 1004 4/14/11 Small wetland at edge of  farm field.

LR62 40.328731 -79.986533 976 6/24/08 Private bridge crossing of  Lick Run.

LR63 40.329887 -79.987053 982 4/14/11 Culverted Broughton Rd trib enters Lick Run on left ascending bank.

LR64 40.330251 -79.986798 989 4/14/11 Lick Run culverted under Curry Hollow Rd.

LR65 40.331364 -79.987554 983 12/9/08 Lick Run channel squeezed between commercial area and homes along this section.

LR66 40.332470 -79.987950 989 12/9/08 Tributary enters on RAB(~5 GPM); concrete dumped in channel; strong smell of  sewage.

LR67 40.332804 -79.988253 987 4/14/11 Lick Run culverted(~35 ft) under access area. Pedestrian bridge crossing just upstream. 

LR68 40.333000 -79.988450 990 12/9/08 Left ascending bank eroding.

LR69 40.333290 -79.988720 992 12/9/08 Riprap retaining wall on RAB behind home; private bridge crossing and LAB erosion just upstream

LR70 40.333880 -79.989200 991 12/9/08 Riprap retaining wall and outfall along right ascending bank; No flow

LR71 40.335780 -79.990130 999 12/9/08 Lick Run culverted under Wheeling & Lake Erie tracks.

LR72 40.335960 -79.990830 1002 12/9/08 Colewood Rd trib enters on right ascending bank.

LR73 40.335977 -79.991203 1007 4/14/11 Wetland

LR74 40.336057 -79.991473 1022 4/14/11 Lick Run culverted under Curry Rd.
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Lick	  Run	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Notes

LR75 40.336268 -79.992496 1006 12/9/08 Lick Run squeeze in valley between Bloom Engineering Co. and W&LE tracks on top of  hill.

LR76 40.337093 -79.994834 1022 12/9/08 Hillside on left ascending bank is a coal waste pile; probably from Pittsburgh Terminal No 4 Mine(Horning Mine).

LR77 40.337585 -79.995662 1022 4/14/11 Lick Run culverted under Horning Rd. Automotive junkyard on left ascending bank just downstream. 

LR78 40.338905 -79.998513 1030 4/14/11 Lick Run culverted under McAnulty Rd.

LR79 40.339291 -80.001153 1032 4/14/11 Lick Run culverted under a private access road to an ~ 1/4 acre impervious pad encroaching on RAB.

LR80 40.339971 -80.004633 1053 4/14/11 Lick Run culverted under Horning Rd. Gardenville trib enters on RAB just downstream.

LR81 40.339613 -80.004993 1060 4/14/11 Lick Run culverted under private access road to industrial backlot.

LR82 40.339849 -80.008537 1066 4/14/11 Lick Run culverted for ~ 600 ft behind PAWC on Horning Rd. Erosion gullies along tow of  hill behind plant.

LR83 40.341427 -80.011337 1093 4/14/11 Lick Run culverted under W&LE tracks; trib enters on LAB then culverted under Horning Rd.

LR84 40.341969 -80.012165 1094 4/14/11 Culverted under private driveway.  Inadequate riparian buffer.

LR85 40.342145 -80.012810 1097 4/14/11 Culverted under private driveway. Inadequate riparian buffer.

LR86 40.342194 -80.013351 1099 4/14/11 Trib enter on LAB. Private drive crossing just downstream. Lick Run cuts away from road along nursery supply lot.

LR87 40.343138 -80.013652 1104 4/14/11 Lick Run culverted under access road to nursery supply back lot.

LR88 40.344324 -80.013900 1121 4/14/11 Culverted ~ 500 ft upstream under Baptist Rd commercial area.

LR89 40.347497 -80.015825 1142 4/14/11 Headwaters from spring just below Lowes and Millenium Park on Baptist Rd.

Colewood Road Tributary

CRT01 40.336190 -79.990950 1002 12/9/08 Near mouth of  Colewood Rd trib;large wetland on Left ascending bank to Curry Rd; Colewood park on RAB.

CRT02 40.336990 -79.990790 1008 12/9/08 Hillside on LAB littered with garbage; slide.

CRT03 40.337790 -79.990650 1018 12/9/08 Bank erosion on left ascending bank.

CRT04 40.338560 -79.990380 1016 12/9/08 outfall on right ascending bank (~10 GPM);  concrete debris in stream channel.

CRT05 40.339450 -79.990260 1024 12/9/08 Outfall on right with large concrete berm behind fence; downstream terminus of  flood control channel.

CRT06 40.345360 -79.992160 1076 12/9/08 Trib enters channel upstream of  Hollow Haven Dr; culverted under road; travels~2000 feet in channel.

CRT07 40.348170 -79.995590 1117 12/9/08 Colewood Rd tributary headwaters.

Jefferson Memorial Tributary

JMT01 40.316801 -79.978686 941 12/9/08 Confluence with Lick Run near Wilson Rd, West Bruceton intersection with Cochran Mill Rd.; Manhole in channel at junction.

JMT02 40.317370 -79.978443 955 2/24/13 Tributary culverted under Cochran Mill Rd, commercial lot and W&LE rail tracks.

JMT03 40.318167 -79.978167 963 12/9/08 Bank erosion in outer bank; stream meanders; bottom of  stream coated with green-grey precipitate and algae.

JMT04 40.318941 -79.977475 959 12/9/08 Main trib culverted under W&LE and CRX connector track; AMD trib enters on RAB (~10 GPM); Debris jam at culvert inlet.

JMT05 40.321333 -79.975500 976 2/24/13 Remnants of  retaining wall along LAB; concrete rubble in stream; concrete structure in channel creating fish barrier.

JMT06 40.321500 -79.974667 992 2/24/13 Dump area- tires; number of  piles of  construction rubble; wood; etc.

JMT07 40.323167 -79.974833 981 2/24/13 Construction material debris pile; common along this stretch along LAB.

JMT08 40.323500 -79.974500 984 2/24/13 Debris jam blocking stream channel.

JMT09 40.323667 -79.974500 984 2/24/13 Floodplain wide and level; stream meanders; walnuts common; water filled channels; garbage throughout.

JMT10 40.324161 -79.973726 985 2/24/13 Stream culverted under CSX tracks to eastern side of  railroad. Sewer manhole in stream channel is common.

JMT11 40.325846 -79.973214 992 2/24/13 Culverted outfall enters on right ascending bank. Channel wide and braided.

JMT12 40.326400 -79.972084 1002 2/24/13 Stormwater detention basin

JMT13 40.327530 -79.973564 1005 2/24/13 Stream culverted under rail tracks to western side of  railroad.
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Lick	  Run	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Notes

JMT14 40.328208 -79.973557 1007 2/24/13 Drainage ditch on easter side of  railroad eroded and appears heavily utilized.

JMT15 40.330834 -79.973581 1022 2/24/13 Yucca infestation along western side of  tracks.

JMT16 40.331428 -79.973627 1016 2/24/13 Outfall from commercial area enters on left ascending bank.

JMT17 40.332334 -79.973267 1028 2/24/13 Stream exits ~700 ft culvert under commercial district; severe erosion on RAB; rubble in channel.

JMT18 40.334286 -79.972765 1029 2/24/13 Stream enters culvert. Culvert receives main trib from under tracks and flow on western side of  tracks. Unique baffle.

JMT19 40.334500 -79.972500 1033 2/24/13 Algae coated discharge enters on right ascending bank.

JMT20 40.336034 -79.972320 1045 2/24/13 Main trib exits culvert under Curry Hollow Rd bridge. Number of  other outfalls enter on RAB.

JMT21 40.336500 -79.972667 1047 2/24/13 Culverted outfall enters drainage on western side of  tracks and is culverted under Curry Hollow Rd bridge.

JMT22 40.336500 -79.972500 1049 2/24/13 A weir restrains flow of  main trib just upstream of  entrance into culvert under Curry Hollw Rd bridge.

JMT23 40.338667 -79.974167 1057 2/24/13 Tributary draining ravine on western slopes is culverted under tracks to eastern side.

JMT24 40.338825 -79.974087 1056 2/24/13 Culverted outfall enters on eastern side of  rail line. Excess algae along this entire section.

JMT25 40.340334 -79.973975 1061 2/24/13 Seeps and runoff  from steep hillsides along both sides of  CSX rail line from Whitehall Tunnel form headwaters.

JMT26 40.324739 -79.974490 1015 2/24/13 Jefferson Memorial Gas Well(Shallow)

JMT27 40.328692 -79.974029 1008 2/24/13 Jefferson Memorial Gas Well(Shallow)

JMT28 40.321932 -79.975650 988 2/24/13 Jefferson Memorial Gas Well(Shallow)

Mineral Run Tributary

MRT01 40.310545 -79.976430 920 12/9/12 UNT trib to Lick Run historically called Mineral Run bridge crossing near confluence. Fish barrier.

MRT02 40.310626 -79.975986 927 12/9/12 Mineral Run culverted under Cochran Mill Rd.

MRT03 40.310598 -79.975636 930 12/9/12 Mineral Run culverted under W&LE tracks.

MRT04 40.310786 -79.975435 932 12/9/12 Retaining wall along Stilley Rd just before entering culvert under W&LE trackage.

MRT05 40.310976 -79.975383 934 12/9/12 Culverted AMD discharge enters on right ascending bank (~ 5 GPM).

MRT06 40.312263 -79.974666 970 12/9/12 Unstable slope sliding due to regrading for Hunters Fields development.

MRT07 40.312575 -79.974759 1002 12/9/12 Stormwater detention basin for Hunters Fields development.

MRT08 40.311752 -79.974768 935 12/9/12 Homeowner attempt at stream crossing. Failing, fish barrier. Should be removed.

MRT09 40.312446 -79.974036 942 12/9/12 Stream along floodplain homeowner. Complaints of  more frequent flooding.

MRT10 40.313234 -79.972540 951 12/9/12 Debris jam with construction material as part of  collection. 

MRT11 40.313866 -79.971896 957 12/9/12 Significant bank erosion on RAB. Nonfunctional silt fence little more than litter.

MRT12 40.314076 -79.970959 1030 12/9/12 Coal waste pile as dedicated open space for Jefferson Hills Estates Planned Residential Development.

MRT13 40.315000 -79.970833 972 12/9/12 AMD discharge from broken culvert under coal waste pile on right ascending bank.

MRT14 40.315038 -79.970630 972 12/9/12 AMD discharge off  of  coal waste pile on right ascending bank.

MRT15 40.315500 -79.970167 974 12/9/12 Main AMD discharge enters RAB from detention basin and wetland (~ 50 GPM)

MRT16 40.315396 -79.969334 1011 12/9/12 Stormwarer detention basin for Jefferson Hills Estates filled with aluminum precipitate.

MRT17 40.314307 -79.969339 1017 12/9/12 AMD discharge into wetland; retaining wall.

MRT18 40.317121 -79.970750 1007 12/9/12 Tributary that drains West Bruceton Rd ponds.  Illegally dumped tires and other garbage in ravine.

MRT19 40.316833 -79.968000 990 12/9/12 Stream bank erosion along Mineral Run. Drainage tubing from Gill Hall Estates.

MRT20 40.318000 -79.966500 1020 12/9/12 Steep, unnatural slope created along Mineral Run for Gill Hall Estates. Inadequate vegetation. 

MRT21 40.320031 -79.962694 1024 12/9/12 Mineral Run first daylighted at culvert just below Mowry Park.
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MRT22 40.319667 -79.970667 1042 12/9/12 Old farm pond on east side of  West Bruceton Rd. Severely silted from construction activity.

MRT23 40.320681 -79.970165 1041 12/9/12 Pond and wetland on western side of  West Bruceton Rd. 

Broughton Road Trib

BRT01 40.331509 -80.003494 1146 12/9/12 Stormwater Detention Basin at Headwaters of  Broughton Rd Trib in South Park County Park

BRT02 40.332473 -79.999296 1099 12/9/12 Floodplain wetland along Broughton Rd
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8.6 Piney Fork 

The Piney Fork sub-watershed includes the main stem of Piney Fork from its headwaters 

along Clifton Rd near its junction with McMurray Rd in Bethel Park to its confluence with Peters 

Creek near Snowden in South Park Twp and all unnamed tributaries that drain directly to Piney 

Fork. Two named streams, Sleepy Hollow Run and Catfish Run, drain to Piney Fork but are 

considered as their own sub-watersheds for this study.   

The headwaters portion of the Piney Fork sub-watershed is essentially built-out with a mix 

of residential and commercial development. Much of this development occurred prior to the 

institution of regulations for the adequate control of storm waters. A commercial district along 

Industrial Blvd was built on the reclaimed lands of the Pittsburgh Terminal No. 8 Coverdale Mine 

that operated from the 1920s-1940s. There are also commercial districts along South Park Rd 

and along the Library Rd Corridor downstream to Library in South Park Twp.  

The Allegheny County Port Authority T Light Rail Transit tracks follow Piney Fork from its 

terminus in Library to the T-crossing of State Route 88 and then follow Piney Fork’s Library Rd 

tributary to the top of the sub-watershed at South Park Rd. 

The middle portion of the Piney Fork sub-watershed is dominated by the remnants of the 

Montour No. 10 Mine.  A coal waste pile along Cardox Rd is being reclaimed and is permitted to 

discharge to tributaries of Piney Fork. Significant aluminum loads are being conveyed to Piney 

Fork from two tributaries near Sebolt Rd. The Bethel Park Municipal Authority Piney Fork 

Wastewater Treatment Plant discharges into Piney Fork along Piney Fork Rd in South Park Twp.  

The eastern portion of the sub-watershed remains primarily wooded with steep slopes 

along Piney Fork, a significant wetland east of Triphammer Rd and reminders of the coal mining 

era in the form of numerous coal waste piles and abandoned mine discharges.  Heavy off-road 

activity along Piney Fork’s northern shore in this section is causing significant erosion and 

degradation of the riparian zone. The southern, Washington County portion of the sub-watershed 

remains mainly an area of open space and agriculture. 

The Montour Trail follows the abandoned Montour Railroad Library Branch right of way 

along Piney Fork. A section of Montour Trail east of Triphammer Rd was completed in 2013. 

The total area of the Piney Fork sub-watershed is approximately 8.44 square miles and is 

comprised of portions of Bethel Park Borough, South Park Twp, Union Twp and Peters Twp.  

Land cover within the watershed is depicted in the pie chart below. The dominant land 

cover types within the sub-watershed are residential (43.7%), wooded (29.4%) and 

agricultural/pasture/open space (11.9%).  (2006 National Land Cover Database) 
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Piney Fork is impaired for recreational use by pathogens and for aquatic use by siltation. 

These impairments are principally due to urban runoff and storm sewers. (2012 Pennsylvania 

Water Quality Monitoring and Assessment Report)  

A visual assessment of Piney Fork was conducted to better understand the current physical 

status of the stream channel, water and riparian zone. The results of this assessment are found 

below. 

Piney Fork Mainstem 
 
Waypoints:  PF01 – PF40 
Description: Piney Fork main stem from mouth at Peters Creek to Catfish Run confluence 
USDA Visual Assessment Protocol Score =  7.0   FAIR 
	  
Waypoints:  PF41 – PF60 
Description:  Piney Fork main stem from Catfish Run confluence to Wood Street bridge 
USDA Visual Assessment Protocol Score =   6.1   FAIR 
 
Waypoints:  PF61 – PF81 
Description:  Piney Fork main stem from Wood St bridge to confluence of Clifton Rd branch and    
           Brightwood Rd branch just below Rt88 bridge 
USDA Visual Assessment Protocol Score =   6.9   FAIR 
 
Piney Fork Clifton Road Branch 
 
Waypoints:  CRB01 – CBR15 
Description:  Clifton Rd branch of Piney Fork from confluence with Brightwood Rd branch to  
            Irishtown Rd bridge 
USDA Visual Assessment Protocol Score =   7.5   GOOD 
 
Waypoints:   CRB16 – CRB40 
Description:  Clifton Road branch from Irishtown Rd bridge to headwaters at top of Clifton Rd 
USDA Visual Assessment Protocol Score =   6.6   FAIR 
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Waypoints:   
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Piney Fork Brightwood Rd Branch 
 
Waypoints:   BRB01 – BRB26 
Description:  Brightwood Rd branch of Piney Fork from confluence with Clifton Rd branch to 
headwaters at South Park Rd 
USDA Visual Assessment Protocol Score =   6.8   FAIR 
 
Sewage and AMD Impacts 
 
 Piney Fork is not listed as impaired for metals, however, there are a number of abandoned 

mine discharges (AMD) and numerous abandoned mine lands (AML) along the lower reaches of 

Piney Fork from its confluence with Peters Creek to the community of Library. AMD discharges to 

Piney Fork and AML lands were found at: 

 
• PF12 -  AMD impacted spring on plateau above Piney Forks left ascending bank associated 

with abandoned mine lands. 
 

• PF21 – Coal waste piles along approximate ¼ mile of Piney Fork’s left ascending bank. 
 

• PF20 – AMD seep with small associated wetland. 
 

• PF22 – AMD discharge captured by off-road trail enters Piney Fork’s left ascending bank. 
 

• PF28 – Culverted AMD discharge enters Piney Fork’s left ascending bank just downstream 
of new Montour Trail bridge east of Triphammer Rd. 

 
• PF34 – AMD discharge that originates in South Park Township’s Evans Park and is 

associated with the old Knothole Mine enters Piney Fork’s left ascending bank. 
 

• PF35 – Coal waste piles associated with the old Knothole Mine along Triphammer Rd. 
 

• PF49 – AMD discharge is culverted under the Montour Trail and enters Piney Fork’s left 
ascending bank just west of the Brownsville Rd Ext bridge crossing of the stream. 

 
• PF62 – AMD discharge with highest concentration of aluminum of any discharge within the 

watershed enters Piney Fork’s left ascending bank at Sebolt Rd. 
 

• PF63 – AMD discharge from base of coal waste pile associated with old Montour 10 mine 
that enters Piney Fork at PF62. 

 
• PF64 -  Coal waste pile associated with the old Montour 10 mine along Sebolt and Cardox 

Rd is site of a refuse reprocessing operation that is permitted to discharge to Piney Fork. 
 

• PF65 – AMD discharge enters Piney Fork just upstream of Sebolt Rd discharge at about 
Cardox Rd junction with Brownsville Rd on left ascending bank of Piney Fork. 
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PF12-PF13 – An AMD impacted spring originates at PF12 on a plateau above Piney Fork’s left ascending bank. It then 
flows over the hillside along the old Montour Railroad Right of Way just west of the recently installed section of 
Montour Trail along Piney Fork Rd, crosses the ROW and enters Piney Fork at PF13. This spring is associated with 
abandoned mine lands that exend along this section of Piney Fork for approximately ¼ mile. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF35 – An abandoned mine discharge impacted tributary flows along the base of a large, steeply sloped coal waste 
pile along Triphammer Rd just downstream of Evans Park. The discharge originates in Evans Park at PF37 and enters 
Piney Fork at PF34. The discharge and coal waste pile are associated with the old Knothole Mine. 
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PF62 – An abandoned mine discharge associated with the old Montour 10 coal mine waste pile enters Piney Fork at 
Sebolt Rd in South Park Township. This discharge originates along Sebolt Rd at PF63 and is culverted along and under 
Sebolt Rd and Brownsville Rd prior to entering Piney Fork. A strong odor of volatile organic compounds has also been 
detected while sampling at this site. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF57 – Heavy aluminum precipitate covers Piney Fork’s substrate at the Stewart Rd bridge crossing at about ½ mile 
downstream of the Sebolt Rd discharge into Piney Fork. 
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PF65 – An abandoned mine discharge enters Piney Fork just upstream of the Sebolt Rd discharge. This discharge 
appears to be culverted under Cardox Rd. A debris jam of tires and other assorted garbage has formed at the streams 
confluence with Piney Fork.  Very little indication of AMD was found along Piney Fork upstream of this discharge. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF64 – Looking across the Piney Fork valley toward part of the Montour 10 coal waste pile on the right side of photo. 
Part of this coal waste pile is in Allegheny County and part is in Washington County. A refuse reprocessing operation is 
currently working on the coal waste pile in Washington County. 
 
 

255



 The Piney Fork Wastewater Treatment Plant is a “very large sewage treatment facility on a 

very small stream.” This is the assessment of a PA DEP water quality official. This sewage 

treatment plant is a significant factor influencing water quality in Piney Fork from its location just 

downstream of the confluence of Catfish Run along Piney Fork Rd downstream to where Piney 

Fork empties into Peters Creek in Snowden.   

 The treatment plant has had problems with hydraulic overloads (sewage overflow into 

Piney Fork) during precipitation events, has been a contributing factor in fish kills along Piney Fork 

and has created a severe nutrient overload within the stream during a recent upgrade.  

 The sewage treatment plant is currently accepting leachate from the Southhill’s Landfill on 

a regular basis. This landfill accepts waste from Marcellus well drilling operations. This waste 

stream contributes a number of unique chemicals to the treatment plant’s waste stream 

including strontium, barium and radium-226. 

 Water quality within the lower portion of Piney Fork appears to be improving since the 

completion of the plant upgrade. However, development within the Peters Towship and South 

Park Township portions of the Piney Fork sewershed will most likely increase the sewage load to 

this treatment plant in the future. The stream often has a treated sewage odor downstream of the 

plant and there are a number of locations downstream that experience problems with excess 

algae that is often an indication of nutrient overload. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF40 –The  Piney Fork Wastewater Treatment Plant outfall into Piney Fork just downstream of Catfish Run’s 
confluence with Piney Fork. The sewage treatment plant serves approximately two-thirds of Bethel Park and a portion 
of South Park Township. A small portion of Peters Township has also expressed interest in utilizing the facility. 

256



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF40 – A view of Piney Fork just downstream of the Piney Fork Wastewater Treatment Plant outfall. The Tri-
Community Anglers and South Park Township stock this portion of stream with trout.  Part of the upgrade to the 
treatment plant can be seen in the right of the photo. 
 
Stream Bank Erosion & Siltation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF05 – A view of Piney Fork’s left ascending floodplain from the Montour Railroad right of way. Heavy off-road use of 
this floodplain has created severe erosion, soil compaction, stream bank alterations and excess siltation from 
numerous stream crossings, destruction of the floodplain understory and alteration of drainage patterns into Piney 
Fork. 
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PF05 – One of numerous off-road stream crossings of Piney Fork just upstream of Corvette tunnel. These severe bank 
alterations are a conduit for stormwater and lead to excess siltation and increased erosion of the banks of Piney Fork. 
They also contribute to alteration of flow patterns within the stream channel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF08 – Severe bank erosion along Piney Forks left ascending bank just downstream of a deeply incised stormwater 
channel. The stream is becoming increasingly detached from the floodplain along this section and the erosion is 
undercutting trees and adding to the sediment load of the stream. 
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PF26 – The beginnings of a stream bank stabilization project along Piney Fork’s right ascending bank along the 
Montour Trail east of Triphammer Rd. This project appears to be as much about waste disposal as it does about 
streambank stabilization. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF26 – Unsized rubble from a tunnel demolition project in Peters Township was thrown along approximately 800 feet 
of Piney Fork’s right ascending bank and at sites downstream. Little was done to protect trees along the bank and 
rubble ended up within the low flow stream channel and continues to slide into the channel during high water events. 
PA DEP Growing Greener Grants have been utilized successfully to implement Natural Stream Channel Design (NSCD) 
Projects along Peters Creek in Jefferson Hills.  A stream stabilization project designed by an engineer trained in NSCD 
along this portion of Piney Fork would have maintained the natural integrity of the corridor and enhanced fish habitat 
along this stocked portion of Piney Fork while also achieving the necessary bank stabilization. 

259



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF27 – An eroding section of Piney Fork’s left ascending bank just downstream of the Montour Trail bridge just east 
of Triphammer Rd is riprapped to protect it and a sewer line from further erosion. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CRC28 – Grouted riprap applied to the eroding left ascending bank of the Clifton Rd Branch of Piney Fork just 
upstream of the Havengate Street crossing of the stream. 
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The banks of the upper reach of the Brightwood Road Branch of Piney Fork are eroding and detached from the 
floodplain. The stream appears to be functioning principally as a stormwater conveyance channel along this section of 
stream. 
Nutrient Enrichment 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF05 – Excess algae growing on Piney Fork’s substrate is a problem at a number of locations downstream of the 
sewage plant outfall. In this photo a Northern Water Snake basks on an algae-laden rock just upstream of Corvette 
Tunnel. 
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Wetlands 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF24 – This wetland/pond in the valley south of Piney Fork Rd near its junction with Connor Rd also runs along the 
Montour Trail. Montour Railroad crews referred to the pond as Washing Machine Lake. Illegal dumping over steep 
slopes must not be a new idea. A regenerating Hemlock woods occupies the ponds steep northern slope. The pond 
provides habitat for varied wildlife including Wood Ducks, herons and a number of species of turtles and amphibians.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF30 – Skunk Cabbage (Symplocarpus foetidus) blooming in a wetland on Piney Fork’s left ascending bank just 
downstream of the recently installed Montour Trail bridge east of Triphammer Road. 
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CRB32 – This wetland along the Clifton Road Branch of Piney 
Fork northwest of the junction of Clifton and Rocky Ridge 
Roads also serves an important stormwater detention 
function by providing storage during precipitation events. 
Retaining this wetland is an example of good planning during 
development. 

 
 Wetlands are also found at Evans Park, along the Montour Trail near the Piney Fork 
Wastewater Treatment Plant, along the Stewart Rd Tributary and within Piney Fork’s right 
ascending bank floodplain upstream of Wood Street. In addition, a functional wetland has 
developed in the stormwater detention basin at King’s School Village. 
 
Invasive Plants & Floodplain Condition 
 
PF05 – Piney Fork’s left 
ascending bank 
floodplain is wide and 
heavily impacted by off-
road vehicle use 
upstream of the 
Corvette Tunnel near the 
confluence with Peters 
Creek. Piney Fork Rd 
parallels Piney Fork 
within the right 
ascending bank 
floodplain along this 
section stream.   
Japanese Knotweed 
infests the right 
ascending bank 
between the stream and 
the road. 
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PF11 – Gabioned riprap creates right ascending bank of Piney Fork with Piney Fork Rd nearby. Japanese Knotweed 
infests the entire length of the gabioned riprap. Bank erosion at the head of the riprap. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF15 - Much of Piney Fork’s stream bank is wooded and steeply sloped from the confluence of Peters Creek to the 
Piney Fork Wastewater Treatment Plant. Invasive plants within the floodplain, especially Japanese Knotweed, are a 
problem at a number of locations. The photo above depicts Piney Fork below the most downstream bridge crossing of 
Piney Fork Road. A local Cub Scout Pack is helping with stocking the creek with trout in the spring of 2013.   
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PF23 – Stands of Hemlocks are found at a number of locations along Piney Fork’s steep slopes within the lower 
section of the stream. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF81 – Piney Fork at the confluence of the Brightwood Rd branch and the Clifton Rd branch just downstream of State 
Route 88. The floodplain is vegetated in this area but Japanese knotweed is becoming prevalent. 
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CRB06 – The Clifton Rd branch of Piney Fork at Simmon’s Park. Much of the stream bank is modified within the park 
and the stream is detached from the floodplain.   

 
 
 
 
 
 
 
CRB37 – Piney Fork flows through front and 
back yards of residences along Clifton Rd. The 
stream is also culverted at a number of 
locations along Clifton Rd. 
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CRB40 – A woodlot along Clifton Rd where the 
Clifton Road branch of Piney Fork is first daylighted 
provides habitat and a corridor for deer to travel 
from one woods to another. 
 
 
 
 
 
 
 
 
 
 
 
 

 
BRB25 – The upper reach of the Brightwood Road branch of Piney Fork along the Allegheny County Light Transit 
tracks to the left in the photo. The banks are eroding along this section of stream with little natural vegetation within 
the floodplain, numerous stream crossings, bank modifications and mowing right up to the stream.  
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Stormwater Infrastructure and Issues 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
PF08 – A deeply incised tributary that conveys excessive quantities of stormwater from the old Montour Railroad right 
of way through Piney Fork’s left ascending floodplain to the stream. This creates severe bank erosion downstream. 
Heavy off-road activity along the right of way and lack of understory vegetation within the floodplain has exacerbated 
the problem.  
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PF52 – A new 
stormwater detention 
basin off of Brownsville 
Road Ext discharges to a 
small tributary that is 
culverted under the 
Montour Trail and enters 
Piney fork’s left 
ascending bank across 
from Georges Supply. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
PF71 – Piney Fork, seen here 
channelized along the Library T-
station, flooded on July 10, 2013 
and inundated the station and 
adjacent Park & Ride Lot with 2-3 
feet of water during a severe 
precipitation event. The 
infrastructure along the lower 
section of Piney Fork near 
Greenman Tunnel also incurred 
flood damage as a result of the 
storm.  Piney Fork’s channel was 
also significantly altered in this 
section by the flood. 
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CRB14 – Two large over-engineered stormwater detention basins along the King’s School Village community in Bethel 
Park serve a regional stormwater function. The extra capacity of these basins helps to protect homes and 
infrastructure downstream during severe flooding events. The detention ponds did not overflow during the flooding of 
September 2004 due to remnants of Hurricane Ivan as seen above. Adequate stormwater controls are especially 
essential within the steeply sloped upper reaches of the Clifton Road branch of Piney Fork.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BRB26 – The Brightwood Road branch of Piney Fork is first daylighted just south of South Park Road. The stream 
appears to be culverted under a heavily developed older section of Bethel Park north of South Park Road and takes 
on great quantities of excess stormwater during precipitation events. The upper reaches of the daylighted stream are 
deeply incised and eroded. The stream continues to be impacted far downstream. 
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Encroachments 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF02 – Piney Fork channelized along Piney Fork Road through Corvette Tunnel near the streams confluence with 
Peters Creek. The tunnel carries the Allegheny Valley Railroad. Japanese Knotweed infests Piney Fork’s right 
ascending floodplain just downstream of tunnel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF15 – Piney Fork passes under a bridge at the end of an entrenched meander along Piney Fork Rd near PennMont. 
PennMont was the interchange of the Pennsylvania Railroad and the Montour Railroad. Just upstream of the bridge 
are abutment remnants of a railroad crossing of the stream. Another bridge crossing of Piney Fork is located a few 
hundred feet upstream near the head of the meander. 
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PF25 – Landowner pushing concrete rubble and other assorted debris into a wetland along the Montour Trail 
downstream of the new Montour Trail bridge crossing of Piney Fork east of Triphammer Rd. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PF65 – a low dam across Piney Fork just below an AMD discharge near Cardox Road’s junction with Brownsville Rd. 
The dam is most likely remnants of infrastructure associated with the Montour 10 Mine. 
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Allegheny County’s Light Rail Transit tracks parallel Piney Fork and the Brightwood Road branch of Piney Fork for 
approximately 3 ¼ miles. The tracks encroach on the stream at a number of locations especially along the 
Brightwood Road branch with numerous crossings and culverts.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CRB03 – The Clifton Road branch of Piney Fork is channelized for approximately 120 feet at the lower end of 
Simmons Park. Severe bank erosion occurs downstream of the culvert. 
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PF07 – A concrete access ramp across the Clifton Road branch of Piney Fork at Simmon’s Park obstructs the stream 
channel, creates a fish barrier in the stream and accelerates erosion downstream of the structure. The left ascending 
bank of Piney Fork is gabion riprapped downstream of the ramp. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CRB16 – The Irishtown bridge over the Clifton Road branch of Piney Fork obstructs the stream channel and creates a 
fish impasse. 
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CRB28 – The Clifton Road branch of Piney Fork is 
channelized downstream of the culvert carrying 
Havengate Street over the stream. Severe erosion is 
occurring downstream of the channel and upstream of 
the culvert as well indicating that the culvert may be 
inadequately sized. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BRB14 – A debris jam along a 2000 foot long free flowing section of the Brightwood Road branch of Piney Fork 
through a woodlot downstream of the King’s School Road crossing creates ponding and sediment build up. 
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Garbage & Dumps 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Illegal dumping of appliances, vehicles and all manner of garbage is a significant problem along the undeveloped 
portion of the Montour Railroad right of way from its junction with the Allegheny Valley Railroad tracks to the recently 
completed section of the Montour trail. Illegal dumping is also a problem along many of the off-road trails and ravines 
west of the right of way and along Piney Fork’s left ascending floodplain upstream of Corvette Tunnel. The Tri-
Community Anglers and South Park Township sponsor clean-up days during the year to keep the stream banks and 
local roads clear of trash. These have been quite successful and attract volunteers from a number of local 
organizations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Illegal dumping of vehicles and other assorted garbage can also be found in the vicinity of Evans Park. Illegal dumping 
and littering occurs throughout the Piney Fork sub-watershed but appears to be a localized problem. Volunteers of the 
Montour Trail Council help to keep litter minimized along the trail which parallels Piney Fork for several miles from its 
confluence with Peters Creek to Library. 
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Areas of Historical and/or Conservation Significance 
 
 
 
 
 
PF24 – The ox-bow lake affectionately 
known as Washing Machine Lake, as well 
as the surrounding hillsides along Piney 
Fork Road, provide unique wildlife habitat 
and scenic character along the Montour 
Trail. Piney Fork’s left ascending 
floodplain and hillside, from the lake to 
the new Montour Trail bridge, harbors 
biodiversity not common in other parts of 
the Peters Creek watershed. 
 
 
 
 
 
 

  

 
The undeveloped right of way of the Montour Railroad from its junction with what is now the Allegheny Valley Railroad 
to the newly completed section of the Montour Trail along Piney Fork Road is owned by Allegheny County. The right of 
way parallels Piney Fork’s left ascending floodplain, is undeveloped woodland and is severely eroded by heavy off-
road use. The area is very scenic and could be developed as a natural and recreational community amenity if off-road 
use in the area were adequately managed. 
 

 

277



 The history of much of the Piney Fork sub-watershed is intertwined with coal mining 

operations including the Montour Railroad; a short-line railroad that primarily serviced coal mines. 

Large and small coal mines were found throughout the sub-watershed from the Montour No. 10 

Mine in the Library community of South Park Township to the reclaimed commercial area 

surrounding Industrial Blvd in Bethel Park that was once the Pittsburgh Terminal No. 8 Coverdale 

Mine to coal waste piles and tipple remnants of the Knothole Mine that now surround South Park 

Township’s Evans Park along Triphammer Road.   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
A1946 view of the Montour No.10 Mine operation in Library along Piney Fork. The railroad tracks run under the tipple. 
Piney Fork and Brownsville Rd are to the right of the tipple and pass under tracks that lead to the coal waste pile. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Photo by Chris Dellamea, www.coalcampusa.com, ©2012) 
A current view of miner’s homes that were built as part of the Coverdale Mining operation in Bethel Park. 
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 The South Park Historical Society (SPHS) and the Montour Railroad Historical Society 

(MRHS) are two local groups that are actively working to preserve the rich coal mining history of 

the Piney Fork sub-watershed and beyond.  

 The SPHS currently operates a museum in the Montour No. 10 Freight House at the Library 

T-station. The MRHS researches varied aspects of the Montour Railroad’s operations as well as 

operations of mines serviced by the railroad. The society works to educate the public concerning 

the coal mining history of the local area by erecting educational signs along the Montour Trail. 

 

Conclusions and Recommendations 
 
 There are a number of abandoned mine discharges along the main stem of Piney Fork 

from its mouth to the community of Library.  The most significant discharges are found at Sebolt 

Rd (PF62) and at Evans Park (PF36), both in South Park Township. Aluminum is the major 

problem at the Sebolt Rd discharge with very little iron present but a significant load of 

manganese. The Evans Park discharge has significant concentrations of aluminum, iron and 

manganese.  Both discharges should be studied further as the possibility of developing a 

treatment system at both sites is good. 

 There are also numerous abandoned mine lands (AML) within the Piney Fork sub-

watershed. The Montour No. 10 coal waste pile is ranked as a priority 2 AML which means that it 

poses a threat to public health, safety, and general welfare from the adverse effects of past 

mining operations that do not constitute an extreme danger. There are also a number of priority 3 

AMLs within the sub-watershed.  Priority 3 AMLs do not pose a danger to public health but are 

lands that are environmentally damaged by past coal mining operations. A refuse reprocessing 

operation at the Montour No. 10 coal waste site is currently permitted to discharge to un-named 

tributaries to Piney Fork. The impact of this discharge on water quality in Piney Fork should be 

investigated. 

 Excess algae is present within the main stem of Piney Fork from its confluence with Peters 

Creek to the community of Library but is especially a problem downstream of the Piney Fork 

Wastewater Treatment Plant. Excess algae is usually an indication of nutrient enrichment which 

can come from varied sources.  Further investigation is required to better understand the specific 

cause of the algae overload.   

 The entire length of Piney Fork is impaired for recreational use by unknown pathogens. 

This also requires further investigation. 

 Excess stormwater, encroachment and bank modifications are a significant problem in this 

urbanized sub-watershed, especially in the upper reaches of the Clifton Road branch and the 

Brightwood Road branch of Piney Fork. These problems continue down the main stem of Piney 
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Fork to below Library. They combine to create excess erosion and siltation along these stream 

segments and contribute to erosion further downstream.  

 Efforts to maintain wetlands and to provide excess storage along the Clifton Road branch 

helps to mitigate some of these issues. It is especially important to manage stormwater 

adequately along this portion of Piney Fork with development on the steep slopes near the 

headwaters of this stream segment.  Opportunities exist at Simmons Park to naturalize the 

stream bank in areas, remove the stream from the channel where possible and reintegrate the 

stream into the park. 

 The Brightwood Road branch of Piney Fork appears to suffer from great quantities of 

excess stormwater generated in a culverted section of the stream along and north of South Park 

Rd. Opportunities for mitigating the effects of this excess stormwater should be investigated 

including addition of green infrastructure to this urbanized area.   

 The Brightwood Road branch is culverted, encroached upon and effectively channelized for 

much of its course to the confluence with the Clifton Road branch south of Route 88. One 

exception to this is an approximately 2000 foot section of the stream south of King School Rd. 

This free flowing section of stream and surrounding woodlot most likely help to mitigate excess 

stormwater problems downstream and should be a priority for conservation. 

 Encroachment continues to be an issue downstream of Library but not to the degree that it 

is in the headwaters. A low dam at PF65 near Cardox Rd is most likely remnants of the Montour 

10 mining operation. This concrete structure creates a fish barrier and should be removed. 

 Extremely heavy off-road vehicle activity within the lower portion of Piney Fork within its 

left ascending floodplain and along the undeveloped section of the Montour Railroad right of way 

is contributing to severe bank erosion, bank and stream channel modifications and floodplain 

damage. This activity also creates drainage pattern alterations that increases Piney Fork’s 

stormwater and siltation load. Off-road activity needs to be effectively managed along this section 

of Piney Fork. Stream bank and floodplain remediation is definitely needed along the lower 

portion of Piney Fork. 

 Japanese Knotweed is a severe problem at a number of locations along Piney Fork, 

especially along the lower portion of the stream from the Piney Fork Wastewater Treatment Plant 

to its confluence with Peters Creek. This species has established monocultures along the lower 

section of Piney Fork along Piney Fork Rd and is well established along portions of the recently 

completed section of the Montour Trail to Triphammer Road. Disturbed stream banks and land 

adjacent to this new section of trail will become Japanese Knotweed monocultures if not 

adequately managed.   
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 Invasive species, including Multiflora Rose and invasive vines, are an issue along the banks 

of Washing Machine Lake. A plan should be developed to manage riparian vegetation along this 

wetland. The South Hills Friends of the Montour Trail are working to keep Japanese Knotweed 

under control along the Montour Trail. The Student Conservation Association of Pittsburgh has 

also helped with invasives removal along Piney Fork. A riparian management plan that includes a 

coordinated program of invasives control should be developed for the Piney Fork sub-watershed. 

 There are also a number of conservation opportunities within the Piney Fork sub-watershed 

that should be explored.  

 The area surrounding Washing Machine Lake (PF24) including Piney Fork’s riparian zone 

and steep wooded slopes from the wetland upstream to the Montour Trail bridge are contributing 

significantly to the watersheds biodiversity and scenic character and should be conserved as open 

space.  

 The woodlands and floodplain surrounding the undeveloped portion of the Montour 

Railroad right of way are also scenic and should be managed in a manner that is protective of 

water quality within Piney Fork and as a resource to be enjoyed by all local residents. 

 A number of other woodlots along Piney Fork and its headwater tributaries are helping to 

provide wildlife corridors and are mitigating the adverse effects of excess stormwater. A riparian 

management plan should be developed to identify and maintain the effectiveness of these 

natural areas. 
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Piney	  Fork	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

PF01 -79.968813 40.271601 828 7/17/08 Confluence of  Piney Fork with Peters Creek; significant algal bloom at mouth.

PF02 -79.969479 40.272118 830 11/18/11 Piney Fork channelized through "Corvette Tunnel" along with Piney Fork Rd under Allegheny Valley Railroad tracks..

PF03 -79.969720 40.272367 831 11/18/11 Stormwater discharge on RAB at northern tunnel entrance.

PF04 -79.970075 40.272508 829 11/18/11 Large tree down across channel impeding flow and causing debris to build up.

PF05 -79.970350 40.272510 836 7/17/08 Heavy ATV use on LAB floodplain; Severe bank erosion due to numerous crossings; Little understory left in floodplain; drainage pattern alterations.

PF06 -79.970683 40.273793 832 7/17/08 Debris jam; bank erosion; knotweed infestation along Piney Fork Rd on RAB.

PF07 -79.971714 40.273624 885 11/18/13 Deeply incised ATV trail from floodplain to old Montour Railroad right of  way has become a stormwater conveyance channel.

PF08 -79.970931 40.273926 834 11/4/13 Deeply incised tributary enters Piney Fork on LAB; Tires and other debris in channel; stormwater conveyance channel.

PF09 -79.971165 40.274620 835 11/4/13 Stormwater culvert on Piney Fork's RAB from residence on far side of  Piney Fork Rd.

PF10 -79.971371 40.275462 837 11/4/13 Stormwater culvert enters on RAB from residence on far side of  Piney Fork Rd.

PF11 -79.971733 40.276133 841 11/4/13 Approximately 300 ft of  gabioned rip-rap on Piney Fork's RAB from this point upstream; knotweed infestation along project area.

PF12 -79.974380 40.276720 850 7/17/08 Bank erosion on RAB; Sediment deposition in channel; AMD impacted tributary enters on LAB.

PF13 -79.975742 40.275908 975 11/4/13 AMD impacted spring (~30-40 GPM) reaches surface at this location, crosses Montour RR ROW and enter Piney Fork at previous waypoint.

PF14 -79.975834 40.277254 860 11/4/13 Recently completed section of  Montour Trail Bike Trail. Reasonable forested buffer left along Piney Fork during construction; new plantings of  native trees.

PF15 -79.975657 40.277568 854 11/4/13 Piney Fork crosses Piney Fork Road; abutments of  old PRR Peters Creek bridge crossing just upstream.

PF16 -79.975846 40.278051 855 11/4/13 Tributary enters Piney Fork on RAB.

PF17 -79.976532 40.279098 861 11/4/13 Tributary enters Piney Fork on RAB; drains valley west of  Barnsley Dr, culverted under Connor Dr and flowing to Piney Fork east of  Connor Dr. 

PF18 -79.977226 40.278366 865 11/4/13 Piney Fork flows under Piney Fork Rd bridge; Construction yard upstream on RAB; large quantity of  materials stored right up to stream bank slope.

PF19 -79.977029 40.277048 868 11/4/13 Piney Fork flows under Montour Trail bridge; Unsized rubble pushed over stream bank just upstream of  bridge; Natural stand of  Hemlock; Excess algae.

PF20 -79.977506 40.276635 870 7/17/08 AMD impacted seep enters on LAB.

PF21 -79.977772 40.275841 1024 11/4/13 Large deposits of  coal waste deposited on ridge above Piney Forks LAB; extend for ~ 1/4 mile.

PF22 -79.979336 40.277107 872 7/17/08 AMD impacted tributary enters Piney Fork's LAB just upstream of  bridge crossing creek; unsized rubble pushed over RAB.

PF23 -79.979632 40.276735 904 11/18/11 Small tributary to Piney Fork captured by ATV trail creating severe erosion gullies on steep LAB; re-generating Hemlock woods along slope upstream.

PF24 -79.981158 40.278798 884 11/18/11 Wetland affectionately dubbed "Washing Machine Lake" by Montour RR crews provides breeding habitat numerous species; Illegal dumping; invasives; hemlock.

PF25 -79.982220 40.280428 887 7/15/12 Landowner pushing construction debris and worse in wetland along Montour Trail.

PF26 -79.982448 40.280377 884 7/17/08 Severe bank erosion on Piney Fork RAB; update 11/18/11 Unsized rubble and worse thrown along ~ 800 ft of  Piney Fork as means of  bank stabilization.

PF27 -79.983786 40.280004 887 11/4/13 Eroding LAB of  Piney Fork covered with rock armour to protect from further erosion and sewer line running along bank; continued erosion downstream.

PF28 -79.984350 40.280090 887 7/17/08 AMD impacted discharge from pipe on Piney Fork's LAB; RAB consists of  construction debris, etc. in this section to bridge.

PF29 -79.984579 40.280459 889 11/4/13 Stormwater culverted from Montour Trail enters on Piney Fork's RAB; Excess algae along this section of  stream.

PF30 -79.984941 40.280869 890 7/15/12 Recently installed Montour Trail bridge crosses Piney Fork; Wetland on LAB floodplain just downstream; Culverted tributary enters on LAB just upstream.

PF31 -79.983808 40.281997 893 11/18/11 Piney Fork culverted under single lane stone arch bridge (1902) carrying Triphammer Rd.

PF32 -79.983714 40.282896 895 11/18/11 Tributary draining from Ridge Rd crosses Single Track Rd and enters Piney Fork's RAB.

PF33 -79.986875 40.282412 899 11/18/11 Montour Trail bridge crossing of  Piney Fork; Tributary enters on LAB; Bank erosion on LAB just upstream; Unsized rubble used for bank stabilization.

PF34 -79.987239 40.282533 899 7/17/08 AMD impacted tributary draining Evans Park along Triphammer Rd enters Piney Forks LAB.

PF35 -79.988436 40.282121 944 11/18/11 Large coal waste piles along Triphammer Rd associated with the old Knothole Mine.

PF36 -79.991713 40.281175 984 11/18/11 Wetland in Evans Park along Triphammer Rd with associated AMD impacted tributary; Stormwater also culverted into wetland from sports fields.

PF37 -79.994967 40.279791 1036 11/18/11 Wetland in Evans Park associated with headwaters of  AMD impacted tributary to Piney Fork.

PF38 -79.989923 40.285947 900 11/18/11 ~ 200 ft of  LAB of  Piney Fork constrained by recent upgrade to sewage plant; knotweed infestation has developed along this section. 

PF39 -79.990686 40.286643 902 11/18/11 Piney Fork culverted under sewage plant access road.

PF40 -79.990843 40.286667 905 7/17/08 Sewage plant discharge into Piney Fork on LAB.

PF41 -79.991226 40.286962 903 11/18/11 Confluence of  Catfish Run with Piney Fork on RAB; LAB of  Piney Fork constrained by sewage plant retaining wall just downstream.

PF42 -79.993380 40.287158 907 11/18/11 Piney Fork's LAB constrained for ~ 100 ft by sewage plant retaining wall; just downstream appears to be overflow for underground storage on LAB.

PF43 -79.993024 40.287516 909 7/13/12 Wetland between Montour Trail and Piney Fork Rd.

PF44 -79.994605 40.287098 908 7/13/12 Small tributary enters on Piney Fork's LAB after passing through marshy area.

PF45 -79.995095 40.287448 913 7/13/12 Wetland between Montour Trail and Piney Fork Rd.

PF46 -79.996174 40.286871 910 7/13/12 Combination of  culverted stormwater and small tributary enter Piney Fork's RAB.

PF47 -79.996325 40.287020 910 7/13/12 Piney Fork flows under recently renovated Brownsville Rd Ext bridge.

PF48 -79.996504 40.287142 910 7/13/12 Montour Trail bridge crossing of  Piney Fork; Recent sanitary sewer line work on LAB just upstream; knotweed infestation.

PF49 -79.997902 40.287108 912 7/17/08 AMD impacted tributary culverted under Montour Trail and enters Piney Fork on LAB; Aluminum precipitate on channel substrate.

PF50 -79.999620 40.286865 914 7/13/12 Channel conveys stormwater gathered from along Brownsville Rd to Piney fork's RAB.

PF51 -80.001165 40.286409 915 7/13/12 Tributary culverted under Montour Trail enters Piney Fork on LAB; Materials storage area on RAB floodplain to road; Inadequate riparian buffer on RAB.

PF52 -80.001317 40.285079 997 7/13/12 Stormwater detention basin drains to Piney Fork tributary.

282



Piney	  Fork	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

PF53 -80.001577 40.286357 917 7/17/08 Confluence of  Sleepy Hollow Run with Piney Fork on RAB; Sleepy Hollow Run inadequately buffered from Brownsville Rd to Piney Fork.

PF54 -80.003523 40.286878 920 7/13/12 Drainage culverted under Montour Trail enters on Piney Fork's LAB; ~ 1/4 mile of  RAB occupied by Georges Landscape Supply; Inadequate buffer.

PF55 -80.004856 40.288338 924 7/13/12 Piney Fork flows under Brownsville Rd bridge.

PF56 -80.006022 40.289037 927 7/13/12 Piney Fork culverted under Montour Trail; Recently completed Montour Trail South Park Connector above slope on RAB; Stormwater culverted into Piney Fork.

PF57 -80.008479 40.289471 932 7/13/12 Piney fork culverted under Stewart Rd; ~ 500 ft of  Piney Fork's LAB inadequately buffered just downstream; Heavy aluminum precipitate on substrate.

PF58 -80.008800 40.289189 933 7/17/08 Tributary draining Stewart Rd enters on RAB; Concrete dumped in stream channel; 7/13/12 update: Piney Fork substrate covered with heavy aluminum precipitate.

PF59 -80.009816 40.288622 941 7/17/08 AMD impacted seep enters Piney Fork on LAB.

PF60 -80.011489 40.288358 942 7/13/12 Piney Fork flows under Wood St bridge; Channel substrate covered with heavy aluminum precipitate; water visibly cloudy.

PF61 -80.012920 40.287590 986 7/22/08 ~ 1 acre wetland on Piney Fork's RAB floodplain.

PF62 -80.014122 40.285862 948 7/22/08 AMD impacted tributary culverted along Sebolt Rd and under Brownsville Rd enters Piney Fork's LAB; heavy aluminum precipitate.

PF63 -80.012500 40.282667 990 7/13/12 AMD impacted discharge from Montour #10 coal waste pile exits culvert and is immediately culverted again along Sebolt Rd.

PF64 -80.016418 40.281056 1127 7/13/12 Massive coal waste pile from the former Montour #10 Mine; Current reclamation site; permitted to discharge to UNTs to Piney Fork.

PF65 -80.014540 40.285870 951 7/22/08 AMD tributary culverted along Cardox Rd/under Brownsville Rd enters on LAB; Tire jam at confluence; Concrete dam crossing Piney Fork  just downstream.

PF66 -80.015341 40.285904 950 7/22/08 Debris jam; Piney Fork channel upstream clogged with large chunks of  concrete debris.

PF67 -80.017220 40.286240 955 7/22/08 Steam beam laying across Piney Fork channel; other dam-like obstructions upstream.

PF68 -80.017698 40.286347 956 7/22/08 Tributary enters on Piney Fork's RAB.

PF69 -80.015860 40.287113 986 7/13/12 Stormwater detention basin for Consol Energy Research facility.

PF70 -80.017913 40.286407 958 7/13/12 Piney Fork flows under access road bridge to Consol Energy Research facility.

PF71 -80.019345 40.286813 958 7/13/12 Piney Fork flows under access road bridge to Library T Station parking area; Bank erosion and sediment deposits just downstream of  bridge.

PF72 -80.021045 40.287233 960 7/13/12 Piney Fork flows under pedestrian access bridge between parking area and T-station tracks; Stream constrained between tracks and parking area for ~ 700 ft.

PF73 -80.021865 40.287310 962 7/13/12 Piney Fork flows under T-tracks.

PF74 -80.022341 40.287094 963 7/13/12 Piney Fork flows under Pleasant St bridge.

PF75 -80.025090 40.287820 966 7/22/08 Small tributary culverted under Rt 88 enters on Piney Fork's LAB(~ 2 GPM; No noticeable AMD).

PF76 -80.025375 40.288000 966 7/13/12 Piney Fork flows under access road bridge to asphalted parking area.

PF77 -80.289587 80.026349 970 7/13/12 Piney Fork flows under old Montour Railroad Library Viaduct.

PF78 -80.027650 40.290640 973 7/22/08 Tributary culverted under Rt 88 business district enters LAB (~5 GPM; No AMD); Piney Fork constrained between T-tracks and business district for ~ 1100 ft.

PF79 -80.028390 40.291370 975 7/22/08 Tributary draining valley between Montour Trail and Church Hill Rd is culverted under church parking lot and RT 88 and enters on Piney Fork's LAB.

PF80 -80.028736 40.291812 975 7/13/12 Piney Fork constrained between T-tracks and concrete parking areas for ~ 400 ft along Rt 88 business and residential district.

PF81 -80.029521 40.292964 979 7/13/12 Confluence of  Clifton Rd branch of  Piney Fork and South Park Rd branch of  Piney Fork.

Clifton Road Branch of  Piney Fork

CRB01 -80.030794 40.292800 981 7/13/12 Piney Fork Clifton Rd branch culverted under Rt88 at junction with Clifton Rd; Bank erosion on LAB just upstream along concreted parking area.

CRB02 -80.032063 40.292984 985 7/13/12 Small tributary enters on LAB; Sediment buildup in center of  channel just downstream.

CRB03 -80.034768 40.293936 992 7/13/12 Clifton Rd branch of  Piney Fork channelized for ~ 120 ft just downstream of  retaining wall; severe bank erosion just below channelized section.

CRB04 -80.035160 40.294210 997 7/13/12 Approximately 600 ft of  retaining wall along RAB of  stream in Simmons Park along ball fields and parking area.

CRB05 -80.037040 40.294790 999 7/22/08 Culverted tributary enters on Clifton Rd Branch Piney Fork RAB in Simmons Park.

CRB06 -80.037593 40.294819 1000 7/13/12 Pedestrian bridge crossing of  stream from parking area to pavilion in Simmons Park.

CRB07 -80.037889 40.294973 1001 7/22/08 Concrete access road crossing within stream channel for access from parking area to pavilion in Simmons Park; stream channelized upstream by stabilization.

CRB08 -80.039241 40.295530 1006 7/9/12 Homeowner bridge crossing of  Clifton branch of  Piney Fork; Homeowner bank stabilization (channelization); sediment deposition in upstream stream channel.

CRB09 -80.040012 40.295753 1007 7/9/12 Homeowner bridge crossing of  stream; bank erosion downstream of  bridge.

CRB10 -80.040612 40.295927 1009 7/9/12 Homeowner bridge crossing of  stream; bank erosion downstream of  crossing; stabilization upstream with shed on stream bank; little buffer.

CRB11 -80.041205 40.296090 1011 7/9/12 Homeowner bridge crossing of  stream.

CRB12 -80.041455 40.296156 1012 7/9/12 Homeowner bridge crossing of  stream; bank stabilization.

CRB13 -80.041548 40.296197 1012 7/9/12 Confluence of  tributary draining King School Rd with Clifton Rd branch of  Piney Fork; bank erosion just upstream on RAB; numerous encroachments downstream.

CRB14 -80.043630 40.304651 1081 7/9/12 Double stormwater detention basin along King School Village serves a regional stormwater control function; Nice wetland developed in basin.

CRB15 -80.045174 40.297256 1025 7/22/08 Clifton Rd branch of  Piney Fork constrained on RAB by small commercial district along Clifton Rd.

CRB16 -80.046576 40.297682 1031 8/7/08 Stream culverted under Irishtown Rd; Fish impasse.

CRB17 -80.047853 40.298253 1033 8/7/08 Bank erosion; Homeowner created log dam

CRB18 -80.048086 40.298588 1035 8/7/08 Tributary flowing along Irishtown Rd enters on RAB; stream constrained by retaining wall for a couple of  hundred feet upstream.

CRB19 -80.048634 40.298692 1037 8/7/08 Tributary enters on LAB.

CRB20 -80.050099 40.299249 1042 7/9/12 Clifton Rd branch of  Piney Fork flows under Brush Run Rd bridge.

CRB21 -80.050640 40.299330 1042 8/7/08 Stream culverted under private lane; 3 culverts; should not have been permitted.

CRB22 -80.052919 40.300516 1049 8/7/08 Stormwater outfall enters on LAB.
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Piney	  Fork	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

CRB23 -80.053443 40.300868 1052 7/9/12 Stream culverted again under private lane with 3 culverts.

CRB24 -80.053630 40.301020 1053 8/7/08 Stormwater detention basin outflow enters on LAB; Stormwater outfall on RAB.

CRB25 -80.053990 40.300864 1064 7/9/12 Stormwater detention basin above LAB.

CRB26 -80.065280 40.298887 1362 7/9/12 Highest elevation in Peters Creek watershed on Rocky Ridge.

CRB27 -80.054137 40.301427 1055 8/7/08 Culverted stormwater outfall on LAB.

CRB28 -80.054803 40.302015 1060 8/7/08 Stream culverted under Havengate Rd;Fish impasse; RAB retained downstream; bank concreted upstream on LAB; a number of  small outfalls.

CRB29 -80.056470 40.303080 1067 8/7/08 Stormwater outfall on RAB.

CRB30 -80.057410 40.303400 1071 8/7/08 Culverted tributary enters on LAB (~10 GPM)

CRB31 -80.057589 40.303468 1074 7/9/12 Clifton Rd branch of  Piney Fork flows under Rocky Ridge Rd bridge.

CRB32 -80.057829 40.304122 1074 8/7/08 Wetland and flood control area.

CRB33 -80.057913 40.305047 1080 7/9/12 Clifton Rd branch enters culvert and is culverted for ~ 250 ft under Clifton Rd and Thunderwood Dr to wetland south of  Thunderwood Dr.

CRB34 -80.057965 40.305149 1082 7/9/12 Stream is culverted under private driveway.

CRB35 -80.058098 40.305494 1083 7/9/12 Clifton Rd Branch of  Piney Fork exits culvert on east side of  Clifton Rd; Rip-rap bank stabilization and a few cattails downstream.

CRB36 -80.058322 40.305841 1085 7/9/12 Stream enters culvert and is culverted ~ 150 ft from west to east under Clifton Rd.

CRB37 -80.058564 40.306030 1087 7/9/12 Clifton Rd branch of  Piney Fork exits culvert under private driveway and flows through front yard toward Clifton Rd.

CRB38 -80.058779 40.306364 1088 7/9/12 Stream enters culvert for ~150 ft under driveway and front yard of  private residence.

CRB39 -80.059036 40.307801 1099 7/9/12 Clifton Rd branch of  Piney Fork culverted under Manoah Dr; relatively well buffered and free flowing for ~ 500 ft downstream.

CRB40 -80.059024 40.309486 1108 7/9/12 Clifton Rd branch of  Piney Fork daylighted for first time; accepts stormwater from Dashwood Rd on RAB;  flows through woodlot downstream.

Brightwood Road Branch of  Piney Fork

BRB01 -80.030113 40.293494 982 7/9/12 Brightwood Rd branch constrained between T station parking area on RAB and concrete commercial area on LAB from confluence with Clifton Rd branch to Rt88.

BRB02 -80.030612 40.293797 985 7/9/12 Brightwood Rd branch of  Piney Fork flows under Library Rd (RT88) bridge; Stormwater outfall enters on RAB.

BRB03 -80.030586 40.294675 985 8/7/08 Concrete retaining wall along ~ 100 ft of  LAB.

BRB04 -80.030072 40.295017 987 7/9/12 Brightwood branch flows from east to west under T-tracks.

BRB05 -80.030288 40.296162 992 8/7/08 Stormwater outfall from apartment complex on RAB; stream essentially channelized for ~ 600 ft by T-tracks on LAB and concreted apartment complex on RAB.

BRB06 -80.030894 40.298746 997 8/7/08 Tributary culverted under T-tracks enters on LAB.

BRB07 -80.030905 40.300165 1001 7/9/12 Tributary draining valley between McPherson Rd and Wallace Rd enters Brightwood Rd branch on RAB.

BRB08 -80.031292 40.301072 1002 8/7/08 Brightwood branch of  Piney Fork flows under Beagle Dr bridge; sediment bar in channel under bridge.

BRB09 -80.031360 40.301420 1003 8/7/08 Bank erosion on bend.

BRB10 -80.031616 40.301380 1004 7/9/12 Stream flows under T-tracks from west to east.

BRB11 -80.032210 40.302030 1006 8/7/08 Bank erosion on LAB just downstream of  retaining wall placed by homeowner at bend to keep stream from flowing through their property.

BRB12 -80.033057 40.304627 1014 7/9/12 Brightwood Rd branch travels through woodlot for ~ 2000 ft and is unconstrained; rare for this branch.

BRB13 -80.033298 40.307329 1022 8/7/08 Tributary enters Brightwood Rd branch on LAB; Bank erosion.

BRB14 -80.033442 40.307902 1023 7/9/12 Brightwood Rd branch of  Piney Fork flows under King School Rd bridge.

BRB15 -80.033666 40.310392 1036 7/9/12 Tributary draining Logan Rd valley enters on LAB.

BRB16 -80.033478 40.311235 1042 8/7/08 Stream passes under Logan Rd bridge.

BRB17 -80.033417 40.311354 1041 8/7/08 Culverted tributary/outfall enters on RAB from under T-tracks.

BRB18 -80.031303 40.314212 1056 8/7/08 Small tributary enters on LAB; Stream constrained by T-tracks on RAB and apartment complex on LAB for ~ 1300 ft.

BRB19 -80.031109 40.314347 1058 7/9/12 Brightwood Rd branch flows from east to west under T-tracks; Concrete structure on west side LAB bank to direct flow and protect end of  Hartman Ln.

BRB20 -80.029915 40.315465 1066 8/7/08 Stream passes under Sarah St bridge; Retaining wall on RAB above bridge; pH, conductivity reading just upstream.

BRB21 -80.028660 40.320692 1092 7/9/12 Brightwood Rd branch of  Piney fork culverted under Latimer T-Station access walkway from Brightwood Rd.

BRB22 -80.029149 40.321781 1105 7/9/12 Brightwood Rd branch culverted between T-tracks and Brightwood Rd for ~ 750 ft.

BRB23 -80.029662 40.322646 1105 7/9/12 Stream flows under T-tracks; Concrete wall along RAB and gabioned rip-rap on LAB to culvert downstream; step-down to culvert; fish impasse; stormwater outfall.

BRB24 -80.029888 40.322813 1107 7/9/12 Stream culverted under W Munroe St; Concrete walls along stream above culvert 

BRB25 -80.030556 40.324676 1125 7/9/12 Stream flows through back yards of  residences on Florida Ave for ~ 1400 ft; little riparian buffer; eroding banks; bank modifications; stormwater issues.

BRB26 -80.030810 40.326490 1132 7/9/12 Brightwood Rd branch of  Piney Fork is daylighted from culvert from commercial district upstream; heavy stormwater impact; deeply incised channel.
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8.7 Catfish Run 
 

The headwaters of the Catfish Run sub-watershed are culverted under a commercial 

district along Library Rd (State Route 88) in Bethel Park Borough. The stream is first daylighted as 

it enters South Park County Park along Corrigan Dr and spends approximately half of its course 

within the park. A tributary draining the valley between One Hundred Acre Drive and East Park 

Drive enters Catfish Run just north of Stone Manse Drive. This area of South Park County Park is 

historically significant as it contains The Oliver Miller Homestead as well as remnants of the Vale 

of Cashmere and The Cascades. 

Catfish Run exits the county park just south of the Fairgrounds and enters a culvert under a 

small commercial area along Brownsville Rd. An abandoned mine discharge combines with 

Catfish Run immediately upon exiting the culvert. Catfish Run enters Piney Fork just south of 

Piney Fork Rd and immediately upstream of the outfall of the Bethel Park Municipal Authority 

Piney Fork Sewage Treatment Plant. 

The area of the Catfish Run sub-watershed is approximately 4.01 square miles and is 

comprised of portions of Bethel Park Borough and South Park Twp. A large portion of this sub-

watershed falls within the jurisdiction of Allegheny County’s South Park County Park. 

Land cover within the watershed is depicted in the pie chart below. The dominant land 

cover types are wooded (34.9%), agricultural/pasture/open space (29.4%) and residential 

(18.2%).  (2006 National Land Cover Database) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Catfish Run is impaired for recreational use by pathogens and for aquatic use by siltation 

due to urban runoff and storm sewers. (2012 Pennsylvania Water Quality Monitoring and 

Assessment Report)  
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A visual assessment of Catfish Run was conducted to better understand the current 

physical status of the stream channel, water and riparian zone. The stream was broken into 3 

segments and was scored according to the USDA Visual Assessment Protocol.  The results of this 

assessment are found below. 

 
Catfish Run 
 
Waypoints:  CR01-CR27  
Description:  Confluence with Piney Fork to South Park County Park Fairgrounds 
USDA Visual Assessment Protocol Score = 6.9   FAIR 
 
Waypoints:  CR28-CR62 
Description:  South Park County Park Fairgrounds to headwaters along Corrigan Drive 
USDA Visual Assessment Protocol Score = 6.6   FAIR 
 
Waypoints:  CRT01-CRT30 
Description:  Entire East Branch Tributary along Hundred Acre Drive 
USDA Visual Assessment Protocol Score = 7.2   FAIR 
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Sewage and AMD Impacts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CR24 – The only significant abandoned mine discharge into Catfish Run starts in the very southern end of South Park 
County Park behind the fairgrounds and flows for approximately 600 feet behind the small commercial district 
immediately adjacent to the park along Brownsville Rd. A number of seeps and two significant discharges contribute 
to the flow prior to its entrance into Catfish Run just south of where Catfish Run exits the culvert under the 
commercial district. 
 
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CR05 - Coal waste is being eroded into Catfish Run. The Gould Mine of the Bertha Consumers Fuel Company operated 
in the lower Catfish Run valley during the early part of the 20th century and created two large coal waste piles along 
the stream. 
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CRT06 – Catfish Run was found to be impaired for recreational use during a 2010 bacterial study. The bacteria level 
exceeded PA standards on 7 of the 10 samples retrieved during the summer sampling period. The exact cause of this 
impairment remains unknown and may be due to a number of factors. Excess algal build up was present in proximity 
to this sanitary sewer manhole along the East Branch Tributary of Catfish Run along East Park Drive.  Another sanitary 
manhole is located within the channel of Catfish Run at Schoonmaker Hall (CR26) in the fairgrounds of South Park 
County Park. 
 
Stream Bank Erosion & Siltation 
 
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CR42 - Stream bank erosion is a recurring theme for Catfish Run along Corrigan Drive and along the East Branch 
Tributary as well. The stream is culverted under numerous roads and often the culverts are not sized correctly leading 
to severe bank erosion just downstream of the culvert. Gabioned rip-rap is utilized to protect the stream banks at 
many locations including the one depicted in the photo above at the Deck Hockey facility. This method of treating the 
symptoms of the problem has many shortcomings. It is aesthetically unappealing, often creates bank erosion 
downstream of the rip-rapped area, becomes undercut and requires long-term maintenance. 
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CRT17 – Severe bank erosion and undercutting along the East Branch of Catfish Run just downstream of the road 
connecting East Park Drive and Hundred Acre Drive. A small tributary in a deeply incised channel enters the East 
Branch on its right ascending bank (left foreground in photo). The channel carries excess storm water from the South 
Park Golf Course during precipitation events.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CR35 - Bank erosion downstream of a historically significant pedestrian bridge crossing Catfish Run between the 
soccer fields and Corrigan Dr. Catfish Run is effectively channelized along Corrigan Drive from the circle to the 
fairgrounds and is not permitted to meander as a stream normally would. Stream meanders dissipate energy during 
severe rain events and mitigate erosion. Inset shows bank erosion just upstream of the bridge. 
 

290



	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CR28 – Severe bank erosion along the channelized portion of Catfish Run at the fairgrounds has eroded away part of 
the retaining wall. 
 
Nutrient Enrichment 
 
Catfish Run appears to be impacted by excess nutrients at a number of locations along its course. 

The exact source of this enrichment is unknown. Possible sources include abandoned mine 

drainage, runoff from off-leash dog park, runoff from pony ride area and police horse stable area 

and malfunctioning sanitary sewer lines. A Nutrient Management Plan was recently completed for 

South Park that should help mitigate nutrient enrichment problems within the stream. 
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CR29 - Runoff from animal use areas and manure storage facilities along streams can increase the nutrient load 
within the stream especially when animals have access to the stream and the facilities are not maintained 
adequately. This animal use area is along Catfish Run at the fairgrounds along the channelized portion of the stream. 
 
Wetlands 
 

There are a number of wetlands within the floodplain of the main stem of Catfish Run but 

few if any along the East Branch Tributary. The largest and most significant wetland is just 

downstream of Catfish Run’s crossing under Wallace Rd. Wetlands also occur along the upper 

part of Corrigan Drive not far from the northern park entrance. Another wetland occurs within 

Catfish Run’s right ascending floodplain just upstream of the Corrigan Circle. There are also 

wetlands outside of the parks southern boundary along Brownsville Rd. A created wetland was 

developed on the property of South Park High School as mitigation for natural wetlands destroyed 

when the new school was built. The successful implementation of this wetland is questionable. 

 There are also a number of ponds with or without associated wetlands within the Catfish 

Run sub-watershed; notably along  Maple Springs Rd and McConkey Rd. 
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CR38 – Maple Springs Rd pond with small associated wetland in South Park County Park. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	  
	  
	  
	  
	  
	  
	  
CR17 – A small wetland within Catfish Run’s left ascending bank floodplain south of South Park County 
Park along Brownsville Rd. Floodplain drains to Catfish Run via a drainage ditch and the remainder of 
the floodplain is mowed with little wooded buffer along Catfish Run along this secton. 
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CR20 – A sign developed as outreach by students at South Park High School for the mitigation wetland created on the 
South Park High School property. Insets on the sign include a view of the wetland and a map of the Peters Creek 
watershed. 

 
CR09 – Large floodplain wetland occupies approximately 350 feet of Catfish Run’ right ascending bank from Wallace 
Rd downstream. 
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Invasives and Floodplain Condition 
 

	  
CR62 – The headwaters of Catfish Run’s main stem are culverted under this commercial district along State Rt88 in 
Bethel Park. The stream is first daylighted in South Park County Park along Corrigan Drive. 
 
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CR61 - Catfish Run exits the culvert near the South Park County Park’s northern entrance. This photo was taken in 
approximately 2006. Subsequently, a riparian buffer was installed along 1200 feet of Catfish Run from the culvert to 
near the ice skating rink. 
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CR61 – This is a recent photo illustrating how well the riparian buffer is developing. This buffer helps to mitigate 
stream bank erosion during high water events and helps to maintain water quality within the stream. A 
recommendation of the Allegheny County Parks Comprehensive Master Plan of 2002 was to develop and maintain 
vegetated riparian buffers along all park streams. This provides a good start for South Park County Park. There are a 
number of other areas in the park that would benefit from installation of adequate vegetated buffers along both 
Catfish Run and Sleepy Hollow Run. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CRT29 – A fairly typical view of the East Branch Tributary and surrounding floodplain north of Hundred Acre Rd. The 
floodplain is choked with invasive plants and vines and the stream banks are eroding. 
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CRT12 - A majority of the riparian zone surrounding the East Branch Tributary is wooded. The remnants of the Vale of 
Cashmere are located in a wooded section of the East Branch within the streams left ascending floodplain. The inset 
illustrates how this location looked when the structure was initially completed. 
 
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CRT05 - There are a number of areas along the East Branch of Catfish Run that have inadequate vegetative buffers 
such as this riparian zone along Grant Grove just north of the Oliver Miller Homestead. 
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CRT27 – Catfish Run’s East Branch Tributary is culverted for approximately 700 feet under this asphalted parking 
area and the Haunted House facility. A structure holding a natural spring can be seen to the right of the parking area. 
The spring flows into the East Branch under the culvert. The East Branch initially enters the culvert just north of 
Hundred Acre Drive. 
   
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CR50 – Typical view of the main stem of Catfish Run’s right ascending floodplain from the Corrigan Circle north to the 
VIP Zone. The riparian zone is naturally vegetated along this reach of Catfish Run. The right ascending floodplain is 
mostly wetland and the left ascending bank is comprised of wooded slope. The left ascending bank remains wooded 
to the ice skating rink and the right ascending bank becomes approximately 8 acres of impervious parking and 
recreational area. 
 

 The main stem of Catfish Run flows for approximate .9 miles along the east side of 

Corrigan Drive from Stone Manse Drive to where it is culverted to the west of Corrigan Drive just 

north of the fairgrounds. It is culverted under three roads along this section and is often squeezed 

between Corrigan Drive and recreational areas with little opportunity to meander and with an 

inadequate vegetative buffer at a number of locations. Most tributaries enter Catfish Run from 

culverts with the exception of the Maple Springs Rd tributary which is free flowing. West of 
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Corrigan Drive Catfish Run flows between a 1.5 acre impervious parking/playground area and the 

pony ride concession then between an access road to the fairgrounds and the Round Barn Stable 

area prior to being channelized along the fairgrounds fields. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CR43 – A view of Catfish Run’s right ascending floodplain from the Deck Hockey parking area toward Old Manse 
Drive. Catfish Run flows along the left side of the photo immediately behind the light poles. The Oliver Miller 
Homestead area is above the floodplain to the upper right. The tennis courts were recently removed from the 
floodplain to another part of the park. It appears that asphalt millings are being installed over the old tennis court 
area. The tennis courts encroached on Catfish Run and created problems with erosion. Now that they are gone the 
vegetated buffer along Catfish Run’s right ascending bank should be improved and a thoughtful plan developed for 
this area that adequately buffers the Oliver Miller Homestead from incompatible activities.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CR28 - Catfish Run is channelized for approximately 1000 feet along the fairgrounds fields and then is immediately 
culverted for 225 ft under a parking area. Recent plans to upgrade the fairgrounds area include options to naturalize 
Catfish Run along this area. The riparian zone is clearly in need of improvement. 
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CR25 – Catfish Run exits South Park County Park via a 550 foot culvert under a commercial district just to the south 
of the park. Prior to entering the culvert the stream flows along and is constrained by Schoonmaker Hall then passes 
through a small wooded area behind the fairgrounds buildings. The wooded area has some issues with invasives as 
well as abandoned mine drainage on the slope above Catfish Run’s left ascending bank. The right ascending bank in 
this area is steep and has some erosion issues. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CR13 – Upon exiting the culvert at CR23 Catfish Run flows for 400 feet along the west side of Brownsville Rd and 
then is culverted to the east side of the road. It then flows between a steep slope along the western side of South Park 
High School and a commercial and residential area along Brownsville Rd. In this area the wooded buffer along Catfish 
Run would benefit from widening. The stream would also benefit from foresting the entire steep slope along the high 
school. From about CR13 to Wallace Rd, Catfish Run meanders through a naturally vegetated area. There are some 
issues with invasive plants at this location. South of Wallace Rd Catfish Run flows for approximately ½ mile through a 
naturally vegetated valley with steep forested slopes along the left ascending bank and wetland along the right 
ascending bank with a townhouse development at the top of the slope. Evidence of an old mining operation is present 
in the lower valley just north of Piney Fork Rd. South of Piney Fork Rd Catfish Run flows under the Montour Trail prior 
to entering Piney Fork Run just upstream of the Piney Fork Sewage Treatment Plant outfall. 
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Stormwater Infrastructure and Issues 
 

Catfish Run definitely suffers from excess storm water runoff from a number of sources. 

The large area of impervious surface in the commercialized and culverted headwater portion of 

the main stem of Catfish Run along Rt88 creates problems during heavy rain events. The 

vegetated buffer along the first 1200 feet of Catfish Run when first daylighted along Corrigan 

Drive helps to mitigate this problem but is not enough to alleviate it. Approximately 8 acres of 

impervious surface along Catfish Run’s right ascending bank from the ice skating rink to the VIP 

Zone exacerbates the problem. 

 The East Branch Tributary also suffers from runoff near its headwaters from a residential 

area along Broughton Rd developed prior to adequate storm water controls and from storm water 

runoff from a portion of the South Park Golf Course. 

The two branches of Catfish Run meet at Stone Manse Drive and for the rest of Catfish 

Run’s course within South Park County Park the stream is either constrained between 

recreational areas and Corrigan Dr, channelized or culverted for most of its course. None of these 

permit Catfish Run to dissipate the storm waters excess energy and actually can increase it. 

Catfish Run is again culverted as it leaves South Park but then is permitted to meander 

between Brownsville Rd and Wallace Rd within a vegetated riparian zone. South of Wallace Rd 

the stream flows through a mostly 

vegetated valley with wetlands and 

wooded slopes within the riparian zone. 

Much of the development within the 

lower Catfish Run valley was required to 

implement storm water controls in the 

form of storm water detention basins. 

These include the new South Park High 

School and Elementary School, the 

Greenbriar development, Parkford Rd 

development and newer development 

along Wallace Rd. 

 
 

 
CRT19 – This is a drainage channel from the 
South Park Golf Course. The channel has 
become incised and delivers large quantities of 
storm water runoff to the East Branch of Catfish 
Run. 
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CR53 – Catfish Run flows along the bottom of this 4.5 acre asphalted parking lot between the South Park Ice Skating 
Rink and the VIP Zone. There is little vegetated buffer between the asphalt and the stream. Storm water runoff from 
this lot and from the adjoining impervious surface (~ 3.5 acres) of the VIP Zone during heavy precipitation events 
contributes to Catfish Run’s storm water problems. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CR48 - Inadequate control of storm water leads to excess erosion downstream and damage to infrastructure such as 
this culvert headwall and wing wall at Stone Manse Drive. 
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CR64 – A view of the stormwater detention basin associated with the Parkford Apartments off of Brownsville Rd. 
Catfish Run flows at the bottom of the steep wooded hillside behind the detention basin. 
 
Encroachments 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CRT13 – Fallen tree creating a debris jam that is encroaching on the stream channel of the East Branch of Catfish 
Run. 
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CRT03 – Improperly sized culvert at the access road to Grant Grove within the East Branch of Catfish Run is causing 
severe bank erosion both upstream and downstream of the culvert. This is a common problem at a number of 
crossings of the East  Branch. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CRT16 - Remnants of an old concrete and metal structure along the right ascending bank of the East Branch of 
Catfish Run is creating bank erosion. 
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At a number of locations along the Corrigan Rd portion of the main stem of Catfish Run large concrete debris of 
various forms is found within the channel of Catfish Run. This particular culvert and headwall fragment is located near 
the off-leash dog park. 
 

	  
CR26 – Remnants of a nonfunctional bridge crossing 
of Catfish Run behind the fairgrounds buildings 
encroaches on the stream channel and is constantly 
creating debris jams that flood the surrounding area 
during heavy precipitation. Schoonmaker Hall and a 
sanitary sewer manhole also encroach on Catfish 
Run just upstream of this location. 
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Garbage & Dumps 
 
 Litter and illegal dumping is a persistent problem within the Catfish Run sub-watershed but 
does not appear to be a major problem within the floodplain area except at a few locations. The 
Friends of South Park County Park sponsors two park cleanups per year and South Park Twp has 
done a tremendous job at organizing volunteers to keep township roads clean. 
 

 
 
 
CRT26 – The area surrounding the Haunted House facility along 
Hundred Acre Drive near the headwaters of the East Branch of Catfish 
Run is one problem area. Significant trash and construction debris, 
some of it posing a hazard to the public, is present around the 
building. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
CRT29 - The headwaters area near the residential area also 
has a good bit of garbage present. Here a discarded picnic 
table is within the channel of the East Branch of Catfish Run. 
This tends to be a common problem in parts of the watershed 
near to residential development. 
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Areas of Historical and/or Conservation Significance 
 

There are several areas or structures within the Catfish Run sub-watershed that are of 

historical significance. The Oliver Miller Homestead is of national significance for its relationship 

to the Whiskey Rebellion.  

Remnants of many rock structures designed by landscape architect Paul B. Riis following 

the tenets of the naturalistic school of park design remain but are in need of maintenance and/or 

restoration.  Some of these structures include The Vale of Cashmere, The Cascades and the stone 

pavilion associated with it, The Edgebrook Bridge and a number of other stone pavilions. Some of 

these structures no longer exist, the most significant being the unique naturalistic swimming pool 

along Corrigan Drive. The swimming pool bathhouse does remain, however, but is altered. 

There are also a number of houses of historical interest including the Maits House, the 

farmhouse and old barn on McConkey Rd and the farmhouse at the South Park Game Preserve. A 

number of structures at the fairgrounds, including the Museum Building, are also of historical 

significance. 

The valley to the west of the Girl Scout area off of Corrigan Circle is an area worthy of long-

term conservation. There are also a number of large, heritage grade trees, within South Park 

County Park including a number at or along the South Park Golf Course. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
CR45 – The Oliver Miller Homestead at the corner of Corrigan and Stone Manse Drive is a national Whiskey Rebellion 
Site. The first shots of the Whiskey Rebellion occurred at this location. The Oliver Miller Homestead Associates offer 
public programs concerning the Whiskey Rebellion and other aspects of early American life. 
 

307



	  
 
 
 
 
 
 
 
 
 
 
CR44 – Remnants of The Cascades and a stone pavilion designed by landscape architect Paul B. Riis and built when 
South Park County Park was first opened. 
 
Conclusions and Recommendations 
 

Inadequately controlled stormwater appears to be responsible for the majority of Catfish 

Run’s problems, especially within the upper portion of the sub-watershed within South Park 

County Park.  Most of the excess stormwater comes from areas upstream of the park but the 

South Park Golf Course and a large impervious parking and recreation area along Corrigan Drive 

are also contributing factors.  

Most of the residential and commercial development on Catfish Run and the East Branch 

of Catfish Run upstream of South Park County Park occurred prior to implementation of 

requirements for control of storm waters. Exploration of the possibility of retrofitting these areas 

with regional stormwater facilities and/or green infrastructure controls would help to mitigate the 

stormwater problems in the park. 

Within the park the problem is exacerbated by a significant number of culverts, some of 

them lengthy and many of them undersized. The stream is also constrained, channelized and/or 

encroached upon at a number of locations. This provides little opportunity for dissipation of the 

excess stormwater’s energy and leads to more severe bank erosion and increased deterioration of 

infrastructure.  Installing and maintaining an adequate vegetated buffer along the upper reach of 

the main stem of Catfish Run helps to dissipate some of the stormwaters energy but is not nearly 

enough to control the quantities of stormwater being produced by the large commercial district 

along Rt88. Providing storage in the upper portion of both the main stem and the East Branch of 

Catfish Run may be necessary to fully mitigate the problem. Green infrastructure solutions may 

prove useful as a means of mitigating excess stormwater from the golf course and 

parking/recreation area along Corrigan Drive. Adding and maintaining adequate vegetated 

buffers along the entire length of Catfish Run and the East Branch would also be helpful. 
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Establishing a program to identify and remove debris jams and other materials 

encroaching on the stream channel would help to alleviate problems with localized erosion. 

Perhaps local groups, such as The Friends of South Park and PTAG, could be enlisted to help with 

this effort. 

The lower portion of Catfish Run downstream of South Park County Park flows primarily 

through a naturally vegetated valley with little development within the floodplain. Newer 

developments along this section of Catfish Run have implemented stormwater controls. It is 

imperative that these facilities are monitored in the long-term to assure that they are and 

continue to provide adequate stormwater control.  

Catfish Run was found to be impaired for recreational use by pathogens during a 2010 

bacterial study. The source of this impairment is not known. It is important to identify the source 

and to eliminate it if possible since the stream is a regional recreational resource as it flows 

through South Park County Park.  Regular inspection and maintenance of sanitary sewer 

infrastructure both within and upstream of South Park is imperative in order to mitigate bacterial 

load within the stream. 

 The main stem of Catfish Run consistently has the highest conductivity readings of any 

major tributary within the Peters Creek watershed.  Conductivity levels regularly exceed 3000 

µ−siemens/cm even during the summer months. Samples are taken just downstream of the 

culvert where Catfish Run is first daylighted in the northern part of the park along Corrigan Drive. 

Winter readings can exceed 5000 µ−siemens/cm due to the additional salt load. Further analysis 

has revealed that these conductivity readings do not appear to be AMD metals related but the 

source and exact composition is not known.  Consistent conductivity levels exceeding 3000 

µ−siemens/cm can be detrimental to the diversity of aquatic life within the stream. Further 

analysis should be provided to better understand and eliminate this excessive level of conductivity. 

 Invasive herbaceous plants and vines are a problem at a number of locations throughout 

the Catfish Run sub-watershed. Developing a plan to manage them within the floodplain of 

Catfish Run is a worthy goal. Enlisting the help of local groups such as the Friends of South Park 

County Park to carry out regular invasives removal activities along Catfish Run would help to 

maintain a healthy riparian zone that would contribute to long-term stormwater control. 

 One major abandoned mine discharge exists within the Catfish Run sub-watershed at the 

southern end of South Park County Park and just outside of the park. Treating this discharge 

would improve water quality and aquatic life diversity within the lower portion of Catfish Run and 

within Piney Fork as well. 

 A long-term conservation plan for the natural and forested parts of South Park County Park, 

including the valley west of the Girl Scout area, should be developed and implemented. The Field 
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Project, which decreases mowing of fields within the park that are not utilized for recreation 

should be continued and expanded in appropriate areas. Efforts to identify and treat large oak and 

ash trees that are being compromised by Oak Wilt and the Emerald Ash Borer should be 

continued. Trees that would qualify for Heritage Tree status should be identified and protected. 

 A South Park Fairgrounds Master Plan was completed in 2011. The plan was developed 

over the course of a number of years and involved a good deal of community input. The final 

recommendations included a long-term plan to decrease the impervious surface area of the 

Fairgrounds and to return it to a more natural state while maintaining the same amount of area 

for ball fields. The plan also recommends removing Catfish Run from the channel and returning 

the stream to a free-flowing state. These recommendations should be implemented. 
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Catfish	  Run	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Notes

CR01 -79.991299 40.286936 904 6/26/08 Confluence with Piney Fork just upstream of  sewage plant outfall; severe bank erosion.

CR02 -79.991127 40.287212 907 6/26/08 Catfish Run culverted under  Montour Trail. 

CR03 -79.991035 40.287365 905 6/26/08 Catfish Run under Brownsville Rd Bridge.

CR04 -79.990699 40.287950 908 6/26/08 Bank erosion and debris jam

CR05 -79.991270 40.289480 912 6/26/08 15-20 ft.. Bank Eroding/coal waste material

CR06 -79.990526 40.290230 922 3/22/12 Stormwater detention basin

CR07 -79.991351 40.289742 911 6/26/08 Debris jam/tributary enters on right ascending bank.

CR08 -79.991750 40.291340 914 6/26/08 Massive debris jam/algae;nutrient enrichment

CR09 -79.992300 40.293050 921 6/26/08 Wetland on right ascending bank from here upstream to Wallace Rd stream crossing.

CR10 -79.992230 40.292960 920 6/26/08 Tributary enters on left ascending bank

CR11 -79.992760 40.294030 921 6/26/08 Small tributary enters on right ascending bank/little to no flow.

CR12 -79.992929 40.295010 930 6/26/08 Stream culverted under Wallace Rd.

CR13 -79.992640 40.295970 934 6/26/08 Small tributary enters on right ascending bank upstream of  Wallace Rd.

CR14 -79.992827 40.296507 927 6/26/08 Debris jam

CR15 -79.992231 40.297491 979 3/22/12 Storm Water Detention basin for South Park HS 

CR16 -79.994978 40.298629 970 3/22/12 Stormwater detention area for Greenbriar Development

CR17 -79.993655 40.297655 936 3/22/12 Small wetland on left ascending bank. Drainage ditch to stream. Rest of  floodplain mowed.

CR18 -79.995777 40.300134 997 3/22/12 Stormwater detention basin for Greenbriar development.

CR19 -79.994715 40.299629 938 3/22/12 Catfish Run culverted under Brownsville Rd

CR20 -79.993830 40.301009 978 3/22/12 1.7 acre mitigation wetland fed by stormwater detention basin.

CR21 -79.993114 40.301714 1012 3/22/12 Stormwater detention basin for South Park High School.

CR22 -79.994602 40.301397 962 3/22/12 Natural wetlands.

CR23 -79.995200 40.300528 942 3/22/12 Catfish Run exits culvert under South Park Club House lot. AMD discharge enters stream on left ascending bank.

CR24 -79.995932 40.301141 968 6/26/08 AMD Discharge along tow of  hill entire length of  SP Club House lot and extending into South Park.

CR25 -79.995944 40.302151 952 3/22/12 Catfish Run exits South Park County Park and enters culvert under small commercial district.

CR26 -79.997067 40.302717 956 3/22/12 Schoonmaker Hall encroaches on stream; Sewer manhole in channel; old bridge creates debris jams.

CR27 -79.997643 40.303424 966 6/26/08 Catfish Run culverted under Museum Building parking lot.

CR28 -79.998813 40.305151 970 7/16/08 Catfish Run channelized along Fairgrounds track. Retaining wall failing. Step down pools create fish barrier.

CR29 -79.999232 40.306859 973 1/1/14 Round Barn County Police Horse Stable

CR30 -80.000370 40.307250 992 7/16/08 Horse pen by stream/small < 1/2 acre.

CR31 -80.000527 40.308316 983 3/22/12 Catfish Run culverted under Corrigan Dr.

CR32 -80.001983 40.310191 987 7/16/08 Stream culverted under access road to soccer field parking lot. Major erosion problem below crossing.

CR33 -80.004660 40.308484 1052 1/1/14 Game Preserve Pond

CR34 80.004329 40.310225 1103 1/1/14 Buffalo Grazing Pasture

CR35 -80.002446 40.310911 983 3/22/08 Bank erosion along soccer field reach threatening historical bridge crossing.

CR36 -80.002760 40.311490 985 7/16/08 Tributary enters on right ascending bank.

CR37 -80.004680 40.313340 992 7/16/08 Culvert in stream channel; dog off-leash area adjacent to stream on right ascending bank.
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Catfish	  Run	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Notes

CR38 -80.000709 40.315227 1031 1/1/14 Maple Springs Rd Pond

CR39 -80.005224 40.315277 1006 3/22/12 Catfish Run culverted under Maple Springs Rd.

CR40 -80.011353 40.314956 1092 1/1/14 McConkey Rd Pond at Allegheny County Maintenance Facility

CR41 -80.005962 40.315733 1005 1/1/14 McConkey Rd Tributary enters Catfish Run's LAB after being culverted for several hundred feet along McConkey Rd.

CR42 -80.006403 40.317041 1005 1/1/14 Eroding Gabian Rip-Rapped stream banks below access road to parking area for Deck Hockey.

CR43 -80.007276 40.318557 1013 7/16/08 Tennis Courts encroach on stream; bank erosion, debris jams and inadequate riparian buffer along this reach.

CR44 -80.005964 40.319631 1057 1/1/14 Remnants of  The Cascades at Oliver Miller Homestead.

CR45 -80.006510 40.319830 1036 1/1/14 Spring House at Oliver Miller Homestead

CR46 -80.010818 40.318744 1045 1/1/14 Remnants of  spring house along Girl Scout Area access road.

CR47 -80.007636 40.319352 1013 1/1/14 Oliver Miller Homestead spring enters Catfish Run's RAB and Girl Scout area spring enters on LAB.

CR48 -80.007690 40.319830 1015 7/16/08 Confluence of  Catfish Run East trib. Stream culverted under Stone Manse Dr. Severe erosion problems at culvert exit.

CR49 -80.008588 40.320100 1025 7/16/08 Stream culverted under Corrigan Dr.; Steeply cut left ascending eroding bank just upstream. No vegetative buffer.

CR50 -80.009591 40.320848 1022 3/22/12 Large wetland occupies floodplain on right ascending bank. Drainage to stream. Left ascending bank forested.

CR51 -80.013180 40.322290 1041 7/16/08 Tributary enters on left descending bank.

CR52 -80.013235 40.323272 1049 1/1/14 Remnants of  Corrigan Road Pool Bath House and pool area.

CR53 -80.015464 40.323709 1043 3/22/12 Impervious amusement area/asphalt parking lot occupy right ascending floodplain. Runoff  problem. Inadequate buffer.

CR54 -80.017091 40.324678 1049 3/22/12 Catfish Run culverted under Hundred Acre Drive.

CR55 -80.017897 40.325095 1060 1/1/14 Remnants of  the Maits House.

CR56 -80.017629 40.325688 1052 3/22/12 Culverted under Ice Skating Rink access road. Inadequate vegetative buffer along stream.

CR57 -80.018290 40.326564 1060 3/22/12 Catfish Run culverted for ~ 300ft between ice skating rink and Corrigan Dr.

CR58 -80.019468 40.327429 1060 3/22/12 Culverted trib enters on right ascending bank. Pooling area along creek.

CR59 -80.019295 40.328208 1074 3/22/12 Wetland area and tributary along Corrigan Dr.

CR60 -80.020862 40.329008 1069 3/22/12 Culverted trib enters Catfish Run on right ascending bank.

CR61 -80.021540 40.329722 1079 3/22/12 Catfish Run daylighted from culvert.  ~1200 ft riparian buffer restoration planting from culvert to ice skating rink.

CR62 -80.024358 40.336048 1146 3/22/12 Headwaters of  Catfish Run culverted under this large commercial district along Rt88 in Bethel Park.

CR63 -79.987659 40.299662 1042 1/1/14 Stormwater detention basin for South Park Elementary School

CR64 -79.993537 40.292227 1022 1/1/14 Stormwater detention basin for Parkford Apartments

Catfish Run East Drive Tributary

CRT01 -80.007667 40.319833 1018 2/12/13 Confluence of  Catfish Run with east branch trib at Corrigan Rd. Circle. Stone Manse Rd culvert immediately downstream.

CRT02 -80.007667 40.320333 1020 2/12/13 Left ascending bank eroding, detached from floodplain; inadequate riparian buffer along stream reach.

CRT03 -80.007439 40.320499 1021 2/12/13 Improperly sized culvert creates erosion issues downstream and upstream of  this vehichle crossing.

CRT04 -80.007283 40.320948 1022 2/12/13 Debris jam creating erosional problems along recreational fields.

CRT05 -80.007008 40.321340 1024 2/12/13 Inadequate vegetative buffer along stream.

CRT06 -80.007167 40.322333 1030 2/12/13 Sewer manhole in stream channel. Excess algae downstream of  manhole.

CRT07 -80.007167 40.323500 1039 2/12/13 Deteriorating stream crossing culvert in need of  rehab or replacement.

CRT08 -80.007000 40.324000 1043 2/12/13 Small trib on right ascending bank in need of  better solution as it crosses bike trail.

CRT09 -80.007167 40.324500 1047 2/12/13 A well thought out stream crossing that has little impact on stream.
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Catfish	  Run	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Notes

CRT10 -80.007167 40.324667 1047 2/12/13 Tributary enters on right ascending bank

CRT11 -80.007500 40.324833 1057 2/12/13 Old channel and remnants of  crossing of  Vale of  Cashmere diversion channel. Most downstream remnants.

CRT12 -80.007167 40.325333 1051 2/12/13 Remnants of  one of  the main pools of  Vale of  Cashmere.

CRT13 -80.007667 40.326833 1068 2/12/13 Appears to be point where water was diverted from stream for Vale of  Cashmere. Debris jam caused by fallen trees.

CRT14 -80.007667 40.327667 1070 2/12/13 Rusting culvert in stream channel.

CRT15 -80.007833 40.327833 1071 2/12/13 Tributary enters on left ascending bank.

CRT16 -80.008000 40.328000 1075 2/12/13 Remnants of  structure along right ascending bank combined with small trib entry causing severe erosion.

CRT17 -80.008397 40.328609 1089 2/12/13 Perched culvert with plunge pool and exposed pipe crossing. Creating erosion issues downstream of  bridge crossing.

CRT18 -80.008167 40.328500 1088 2/12/13 Highly incised trib entering on right ascending bank right below culvert. Trib drains part of  South Park Golf  Course.

CRT19 -80.007333 40.328667 1101 2/12/13 Culvert not functioning as intended as trib exits culvert at edge of  South Park Golf  Course.

CRT20 -80.009167 40.329667 1088 2/14/13 Improperly sized culvert causes erosion problems at culvert exit and downstream due to increased stream velocity.

CRT21 -80.009333 40.330000 1091 2/14/13 Debris jam causing ponding of  stream in floodplain; inadequate vegetative buffer along stream.

CRT22 -80.009415 40.330372 1095 2/14/13 Improperly sized culvert; trib entering on left ascending bank just upstream of  bridge with construction debris in channel.

CRT23 -80.009833 40.331000 1109 2/14/13 Deteriorating culvert no longer appears to be functioning.

CRT24 -80.009667 40.331833 1110 2/14/13 Eroding stream banks; stream detached from floodplain; inadequate vegetative buffer on left descending bank.

CRT25 -80.009500 40.332333 1117 2/14/13 Stream exits culvert under Haunted Manor. Small trib enters on right ascending bank.

CRT26 -80.009333 40.332667 1121 2/14/13 Significant trash present at Haunted Manor facility. Presents danger to public.

CRT27 -80.010000 40.334167 1130 2/14/13 Culvert appears to be damaged under parking lot. Would cause erosion problems upstream during significant rain events.

CRT28 -80.010252 40.334358 1129 2/14/13 Upstream entry of  tributary into culvert under Hundred Acre Dr, parking lot and Haunted Manor facility.

CRT29 -80.011500 40.335167 1146 2/14/13 Old picnic table in stream channel. Typical view of  state of  vegetation in this woodlot north of  Hundred Acre Dr.

CRT30 -80.012167 40.335667 1153 2/14/13 Catfish Run east trib as it is first daylighted from culvert along Sansue Dr. Bethel Park
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8.8 Sleepy Hollow Run 
 
 The Sleepy Hollow Run watershed includes an area of approximately 1.12 square miles.  

The watershed is comprised of parts of Bethel Park Borough and South Park Township. Allegheny 

County also has jurisdiction within the watershed as South Park County Park comprises a 

significant portion. 

 Land cover within the watershed as of 2006 is depicted in the pie chart below. The 

dominant land cover types within the watershed are wooded (44.6%), residential (33.9%) and 

agricultural/pasture/open space (12.5%). The headwater section of the watershed is mainly 

residential while the downstream portion is within the county park and is mostly wooded. (2006 

National Land Cover Database) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Sleepy Hollow Run is impaired for recreational use by pathogens and is impaired for 

aquatic use mainly by urban runoff. A visual assessment of the stream was conducted to better 

understand the current physical status of the stream channel, water and riparian zone.  

 The stream was broken into 2 segments and was assessed scored according to the USDA 

Visual Assessment Protocol.  The results of this assessment are found below. 

Waypoints: SH01-SH31  
Desription: Confluence with Piney Fork Run to bridge at South Park Academy. 
USDA Visual Assessment Protocol Score = 6.25   FAIR 
 
Waypoints: SH32-SH70  
Description: Bridge at South Park Academy to headwaters where stream is first daylighted            
downstream of Plantation Drive. 
USDA Visual Assessment Protocol Score = 5.73   POOR 
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Sleepy Hollow Run – SH01 – SH31 
 
Sewage and AMD Impacts 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SH08 – Sewer manhole in stream channel. Creates excess erosion, widening of channel and debris jams. Sewage 
enters stream during heavy rain events. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
SH20-SH23 – 2 AMD tributaries and approximately 500 ft of right ascending bank floodplain filled with AMD seeps. 
No other AMD noticeable in the Sleepy Hollow Run watershed. 
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Stream Bank Erosion & Siltation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
SH09 - Severe erosion on left ascending bank adjacent to trail. There is a 2-3 ft drop here onto a bedrock slide. 
Attempts are being made to stabilize bank with concrete. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
SH12 - Severely eroding right ascending bank through what appears to be some type of fill. 
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SH30 – Bank erosion and a floodplain detached from the stream along an approximately 400 ft reach within South 
Park County Park that has an inadequate riparian buffer. This section would benefit from a reforestation effort. 
  
 
Nutrient Enrichment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SH27 – Excess algae covers the streambed just downstream of the South Park Academy. 
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Wetlands 
 
 There is a small wetland area at SH03 on the right ascending bank just upstream of 

Brownsville Rd. This wetland area is filled with invasive species and is being overtaken by vines. 

There are also AMD seeps and pooling areas in the floodplain on the right ascending bank from 

SH20 to SH25. 

 
Invasive Plants & Floodplain Condition 
 
Multiflora Rose is a problem in the lower part of this reach and Japanese stilt grass is overtaking 

large sections of floodplain. In the upper part of the reach (SH25-SH29) vines, invasive and 

otherwise, are compromising floodplain trees, especially on the left ascending bank as seen in the 

photo below. 

 

 
 
 
 
 
 
 

319



Stormwater Infrastructure and Issues 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SH10 & SH15 – Inadequate stormwater controls have created deeply incised, eroding stormwater drainage channels 
from an apartment complex on Shelley Dr. 
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Encroachments 
 
 Bridges cross Sleepy Hollow Run at Brownsville Rd (SH02) and at the South Park Academy 

(SH31) with a pipe crossing of the stream and an impervious parking area immediately adjacent 

to the streams right ascending bank. A trail crossing is imminent at SH16 as the Montour 

Connector Trail is currently under construction and should be completed by fall of 2013. A gas line 

crosses at SH13 with another pipe crossing of some sort at SH22. The Montour Connector Trail 

encroaches on the stream at a number of locations. 

Garbage & Dumps 
 
 A number of old dump sites exist along this segment of Sleepy Hollow Run.  There is an old 

dump site on a bench along the streams left ascending bank at SH14. A large dump site filled 

with glass and other assorted garbage and debris exists at SH24. A section of non-functional snow 

fencing is found along Sleepy Hollow Run at SH29 and old cinder block and other debris is found 

along the stream in the stream channel and within the floodplain just downstream of the 

Academy. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SH24 – A large old dump site on the left ascending bank that extends from the trail down almost to the stream. This 
dump site has a great deal of glass in it. Trail users have implemented safe passage for bikes and children. 
 

321



Conclusions and Recommendations 
 
 This segment of Sleepy Hollow Run received a visual assessment score of 6.25; indicating 

the segment is in Fair condition according to the scoring system provided by the USDA visual 

assessment protocol. This segment has problems with acid mine drainage, stream bank erosion, 

high embeddedness, debris jams, nutrient enrichment, and fish barriers. 

 Two small tributary discharges along with a number of floodplain seeps impacted by acid 

mine drainage (AMD) were found flowing into this segment of Sleepy Hollow Run. Monitoring and 

sampling should be done on these AMD discharges. AMD abatement measures should be 

implemented after determining water chemistry and flow rates from these discharges. 

 There are a number of areas with severe stream bank erosion. A significant portion of the 

stream in this reach is flowing over bedrock. In these areas compensation from excess 

stormwater leads to increased bank erosion and widening of the channel.  

 The channel has a high degree of embeddedness, which is the degree of fine sediment 

covering the channel bottom. The high amount of fine sediment in the channel is a result of the 

stream bank erosion. Areas with stream bank erosion should be stabilized or stream channel 

restoration work could direct the flow into the middle of the channel and away from the stream 

banks. Stream channel restoration can reduce the stream bank erosion, reduce sediment 

deposition in the channel, reduce the formation of sand bars and enhance fish habitat. 

 A number of significant debris jams were found on this segment of Sleepy Hollow Run. 

These debris jams accelerate the rate of stream bank erosion and should be removed.  

 Invasive plants and vines within the floodplain should be managed in order to keep the 

floodplain forested in the long term. Efforts should be made to reforest the portion of floodplain at 

the South Park Academy, to plant trees on eroding banks and improve the condition of the 

floodplain forest where possible. 

 Inadequate stormwater controls from impervious surfaces are impacting this segment of 

Sleepy Hollow Run. Excess stormwater is a major contributor to increased erosion and 

sedimentation of this stream. Providing adequate stormwater controls is essential. 
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Sleepy Hollow Run – SH32 – SH70 
 
Sewage and AMD Impacts 
 
There were no visible AMD impacts or discharges found along this segment of Sleepy Hollow Run. 

A sewage line runs along the entire length of this section of the stream but is not in the stream 

channel. The Sleepy Hollow Run sampling site for the bacterial study was near the bottom of this 

reach near SH32.  Sleepy Hollow Run was determined to be impaired by pathogens according to 

PA standards for recreational use. It was not in compliance on any of the 10 sampling dates 

during the summer of 2010.  A number of horse farms are located along Stoltz Rd within this 

reach. Runoff from horse manure piles at SH58 and SH49 as well as horse access to the stream 

at SH68 are probably contributing to this impairment.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SH58 - Horse manure storage pile along McConkey Road. During rain events manure is washed into catch basin, 
across Stoltz Rd and into Sleepy Hollow Run.  
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Stream Bank Erosion & Siltation 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SH35 -  Section of Sleepy Hollow Run near county park border has a severely eroding left ascending bank. Old piece of 
culvert along stream channel creates problems of its own. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SH38 – Stream cutting through coal bed with severe erosion on left ascending bank. Stream severely silted but cause 
is unknown. The stream channel is clogged by garbage and boulders. 
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SH46 - One side of the double culvert under Sleepy Hollow Rd is clogged. Severe erosion is occurring on the left 
ascending bank below this culvert and on the right ascending bank above the culvert. A large section of gabioned 
riprap is being used to protect the bank above the culvert from eroding. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SH49 – Erosion in high use area of horse farm pasture along Stoltz Rd sends sediments and pollution to the creek. 
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Nutrient Enrichment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Excess algae covers stream substrate from about SH35 to SH40 and is especially bad at SH36. Also problems with 
excess algae in channel at SH52. 
 
Wetlands 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
SH42 – Wetland at the tennis club complex along Sleepy Hollow Rd. Wetlands are located between Tennis Courts and 
building and behind tennis courts. 
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SH54 – A 1-2 acre wetland between Stoltz Rd and Sleepy Hollow Run just downstream of McConkey Rd. 
 
 
 
Invasive Plants & Floodplain Condition 
 
The lower section of this reach along Sleepy Hollow Rd to its junction with Stoltz Rd has a 

significant invasive problem within the floodplain and along the stream. Multiflora rose is taking 

over in some places. Profuse vines are compromising floodplain trees as well. Little Japanese 

Knotweed  exists within the floodplain currently. From McConkey Rd to the headwaters vines are a 

problem. This section also suffers from a large section of floodplain that could benefit from 

reforestation as well as a steep slope along the left ascending bank that is inadequately 

vegetated.  
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Stormwater Infrastructure and Issues 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
SH53 – A large detention basin helps to control stormwater runoff from Saddlebrook Dr. The basin is at left center of 
photo behind the pine tree. The outflow travels downslope toward right of photo behind red barn. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
SH62 – The erosion along this section of stream above McConkey Road is the effect of too much stormwater entering 
the stream too quickly. The lack of trees on the steep slope along the left ascending bank also contributes to this 
problem.  
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SH67 – A stormwater culvert in need of maintenance and an  undersized culvert carrying Sleepy Hollow Run under 
Kings School Rd meets a debris jam at culvert exit and results in excess erosion both downstream and upstream of 
the culvert. 
 
Encroachments 
 
 There are four public road crossings of Sleepy Hollow Run, 3 private road crossings and a 

livestock crossing of the creek.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SH37 – A structure crossing Sleepy Hollow Run is being protected and reinforced by concrete. This structure creates a 
fish barrier and bank erosion at the site. 
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SH40 – Sleepy Hollow Run is culverted for approximately 400 ft at the tennis club along Sleepy Hollow Rd. There is a 
debris jam that is blocking about ¼ of the entrance to the culvert and causing pooling behind it. Sleepy Hollow Run is 
seen exiting the culvert. 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SH45 – A debris jam that is blocking the entire channel increases probability of flooding the adjacent parking lot and 
commercial buildings during significant rain events. 
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Garbage & Dumps 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SH34 – Central Air Conditioner Compressor dumped within South Park County Park along Sleepy Hollow Run. There 
are also a few other large pieces of equipment dumped in the general vicinity and piles of construction debris along 
this segment of creek. Otherwise litter along Stoltz Rd is a problem and some illegally dumped tires. 
 
Conclusions and Recommendations 
 
 This segment of Sleepy Hollow Run received a visual assessment score of 5.73, indicating 

the segment is in Poor condition according to the scoring system provided by the USDA visual 

assessment protocol. This segment has problems with stream bank erosion, debris jams, nutrient 

enrichment, fish barriers, livestock manure, stormwater runoff and invasive plants within the 

floodplain.   

 Excess stormwater is an important issue along this segment of Sleepy Hollow Run. It 

contributes to many of the erosion, sedimentation and channel alteration problems seen along 

this reach. The headwater portion of the Sleepy Hollow watershed was developed prior to the 

advent of stormwater controls now required for residential developments.  Sleepy Hollow Run 

takes on a great deal more runoff during heavy rain events than its channel can handle and it has 

had to adjust to those flows by becoming incised in places and channelized. In many areas the 

floodplain has become detached from the stream. A number of debris jams along this stretch of 

stream in addition to numerous culverts and a few stream crossing encroachments contribute to 

the problem. Finding long-term cost effective solutions to this problem is essential. 

 This segment of Sleepy Hollow Run has also been found to be impaired by pathogens and 

is impacted by nutrient enrichment as well. The horse farms along this segment are a contributing 
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factor, however, it is important to identify all major sources contributing to this problem. Only then 

can an effective plan be developed to remedy this impairment. Sleepy Hollow Run is an important 

recreational resource to surrounding communities and it is important that it be safe for children to 

explore. This valley will get more visitors when the Montour Trail Connector is completed in the fall 

of 2013. 
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Sleepy	  Hollow	  Run	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

SH01 -80.001588 40.286301 923 2/19/13 Confluence of  Sleepy Hollow Run with Piney Fork.

SH02 -80.001716 40.287195 926 2/19/13 Sleepy Hollow Run culverted under bridge on Brownsville Rd.

SH03 -80.002000 40.287500 926 2/19/13 Wetland area on left ascending bank on western side of  connector trail. Invasive species present in wetland.

SH04 -80.001833 40.287833 926 2/19/13 Metal and concrete structure on left ascending bank near Sleepy Hollow Run (SHR)

SH05 -80.002167 40.287833 928 2/19/13 Montour connector trail cuts up left ascending slope westward toward Montour Trail.

SH06 -80.002333 40.289833 938 2/19/13 Debris jam causing significant erosion on downstream right ascending bank. Trail adjacent to LAB.

SH07 -80.002333 40.290167 942 2/19/13 Debris jam immediately adjacent to trail on LAB. Creates 2-3 ft drop. Plunge pool. Pooling upstream. 

SH08 -80.002333 40.290500 946 2/19/13 Sewer manhole in stream channel creating erosion and debris jams. Unnatural topography on RAB just upstream.

SH09 -80.002464 40.290914 950 2/19/13 2-3 ft stream drop onto bedrock slide. Severe erosion on LAB; concrete stabilization; within gas line vegetation cut. 

SH10 -80.002000 40.290833 969 2/19/13 Deeply incised stormwater drainage channel from development on right ascending bank.

SH11 -80.002000 40.291167 963 2/19/13 Bench on RAB above stream with trib running through and many pooling areas. Receives stormwater runoff.

SH12 -80.002167 40.291333 955 2/19/13 Severely eroding right ascending bank of  unnatural mounded soil, material.

SH13 -80.002333 40.291333 954 2/19/13 Gas line crosses stream channel 3-4 ft above water level; old foot bridge along bank; culverts in channel just downstream.

SH14 -80.002333 40.291333 956 2/19/13 Old dump site on bench on left ascending bank.

SH15 -80.002000 40.291500 963 2/19/13 Another incised, eroding stormwater drainage channel from development.

SH16 -80.002667 40.292333 960 2/19/13 Future stream crossing of  Sleepy Hollow Run by Montour Trail Connector.

SH17 -80.002333 40.292667 985 2/23/13 View upstream of  Sleepy Hollow Run valley from RAB slope. Wide floodplains both sides; meandering; stable banks.

SH18 -80.002667 40.293500 968 2/23/13 Stream cuts through large bedrock boulders. Debris jam just downstream.

SH19 -80.002667 40.293833 969 2/23/13 SHR passes through power line cut. Stormwater erosion on right ascending bank. LAB steep with trail along top of  bank.

SH20 -80.002500 40.294333 973 2/23/13 AMD trib enters SHR on right ascending bank. (~ 2-3 GPM) Orange precipitate.

SH21 -80.002667 40.294833 974 2/23/13 AMD laden seeps along ~500 ft of  Sleepy Hollow Run's RAB. ATV activity in area.

SH22 -80.003000 40.295000 975 2/23/13 Old pipe of  some sort crossing stream channel and creating fish barrier.

SH23 -80.002667 40.294833 977 2/23/13 AMD trib (~ 5 GPM) enters Sleepy Hollow Run on RAB.

SH24 -80.003500 40.296167 988 2/23/13 Large old garbage dump site on LAB. Crosses trail and extends down bank toward creek. Lots of  glass.

SH25 -80.003000 40.296333 981 2/23/13 Some pools in floodplain. Floodplain forest being compromised by vines. Small trib enters on RAB.

SH26 -80.003333 40.296833 986 2/23/13 Nonfunctional metal culvert along right ascending bank.

SH27 -80.003500 40.297167 990 2/23/13 Remnants of  wooden structure encroaches on LAB; excess algae in stream; RAB appears to be coal waste.

SH28 -80.003667 40.297667 996 2/23/13 Culvert on right ascending bank.

SH29 -80.003659 40.297844 997 2/23/13 Nonfunctional snow fencing along trail and right ascending bank.

SH30 -80.004509 40.298451 993 2/23/13 ~ 450 ft of  Sleepy Hollow Run inadequately buffered with vegetation. Drainage culvert enters on LAB. 

SH31 -80.004930 40.298775 998 2/23/13 Creek culverted under bridge; ~ 1/5 acre impervious parking area  upstream on RAB; pipe crossing just upstream.

SH32 -80.005301 40.299116 998 2/25/13 Debris jam causing erosion on left ascending bank.

SH33 -80.005266 40.299314 1000 2/25/13 Stormwater drainage channel from Sleepy Hollow Rd.

SH34 -80.005333 40.299667 1000 2/25/13 Riparian floodplain full of  invasive plants and vines; few trees; dump site (central air conditioner compresser, etc.) 

SH35 -80.007276 40.300883 1009 2/25/13 Old metal culvert section by stream channel near park border; stream channelized; floodplain detached from stream.

SH36 -80.007856 40.301359 1014 2/25/13 Substrate covered with thick mat of  algae along this section of  reach.

SH37 -80.008667 40.301833 1017 2/25/13 Appears to be stream crossing by some utility protected by concrete (~2-3 ft drop); fish barrier.

333



Sleepy	  Hollow	  Run	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

SH38 -80.008833 40.302000 1019 2/25/13 Stream cutting through coal layer; LAB eroding; boulders and debris in channel; water heavily silted.

SH39 -80.009667 40.303000 1025 2/25/13 Stormwater culvert on left ascending bank; crumbling concrete from culvert structure in stream channel.

SH40 -80.010013 40.303265 1033 2/25/13 Sleepy Hollow Run exits an ~ 400 ft culvert at tennis club.

SH41 -80.011116 40.304073 1035 2/25/13 Debris jam partially blocking culvert entrance;  fish barrier; creating pooling and erosion upstream.

SH42 -80.011134 40.303737 1045 2/25/13 Wetland along and behind tennis courts.

SH43 -80.011500 40.304333 1041 2/25/13 Stormwater culvert enters left ascending bank from under tennis courts.

SH44 -80.011667 40.304500 1039 2/25/13 Stormwater culvert on LAB; stormwater drainage from parking lot on RAB; debris in channel; bank erosion.

SH45 -80.011833 40.304667 1038 2/25/13 Large debis jam blocking channel; increased risk of  flooding commercial area during heavy rain events.

SH46 -80.011833 40.304667 1042 2/25/13 SHR culverted under Sleepy Hollow Rd; one side of  culvert blocked; can't  function as designed during heavy rain.

SH47 -80.012294 40.305503 1048 2/25/13 Right ascending bank just upstream of  culvert protected by gabioned riprap. Private driveway adjacent to stream.

SH48 -80.012559 40.305701 1048 2/25/13 Sleepy Hollow Run culverted under Stoltz Rd

SH49 -80.012235 40.306119 1068 2/26/13 Erosion through heavy use pasture area along Stoltz Rd.

SH50 -80.013500 40.306833 1053 2/26/13 Trib enters SHR on RAB; culverted under Stoltz Rd; comprised of  captured stream & runoff  from apartment complex. 

SH51 -80.014167 40.307500 1057 2/26/13 Sleepy Hollow Run culverted under crossing that appears little used. 

SH52 -80.014667 40.308000 1061 2/26/13 Creek culverted under private bridge crossing. Bridge encroaches on LAB. Excess algae in stream.

SH53 -80.016958 40.308170 1096 2/26/13 Stormwater detention basin which captures a trib culverted under development

SH54 -80.014940 40.309031 1067 2/26/13 Wetland along Sleepy Hollow Runs right ascending bank and Stoltz Rd. (~1-2 acres)

SH55 -80.015230 40.309177 1069 2/26/13 Trib from detention basin enters on left ascending bank.

SH56 -80.015167 40.309667 1081 2/26/13 Small trib along McConkey Rd east of  Stoltz Rd is culverted under Stoltz Rd and enters wetland.

SH57 -80.015597 40.309608 1080 2/26/13 Sleepy Hollow Run is culverted under McConkey Rd

SH58 -80.015008 40.310249 1095 2/26/13 Manure pile along McConkey Rd. During rain events manure is washed into catch basin and ends up in SHR.

SH59 -80.016000 40.310000 1088 2/26/13 Stormwater culvert enters on left ascending bank.

SH60 -80.016167 40.310167 1083 2/26/13 Erosion down steep left ascending bank where sewer line descends slope; bank erosion just downstream.

SH61 -80.016500 40.310667 1086 2/26/13 For ~ 200 ft from this waypoint upstream left ascending bank consists of  stacked boulder ledge.

SH62 -80.017000 40.311167 1090 2/26/13 Typical view this reach; eroding LAB; invasives in floodplain; stormwater into stream; unforested steep slope on LAB.

SH63 -80.017226 40.311289 1089 2/26/13 Industrial tires creating debris jam in stream.

SH64 -80.017333 40.311333 1093 2/26/13 Stormwater drain into creek on LAB; severe RAB erosion right along Stoltz Rd just downstream.

SH65 -80.017500 40.311667 1098 2/26/13 Stormwater culverted under Stoltz Rd into Sleepy Hollow Run.

SH66 -80.018015 40.311879 1094 2/26/13 Yet another stormwater culvert entering on Sleepy Hollow Run's left ascending bank. Unforested floodplain and slopes.

SH67 80.018327 40.312096 1095 2/26/13 Sleepy Hollow Run culverted under King School Rd. Stormwater culvert also enters along LAB; needs some maintenance.

SH68 -80.018668 40.312402 1099 2/26/13 Livestock stream crossing in horse pasture. No fencing to keep animals out of  stream. Inadequate riparian vegetation.

SH69 -80.019513 40.313477 1116 2/26/13 Sleepy Hollow Run culverted under private driveway.

SH70 -80.019994 40.313946 1123 2/26/13 Sleepy Hollow Run emerges from culvert at headwaters.
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8.9 Upper Peters Creek  
 

The Upper Peters Creek sub-watershed includes Peters Creek from its confluence with Lick 

Run to its headwaters in Nottingham Twp and all lands draining unnamed tributaries to Peters 

Creek.  The eastern end of this sub-watershed is mostly wooded with little development from the 

eastern boundary to Gastonville.  

The Mon-Fayette Expressway and the Wheeling & Lake Erie Railroad parallel Peters Creeks 

southern shore along this section to Gastonville then head south away from the Peters Creek 

watershed.  A proposed Southern Beltway, if developed, would continue the turnpike along Peters 

Creek from Gastonville to its headwaters. The Allegheny Valley Railroad parallels Peters Creek’s 

northern shore for most of its course in this sub-watershed.  

A large landfill in South Park Twp and Union Twp northeast of Gastonville is drained by an 

unnamed tributary to Peters Creek that is impacted by abandoned mine drainage. This landfill has 

been accepting waste from Marcellus shale drilling operations since January of 2012. The area to 

the east of the landfill is heavily utilized by ATV enthusiasts and is known as “The Finleyville 

Dumps”.  A fly ash landfill for the Mitchell Power Plant is located to the south of Peters Creek in 

the Hackett portion of Nottingham Twp. This landfill is permitted to discharge to Peters Creek. 

The Upper Peters Creek sub-watershed is, in general, sparcely populated but significant 

residential development is taking place north of Venetia Rd in Peters Twp and Nottingham Twp. A 

number of commercial farming operations remain in this part of the sub-watershed as well. 

The total area of the Upper Peters Creek sub-watershed is approximately 15.97 square 

miles and is comprised of portions of South Park Township and Jefferson Hills Borough in 

Allegheny County and Peters Twp, Nottingham Twp, Union Twp, North Strabane Twp and 

Finleyville Borough in Washington County.  

Land cover within the Upper Peters Creek sub-watershed is depicted in the pie chart below. 

The dominant land cover types within the watershed are wooded (43.1%), 

agricultural/pasture/open space (27.2%) and residential (17.6%). (2006 National Land Cover 

Database) 

Part of the Upper Peters Creek sub-watershed is impaired for recreational use by 

pathogens and for aquatic use by organic enrichment, low dissolved oxygen, siltation and metals. 

This impairment is mainly due to urban runoff, storm sewers, combined sewer overflows, crop 

related agriculture, bank modifications, vegetation removal, upstream impoundments and 

abandoned mine drainage. (2012 Pennsylvania Water Quality and Assessment Report) 
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A visual assessment of the stream was conducted to better understand the current 

physical status of the stream channel, water and riparian zone. The streams were assessed and  

scored according to the USDA Visual Assessment Protocol.  The results of this assessment are 

found below. 

 
Peters Creek Upper Main Stem 
 
Waypoints:  PCU001 – PCU025 
Description: Confluence of Lick Run to confluence of Piney Fork  
USDA Visual Assessment Protocol Score =  6.90   FAIR 
 
Waypoints:  PCU026 – PCU060 
Description: Confluence of Piney Fork to SR1006 bridge in Gastonville 
USDA Visual Assessment Protocol Score =  7.00   FAIR 
 
Waypoints:   PCU061 – PCU085 
Description: SR1006 bridge in Gastonville to just downstream of Rankintown bridge in Finleyville 
USDA Visual Assessment Protocol Score =  8.30  GOOD 
 
Waypoints:  PCU086 – PCU104 
Description:  Rankintown Rd Bridge in Finleyville to Wright’s House tributary confluence off of  
           Venetia Rd in Peters Twp 
USDA Visual Assessment Protocol Score =  7.10   FAIR 
 
Waypoints:  PCU105 – PCU107 
Description:  Wright’s House tributary confluence to Wright’s Chapel tributary confluence 
USDA Visual Assessment Protocol Score =  8.10   GOOD 
 
Waypoints:  PCU108 – PCU121 
Description:  Wright’s Chapel tributary confluence to bridge crossing at Lynch Lane 
USDA Visual Assessment Protocol Score =  6.40    FAIR 
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Waypoints:   PCU122 – PCU146 
Description:  Bridge crossing at Lynch Lane to west branch and north branch source in Thomas 
USDA Visual Assessment Protocol Score =  6.60    FAIR 
 
Trax Farm Tributary 
 
Waypoints:  TFT01 – TFT32 
Description:  Confluence with Peters Creek  to Walter Long Rd crossing 
USDA Visual Assessment Protocol Score =  4.90   POOR 
 
Waypoints:   TFT33 – TFT56 
Description:  Walter Long Rd crossing to source along Turkeyfoot Rd. west of Trax Farm Market 
USDA Visual Assessment Protocol Score =  3.90    POOR 
 
McClelland Road Tributary 
 
Waypoints:  MRT01 – MRT23 
Description: Entire length of McClelland Rd tributary 
USDA Visual Assessment Protocol Score =   6.20    FAIR 
 
Bebout Road Tributary 
 
Waypoints:  BRT01 – BRT37 
Description:  Entire length of Bebout Rd tributary 
USDA Visual Assessment Protocol Score =  6.80    FAIR 
   
Landfil l  Tributary 
 
Waypoints:  LT01 – LT24 
Description: Entire length of tributary except for east branch within enclosed portion of landfill. 
USDA Visual Assessment Protocol Score =  5.55    POOR 
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Sewage and AMD Impacts 
 
	   Abandoned mine drainage is an important issue in the Upper Peters Creek sub-watershed. 	  

Most of the significant discharges occur along the main stem from just east of Gastonville in 

Union Township to the Peters Township border.  Two culverted discharges at PCU049 and PCU050 

flow directly into Peters Creek east of Gastonville. 

 There appear to be few discharges west of Church Hill Rd. This is the only part of the Peters 

Creek watershed where main stem conductivities are consistently less than 1000 µ−siemen/cm 

and usually within the 600-700 µ−siemen/cm range. 

 Abandoned mine discharges are also found along many of the tributary streams, the most 

notable being on the west branch (002087) of the Landfill Tributary (002086). The Trax Farm 

Tributary (001594) has a number of discharges at TFT05, TFT13 (002106), TFT29 and TFT31. The 

discharge at TFT29 also has a strong sewage odor. The McClelland Rd Tributary  (001595) has a 

number of AMD impacted seeps flowing into it and the Bebout Rd Tributary (001598) is also 

impacted by an AMD seep in its lower reaches. 

  The tributary (002121) that empties into Peters Creek just downstream of the Rankintown 

Rd bridge in Finleyville is impacted with AMD. Another significant discharge is located 

approximately 1000 ft upstream along the Allegheny Valley Railroad tracks at PCU090. This 

discharge flows into a floodplain wetland occupying Peters Creek’s northern shore. The McChain 

Rd Tributary (002109) also is impacted by a discharge that is culverted under McChain Rd.  The 

most downstream main stem AMD discharge is located approximately ¼ mile upstream of the 

confluence of Peters Creek and Piney Fork and just downstream of the Allegheny Valley Railroad 

tunnel.  This discharge could be contributing to the degraded condition of the macroinvertebrate 

community found at PC5 and requires further investigation. 

 There are a number of identified abandoned mine lands (AML) and numerous coal waste 

piles and dangerous highwalls within the Upper Peters Creek sub-watershed.  

 A coal waste pile from the old Thompson Mine forms the steep left ascending bank of 

Peters Creek approximately 1/5 of a mile up from the confluence of Lick Run. Little vegetation is 

present on this steep, unstable coal waste slope. Material from the pile is eroding into Peters 

Creek.  

 The most significant abandoned mine lands are within the vicinity of the Southhills Landfill. 

There are a number of highwalls and other dangerous features associated with these AML. An 

OSM reclamation project has recently been completed on lands south of the landfill but much of 

the AML remains un-reclaimed.  

 In the upper reaches of Peters Creek there is a significant coal waste pile forming Peters 

Creeks left ascending bank along Railroad Street just west of the Finleyville Airport. South of this 
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is a fly ash dump site associated with the Mitchell Power Plant. There is also an AML south of 

Peters Creek just east of Valleyview Rd and a number of AMLs were found north of Peters Creek 

from between Bebout Rd to State Rt 88. 

 Sewage issues are also an important concern in the Upper Peters Creek sub-watershed. 

The Peters Creek Sanitary Authority (PCSA) is responsible for sewage infrastructure in most of the 

Upper Peters Creek sub-watershed. The main interceptor carries sewage down the Peters Creek 

corridor to the Clairton Municipal Authority (CMA) for treatment near the mouth of Peters Creek. 

 Recently, the PCSA proposed building a new sewage treatment facility along Peters Creek 

in a sparcely populated Union Twp section of the sub-watershed instead of having it treated by the 

Clairton facility. A sewage outfall in the headwaters portion of Peters Creek would definitely have 

created another negative impact on water quality within the stream.  

 It was eventually decided that the best course of action would be to continue treatment of 

sewage at CMA. This option creates little additional impact on Peters Creek as long as sewage 

infrastructure is maintained properly. The outfall of the CMA facility will be moved from Peters 

Creek to the Mon River as part of the upgrade. They are also required to remove combined sewer 

overflows that are currently impacting the lower reach of Peters Creek. 

 

	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
PCU005 – Coal waste pile from old Thompson Mine (circa. 1910–1915) forms left ascending bank of Peters Creek 
and is eroding into Peters Creek. Little will grow on steep embankment though Japanese Knotweed is attempting to 
establish on lower slope. 
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PCU048 – Culverted AMD discharge heavy with 
aluminum enters Peters Creek just east of Gastonville. 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
PCU053 – Tributary impacted by AMD discharge along McChain Rd enters Peters Creek’s right ascending bank. 
Landowner has thrown concrete along bank of Peters Creek and tributary.  
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PCU090 – AMD discharge culverted under Allegheny Valley Railroad tracks just west of Finleyville enters floodplain 
wetland on Peters Creek’s right ascending bank. 
 
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LT18 – Ponding of an AMD discharge on the west branch of the Landfill Tributary just below discharge source. 
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LT11 – Confluence of the AMD impacted west branch of the Landfill Tributary with the outflow of the east branch 
pond from the left of photo. Heavy precipitation of aluminum and iron downstream of confluence. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LT07 – Typical view of the steeply sloped, undeveloped valley through which the AMD impacted Landfill Tributary 
flows downstream of the confluence of east and west branches. 
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LT10 – This abandoned mining site just east of the enclosed Southhills Landfill is heavily utilized by off-road vehicles 
and is characterized by a number of dangerous features. The area is also utilized for illegal dumping. 

 
TFT05 – Culverted AMD discharge to Trax Farm Tributary in the lower reach of the stream. 
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PCU029 – Peters Creek takes on an extremely murky appearance often during late winter/early spring (assumed to 
be AMD related). It was especially bad during the early spring of 2011 as seen here as the stream exits the Allegheny 
Valley Railroad underpass near the Allegheny County/Washington County border. 
 
Stream Bank Erosion & Siltation 
 
  Much of the riparian zone along the main stem of Peters Creek from Lick Run to the 

headwaters in Thomas remains undeveloped and wooded or naturally vegetated.  Stream bank 

erosion does not appear to be a major problem along this section of Peters Creek except in 

localized areas.  

 Siltation is a major problem, however, especially along tributaries near more developed 

areas. Heavy off-road activity within the riparian zone of Peters Creek, especially from the 

confluence with Piney Fork to Gastonville, adds to the erosion and siltation problems.  Stormwater 

from the turnpike that is captured by offroad trails also adds to the siltation load of Peters Creek.  
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PCU021 – Peters Creek’s eroding right ascending bank consists of approximately 150 feet of gabioned rip-rap along  
Piney Fork Road in South Park Township just downstream of the Piney Fork confluence. The purpose of the rip-rap is 
to prevent the stream from undercutting the road. The stream is undercutting the rip-rap as the erosive force of the 
stream migrates upstream. Eddy currents downstream of the project are also eroding the right ascending bank 
downstream of the rip-rap. Asphalt was applied from the road to the rip-rap along this section. The purpose of this is 
unknown and most likely counterproductive. Japanese Knotweed has taken hold along this section of stream bank. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
TFT10 – Stream bank erosion along the Trax Farm Tributary. The stream is detached from the floodplain.  The 
landowner is contributing to organic enrichment by dumping grass clippings into the stream channel. 
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PCU025 – Heavy off-road activity along Peters Creek’s left ascending bank near the Piney Fork confluence erodes the 
stream bank and adds to the streams siltation load. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCU032 – Off-road activity within Peters Creek’s right ascending floodplain just west of the Allegheny Valley Railroad 
tunnel alters the flow pattern of a tributary to Peters Creek, creates excessive erosion and siltation and damages a 
floodplain wetland. 
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PCU040 – Heavy off-road vehicle use at the head of a tributary east of the Landfill Tributary is causing severe erosion 
and siltation within the tributary. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCU020 – Silted runoff from a Turnpike stormwater detention basin enters an already heavily silted Peters Creek 
during a precipitation event. This detention basin stormwater is captured by an off-road vehicle trail prior to entering 
the stream. This causes the runoff to capture an added silt load and creates additional erosion within Peters Creek’s 
left ascending floodplain. 
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Nutrient Enrichment 
 
 Excessive nutrient enrichment appears to be a localized problem within the Upper Peters 

Creek sub-watershed. Most of the main stem of Peters Creek within this sub-watershed is above 

the influence of sewage treatment plants. Excessive algal blooms in this part of the stream do not 

appear to be the problem that they are in the Lower and Middle Peters Creek sub-watersheds. 

 There are two heavy animal use areas that are contributing to Peters Creek’s nutrient load. 

One impacts a tributary (002119) to Peters Creek at PCU064 in Gastonville and the other is at 

PCU100 along Railroad St in Nottingham Twp.  

 Runoff from a farming operation, recent residential development near the headwaters of 

the Bebout Road Tributary and a large flock of Canadian Geese at a stormwater detention pond 

along Bebout Rd are contributing to the nutrient and bacterial load of the stream.  

 There are also a number of sites along the Trax Farm Tributary that are impacted by excess 

algae. Runoff from the large farm operation and recent development in the headwater portion of 

the Trax Farm Tributary most likely contribute to this problem. 

 Heavy mats of filamentous algae were also present at the mouth of the Trax Farm 

Tributary as it enters Peters Creek. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LT24 – Pond in the headwaters of the west branch of the Landfill Tributary is silted and filled with excess algae 
indicating a nutrient overload.  
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Wetlands 
 
 There are numerous wetlands, ponds, impoundments and lagoons within the Upper Peters 

Creek sub-watershed. Many of these wetlands perform a stormwater detention function, provide 

wiidlife habitat and help to maintain the aesthetics of the area.  

 The largest pond in the Peters Creek watershed is Lake JoAnn (~ 15 acres) along Bebout 

Rd. Other impoundments along the Bebout Rd Tributary (001598) serve as farming irrigation 

ponds, stormwater detention ponds and as water features for a golf course in the headwaters of 

the stream.  Many of these ponds also provide habitat for assorted wildlife and serve as migration 

habitat for many bird species. The small, secluded lagoons just north of Lake Joann serve as 

breeding habitat for Wood Ducks. There are also a number of impoundments and wetlands found 

along Peters Creeks tributaries in the Upper Peters Creek sub-watershed at these locations: 

 
• Headwaters of the McClelland Rd Tributary (001595)  
• Headwaters of the Trax Farm Tributary (001594)  
• Headwaters of the east (002086) and west branches (002087) of the Landfill Tributary 
• Along the Church Hill Rd Tributary (001596) 
• Headwaters of the tributary draining Scenic Ridge Drive (001602) 
• Headwaters of the tributary just east of Dyers Stone Drive (002149) 
• Headwaters of the north branch of Peters Creek (002152)  

 
 There are emergent wetlands (~ 5 acres) within Peters Creek’s right ascending bank 

floodplain at PCU010. These wetlands were created partly as mitigation for the Mon-Fayette 

Expressway and are known as the Snowden Wetlands. There are also a number of other smaller 

wetlands located just north and west of the Snowden Wetlands.  

 Significant emergent wetlands are also found within Peters Creek’s right ascending 

floodplain just west of the Allegheny Valley Railroad tunnel at PCU030 and PCU032 and along 

Peters Creek’s right ascending bank just west of Finleyville along the Allegheny Valley Railroad 

tracks at PCU091 and PCU093. A small pond is present at PCU092.  Emergent wetlands are not 

common along Peters Creek in the headwaters portion of the stream along Venetia Rd but one 

does exist just east of Lutes Rd within Peters Creek’s right ascending bank floodplain at PCU115. 
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PCU010 – Snowden wetland within Peters Creek’s right ascending bank floodplain just east of Snowden Rd. Part of 
this wetland was created as mitigation for construction of the Mon-Fayette Expressway. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BRT13 – Lake JoAnn, located along Bebout Rd in Peters Twp, is the largest surface water body within the Peters 
Creek watershed at approximately 15 acres. 
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PCU122 – Impoundment at the head of a tributary that drains Scenic Ridge Drive in Peters Twp. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BRT16 - Female Wood Duck on secluded, wooded lagoon just north of Lake JoAnn on Bebout Rd in Peters Twp.  
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LT23 – Ponding of the west branch of the Landfill Tributary just west of the enclosed portion of the Southhills Landfill. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LT03 – Sphagnum wetland at the site of an AMD seep along the steep eastern slope of the 
Landfill Tributary. 
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Invasive Plants & Floodplain Condition 
 
 A good bit of the floodplain of Peters Creek’s main stem is wooded from the confluence of 

Lick Run to the headwaters in Thomas. Much of what is not wooded remains vegetated.  There is 

little development within Peters Creek’s floodplain from Lick Run’s confluence to Gastonville.   

 The southern bank of Peters Creek through Gastonville and Finleyville is steep, wooded and 

undeveloped. The northern bank floodplain is somewhat protected from encroaching 

development by the Allegheny Valley Railroad.  

  Peters Creek’s floodplain remains fairly natural west of State Route 88 to the Peters 

Township border but is encroached on by commercial and residential development at a number of 

locations. 

 Peters Creek’s floodplain from the eastern border of Peters Township to Sugar Run Road 

remains mostly naturally vegetated except for a farming operation along Railroad St within Peters 

Creeks northern bank floodplain and a large coal waste pile on the southern bank. The remnants 

of Wright’s Woods Biodiversity Area, one of the best examples of old growth oak forest in 

Washington County (logged about 2008), is along Peters Creek’s southern shore just east of 

Wright’s Chapel Cemetery. This biodiversity area consisted of a number of oak trees that were 

estimated to be over 200 years old and is now being overrun by invasives. 

 There is a good bit of commercial and residential development within Peters Creek’s 

floodplain from Sugar Run Rd to the headwaters in Thomas. The Allegheny Valley Railroad runs 

within the floodplain along this entire section and constricts the stream at a number of locations. 

Still, approximately 50% of the floodplain remains vegetated along this section. 

 Little of the floodplain of the Trax Farm Tributary, the Bebout Rd Tributary, the Churchhill 

Rd Tributary, the McChain Rd Tributary and the McCombs Rd Tributary remains naturally 

vegetated.  The floodplains of a number of the other tributaries within the Upper Peters Creek 

watershed, however, do remain mostly wooded or naturally vegetated, especially the tributary 

draining the valley between Bebout Rd and Churchhill Rd. 

 Invasives are a problem locally within the Upper Peters Creek sub-watershed. Japanese 

Knotweed has started to establish monocultures at a number of locations within Peters Creek’s 

floodplain from the Lick Run confluence to the Allegheny Valley Railroad tunnel. Purple 

Loosestrife has established in part of the Snowden Wetland. Garlic mustard, Japanese Stiltgrass 

and Multiflora Rose present a problem at a number of locations. Invasive vines, including 

Japanese Honeysuckle and Oriental Bittersweet, are problems within floodplain forests 

throughout the sub-watershed. 
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PCU003 – Steeply wooded slope on Peters Creek’s left ascending bank covered with White Trillium just upstream of 
the confluence with Lick Run. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCU010 – Purple Loosestrife, an invasive wetland species from Eurasia, is becoming established within the Snowden 
Wetland. This invasive provides very little wildlife value and out-competes most other wetland species. Subsequent to 
this photo Beaver flooded this portion of the wetland and it helped to control the Purple Loosestrife. 
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PCU022 – Piney Fork Rd in Peters Creeks floodplain near Greenman Tunnel. Japanese Knotweed establishing 
monoculture along road in lower left of photo. Dead trees within floodplain were killed by a water main break and salt 
spill from Greenman Tunnel in July of 2011. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCU037 – Fairly typical view of Peters Creek from the confluence of Piney Fork to Gastonville but minus the illegally 
dumped garbage, abandoned vehicles and erosion due to excessive off-road activity within the floodplain. 
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PCU100 – Livestock pasture in Peters Creek’s right ascending floodplain in Peters Township along Railroad St. 
Providing fencing to keep livestock out of the creek, as seen here, is important for maintaining water quality within 
the stream. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TFT39 – Trax Farm Tributary mowed right up to the stream with little natural vegetation left within the floodplain. This 
is a too typical occurrence along the Trax Farm Tributary and many other tributaries within the Upper Peters Creek 
sub-watershed. 
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PCU010 – Student Conservation Association of Pittsburgh helping to remove a Japanese Knotweed infestation from 
the banks of Peters Creek behind the Snowden Wetland. 
 
 
Stormwater Infrastructure and Issues 
 
 Adequate control of stormwater in the headwaters portion of Peters Creek is an essential 

component of maintaining a healthy stream in the downstream portion of the watershed. This is 

not always a simple task and must be a coordinated effort. Handling stormwater on a developing 

parcel and maintaining infiltration and groundwater recharge is the desired goal if possible but is 

seldom achieved nor often even considered the objective. 

 Numerous lakes and impoundments along headwater streams in Peters and Nottingham 

Townships helps to mitigate flooding downstream and also provides wildlife habitat and 

aesthetics.  Intelligent implementation and management of these features is required if the 

streams they are located on are to maintain biological integrity. 

 Much of the development within the Upper Peters Creek sub-watershed occurred prior to 

the requirement of stormwater controls.  The objective was to channel excess stormwaters to the 

nearest stream as fast as possible.  This policy along with the ease of development within the 

floodplain of many streams has led to flooding problems in low-lying parts of the sub-watershed 

including along the Trax Farm Tributary and along Peters Creek in Finleyville. 
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 The recent addition of the Mon-Fayette Expressway along Peters Creek’s southern shore 

from Jefferson Hills to Gastonville has added an additional load of stormwater to Peters Creek 

along with its numerous contaminants. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCU020 – A deeply incised stormwater channel created by runoff from a Mon-Fayette Expressway stormwater 
detention basin at PCU019. 
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PCU020 – The stormwater runoff from the Mon-Fayette Expressway is captured by an off-road vehicle trail within 
Peters Creek’s left ascending floodplain; creating more erosion and accumulating more sediment prior to entering 
Peters Creek. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
PCU019 – Stormwater detention basin accepting stormwater from the Mon-Fayette Expressway and conveying it to 
Peters Creek near Snowden in South Park Township. 
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TFT45 – Stormwater detention pond along the Trax Farm Tributary just downstream of Trax Farm Market. The 
detention pond is filling with sediment which diminishes the basins capacity. Stormwater detention ponds require 
regular maintenance in order to perform the function they were intended for. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCU146 – Stormwater runoff from Thomas Field and surrounding parkland along Linden Rd in Nottingham Township 
is culverted under a church lot and enters the extreme headwaters of Peters Creek’s west branch. 
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Encroachments 
 
 Encroachment of Peters Creek’s main stem is not a major issue from the Lick Run 

confluence to Gastonville. The stream is permitted to flow freely within a mostly undeveloped 

valley with a wide floodplain.  

 There are a few exceptions. Remnants of an old mining operation, the Thomspon Mine, 

including concrete abutments of an incline and a coal waste pile encroach on the stream channel 

at PCU004 and PCU005. A Wheeling & Lake Erie Connellsville Branch Trestle abutment is within 

the wetted stream channel at PCU006. The SR3016 bridge creates a large debris jam at PCU014. 

Piney Fork Rd encroaches on the stream at PCU021. Heavy off-road activity encroaches on and 

within the stream channel from below the SR3016 bridge to above the Allegheny Valley Railroad 

Tunnel at PCU029. The stream is channelized through this tunnel. From the tunnel to Gastonville 

there are a number of bridge and gas line crossings of the stream channel. 

 Encroachment becomes a more important issue from Gastonville to the headwaters of the 

main stem of Peters Creek. There are a number of debris jams along this section, telephone poles 

in the stream channel, numerous bridge crossings, both public and private pedestrian bridges. 

There are a number of locations where commercial development has occurred right up to the 

stream bank and where homeowners mow to the stream and leave little vegetated buffer. The 

stream gets pinched between commercial development and the Allegheny Valley Railroad 

crossing at a few locations and there are a number of inadequately sized culverts cause water to 

pool. 

 Many of the tributaries to Peters Creek in this sub-watershed are severely impacted by 

excess encroachment. 

 Most notable is the Trax Farm Tributary. Much development has occurred within the 

floodplain of this stream. The stream is culverted under many roads. There are numerous bank 

modifications and the stream is channelized at a number of spots. The stream is culverted for 

approximately ¼ of a mile under the Trax Farm Market and again for hundreds of feet 

downstream of Mineral Beach. There are few reaches of this stream that remain natural. An 

exception is from the Washington Road bridge crossing to the Route 88 bridge crossing along the 

lower section of stream. Much of this section remains natural and wooded. 

 The Bebout Road Tributary is also encroached upon, culverted and impounded at many 

locations along its course from its headwaters in a golf course to its confluence with Peters Creek. 
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PCU002 – Formation of debris jams along streams is a natural process. This large debris jam is along a part of Peters 
Creek where the floodplain is wide and undeveloped. The debris jam is creating a pool along a section of stream that 
is mostly shallow run. Debris jams help to create diverse habitat within the stream. It is important to allow them to 
exist where the potential of flooding property does not exist. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCU006 – The Wheeling & Lake Erie Connellsville Branch Railroad Trestle abutment is within Peters Creeks channel 
and causes stream bank erosion at and downstream of the trestle crossing. 
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PCU029 – Peters Creek is channelized through a tunnel under the Allegheny Valley Railroad at the Allegheny and 
Washington County border. An undeveloped road runs along side the stream. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCU037 – Homeowner bridge crossing of Peters Creek. Concrete poured along stream eroding into creek. Non-
functional vehicles and other debris within floodplain of stream. 
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PCU126 – Fallen telephone pole creates a debris jam within Peters Creeks channel near 
headwaters of stream. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TFT38 – Inadequately sized culvert on a private drive creates erosion downstream of culvert. Piping running across 
the channel creates a debris jam. Stream mowed right up to stream. Upstream structures built within feet of the 
stream encroach on the stream. 
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Garbage & Dumps 
 
 Illegal dumping is a serious problem in parts of the Upper Peters Creek sub-watershed. It is 

a consistent problem from the SR3016 bridge in Snowden within Peters Creek’s floodplain to the 

TR844 bridge in Union Township just west of Gastonville. The Allegheny Valley Railroad tracks are 

utilized as access for illegal dumping along and adjacent to the tracks between Snowden and 

Gastonville. The property to the east of the enclosed portion of the Southhills Landfill known as 

the “Finleyville Dumps” off-road area also experiences persistent illegal dumping. 

 Illegal littering is a persistent problem within the Peters Creek floodplain and along the 

Montour Trail from the Lick Run confluence to the Piney Fork confluence. The Tri-Community 

Anglers sponsor two stream clean-ups along this section of stream each year and have done so 

since 1998. Other groups, including the Montour Trail Association, the Peters Creek Watershed 

Association and various local Boy Scout and Girl Scout groups help with this effort. South Park 

Twp and Jefferson Hills dispose of the collected garbage; including numerous tires.  A significant 

portion of the garbage within the floodplain is carried to the area from upstream during heavy rain 

events. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCU016 - Illegal dumping becomes a serious problem within Peters Creek’s left ascending bank floodplain directly 
behind and to the west of the SR3016 bridge when the bridge gate is not locked. Vandals often cut locks off of this 
gate to obtain off-road access to the area. 
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PCU030 -  Peters Creek’s right ascending bank floodplain wetland just west of the Allegheny Valley Railroad tunnel is 
littered with numerous 55 gallon drums and other assorted garbage and debris. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCU041 – Illegal dump site in a ravine along Peters Creek’s right ascending bank along Snee Rd east of the TR844 
bridge. 
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PCU029 – Large pile of illegally dumped shingles along the 
Allegheny Valley Railroad tracks near the Allegheny Valley 
Railroad tunnel. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PCU040 – Large illegal dumping site north of Snee Rd. east of the TR844 bridge. 
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PCU044 – One of many illegal dump sites on the plateau north of Peters Creek and east of the enclosed Southhills 
Landfill area. The area is locally known as the “Finleyville Dumps” and is heavily impacted by off-road vehicle use. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A legal compost landfill site south of the enclosed section of the Southhills Landfill. A great deal of illegally discarded 
compostable material such as tree trimmings, landscaping shrubs, discarded Christmas trees, etc. ends up dumped 
along Peters Creek. Much of that material should end up at a site like this. The hillside behind the site was recently 
reclaimed as part of an OSM abandoned mines land project. 
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Areas of Historical and/or Conservation Significance 
 
 There are a number of areas of conservation and historical significance within the Upper 

Peters Creek sub-watershed.  

 
 
 
 
 
 
 
 

 James Chapel or The Old Stone Church as it is locally known is a Methodist Episcopal 

Church that was first erected in 1817 on an acre of land donated by Robert James. The church 

was built on a high point above Peters Creek with an expansive view of surrounding lands at a 

place that would be defendable given an Indian attack. The church sits near the southern divide of 

the Peters Creek watershed. The adjoining cemetery harbors many of the areas original settlers 

including Revolutionary War soldiers. An excellent view of the watershed can be had from the 

cemetery behind the church. 

 In 1764 James and Joshua Wright first came upon the Peters Creek Valley during an 

expedition to Ohio. They patented 800 acres in the valley that was then part of the State of 

Virginia. They cleared the land and built and lived in log cabins.  

 The house below, which is along Venetia Road just west of Hackett, was built by Joshua's 

son Enoch Wright in about 1815. The house is now owned and operated by The Peters Creek 

Historical Society. Their mission is to preserve local history for future generations. 
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 In the early 1800’s Enoch Wright set aside land in Venetia and built Wright’s Chapel. When 

the church was later bequeathed to the United Methodists a stipulation was included that Wright’s 

Chapel was “to be used as a place of worship by all evangelical denominations…and never should 

any defense or advocacy of human slavery be permitted within its walls.” Today, only a foundation 

and cemetery remain at the site in Nottingham Township along Mingo Church Rd and Peters 

Creek.  
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 The Wright’s Woods Biodiversity Area is just to the east of the Wright’s Chapel Cemetery. 

The 1994 Natural Heritage Inventory of Washington County describes Wright’s Woods as a 

“section of old growth oak forest - one of the best and last remaining examples in the county.”  

The community growing in this forest was classified as a Mesic Central Forest, was considered of 

high diversity and was dominated by large oaks.  

 A scientific investigation of Wright’s Woods by James S. Rentch, etal. published in Forest 

Science in 2003 found some of the white oaks in Wright’s Woods to date back to the early 1800’s. 

He concluded that “Because of their antiquity, the old-growth stands of this study provide a 

valuable source of long-term data on individual tree and stand dynamics of oak forests of this 

region. Our results have implications for the management of oak-dominated old-growth forests, as 

well as for oak silviculture in general.” 

 In about 2008 the Wright’s Woods were clearcut. Little remains of what was a unique and 

priceless natural amenity. In 2010 Steve Hallow of the Eastern Native Tree Society visited Wright’s 

Woods. Here are his observations concerning the Wright’s Woods that he found.  

“I could tell that the site had been clear cut, probably 2 or 3 years ago. Since the site was not 

posted, I elected to walk into it along a logging road to see how much damage was done. I 

walked back a couple hundred yards and can confirm that it's pretty much gone. There are only 

a few thin sugar maples, black cherry and hickory left. I must say that it was extremely 

disappointing to see this. Such disrespect for the environment and generations of good forest 

stewardship.” 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

372



 
 
 
 
 

 
 
 
 
 
 

 
One of Wright’s Woods large white oak prior to clearcutting . 
 
 The steep slopes and ravines surrounding Peters Creek in this sub-watershed most likely 

are harboring pockets of biodiversity that is currently unknown. In 2011 a substantial population 

of a PA state listed rare species, Snow Trillium (Trillium nivale), was first discovered in a small 

ravine just feet from a well travelled path. 

 
 
Conclusions and Recommendations 
 
 Abandoned mine drainage is an extremely important issue in the Upper Peters Creek sub-

watershed. The 2009 PA DEP Metals TMDL Study of the Peters Creek watershed identified the 

Landfill Tributary as a significant contributor to metals loading in Peters Creek. This stream did 

not meeting standards for aluminum, iron, manganese and pH.  The major discharge appears to 

be at LT20 along the west branch of the Landfill Tributary but there is also contribution from a 

permitted discharge from the Southhills Landfill. 

 There are also a number of other significant discharges into Peters Creek from west of the 

Landfill Tributary confluence to Gastonville (PCU048,PCU049,PCU053) and two others just west of 
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Finleyville (PCU086,PCU090).  These 5 discharges along with the discharge at LT20 should be 

investigated further in order to prioritize their potential for treatment.  

 A seemingly small abandoned mine discharge approximately ½ mile upstream of the 

confluence of Peters Creek with Piney Fork at PCU027 also requires further investigation. It 

appears that this discharge may contribute significantly to metals loading only during heavy 

precipitation events and may be a contributing factor to the lack of macroinvertebrate diversity 

and numbers found at site PC5 during the 2009 macroinvertebrate study. 

 There are also a number of abandoned mine lands within the Upper Peters Creek sub-

watershed, especially in proximity to the Landfill Tributary. A recent OSM reclamation project 

addressed a number of Priority 2 AML to the west of the Landfill Tributary.  Dangerous highwalls 

remain east of the Landfill Tributary and there are also a number of Priority 3 AMLs in this area. 

An effort should be made to have all dangerous AML within the Peters Creek watershed officially 

listed. 

 Sewage is transported from much of the Upper Peters Creek sub-watershed via a sewage 

interceptor along Peters Creek to the Clairton Municipal Authority for treatment. This regional 

approach to wastewater treatment is protective of Peters Creek’s Trout Stocked Fishery aquatic 

use designation.   

 Few problems were noted concerning sewage infrastructure within this sub-watershed.  

Proper long-term maintenance of sewage infrastructure is essential to maintain water quality 

within Peters Creek and to minimize treatment costs.  

 Nutrient enrichment appears to be a localized problem within the Upper Peters Creek sub-

watershed except along the Trax Farm Tributary, which appears to be consistently impacted by 

excess algae at numerous locations. A sampling program should be developed to identify the 

source of nutrient enrichment load within the Trax Farm Tributary and at other locations that 

appear impacted by nutrient overload. The Conservation District agricultural technician should be 

consulted to explore remedies if the impacts are farm related. 

 Excessive off-road vehicle activity within the floodplain of Peters Creek creates bank 

erosion, alters drainage flow patterns, degrades wetlands and adds a significant siltation load to 

the stream at numerous locations along Peters Creek’s course within the Upper Peters Creek sub-

watershed.  

 The impact is especially problematic from just below the SR3016 bridge crossing in 

Snowden to above the Allegheny Valley Railroad Tunnel at the Allegheny County/Washington 

County border.  
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 Stormwater from the Mon-Fayette Expressway contributes to the problem along this 

section of Peters Creek. Managing off-road activity effectively along Peters Creek is essential if 

the stream is to maintain its designated aquatic life use as a Trout Stocked Fishery.  

 Flooding is a problem during major storm events in a number of low-lying sections of the 

sub-watershed, especially within portions of Finleyville and Venetia and along the Trax Farm 

Tributary. Excessive encroachment in the form of culverts, crossings, bank modifications, riparian 

vegetation removal and channelization of the stream exacerbate flooding conditions and increase 

stream bank erosion and siltation.  

 A stream bank stabilization and riparian planting project along the Trax Farm Tributary at 

Pleasant Stream Park in Union Township would help to improve water quality within the stream 

and serve as an example of good stewardship for the community. Other opportunities for riparian 

habitat improvement include areas along the RT88 tributary in Finleyville and several locations 

along Bebout Road and Church Hill Road. 

 Much of the floodplain of Peters Creek’s main stem remains wooded or naturally vegetated 

within the Upper Peters Creek sub-watershed. This is not the case for many of the major 

tributaries to Peters Creek within the sub-watershed.  

 Adequately wooded buffers along Peters Creek and its tributaries, especially in the 

headwaters, is an important factor helping this stream to maintain adequate water quality and to 

achieve its aquatic life use as a Trout Stocked Fishery. Maintenance and enhancement of this 

buffer is essential.  

 Infestations of invasive plants and vines, excessive off-road vehicle use and illegal dumping 

are serious problems within the floodplain for a large part of this sub-watershed. Development of 

a riparian management plan that effectively addresses these issues is essential if Peters Creek is 

to continue to achieve its aquatic use designation.  

 This plan should also include a robust community outreach program. Involvement of the 

community in restoration of degraded floodplain forests and in green infrastructure projects along 

tributary streams will help to reinforce a positive stewardship culture within the community. 

 This portion of the watershed has a rich history dating back to the mid-1700s.  The Peters 

Creek Historical Society is working to preserve this history and to educate the public concerning 

life in the local area from the European settlement to the present day. 

 Unfortunately, the sub-watershed’s only Biodiversity Area, Wright’s Woods Biodiversity Area, 

has been destroyed.  Two hundred year old oak trees can not be replaced. The remains of this 

woodlot should be adequately and professionally managed so that it does not become an invasive 

plant infestation and degrade water quality within Peters Creek. 
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 There are also a number of mostly wooded tributaries within this sub-watershed that 

should be investigated in terms of their conservation potential.    
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Upper	  Peters	  Creek	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

PCU001 -79.956228 40.277664 812 12/18/12 Confluence of  Lick Run with Peters Creek

PCU002 -79.9567 40.27709 815 10/17/08 Large silt bar in middle of  stream; Trees down creating large debris jam.

PCU003 -79.957183 40.276733 815 12/18/12 Water quality sampling location on PCWA's newly acquired 14 acre parcel.

PCU004 -79.95774 40.27617 815 12/18/12 Remnants of  incline from Thompson Mine on RAB of  Peters Creek. Other concrete remnants in floodplain.

PCU005 -79.958472 40.275474 860 12/18/12 Coal waste pile from Thompson Mine makes up approximately 100 ft of  Peters Creek's LAB. Material eroding into stream.

PCU006 -79.960995 40.275842 817 12/18/12 W&LE Railroad Trestle crosses Peters Creek. Abutment encroaches on LAB. LAB eroding just below abutment. RAB erosion just upstream.

PCU007 -79.964981 40.275522 831 12/18/12 Active fill site across Piney Fork Ext from Snowden wetland. Inadequate protection of  surrounding wetlands.

PCU008 -79.962666 40.27511 824 10/17/08 Small tributary draining floodplain wetland (~5 GPM) enters on right ascending bank.

PCU009 -79.963782 40.274425 824 12/18/12 Gabion rip-rapped section of  Peters Creek's RAB creating bank erosion and a pool just downstream of  rip-rap.

PCU010 -79.964273 40.274514 823 10/17/08 Wetland floodplain (Snowden Wetland) on Peters Creek's right ascending bank (~5-10 acres). Partially created as part of  Mon-Fayette Exp development.

PCU011 -79.96464 40.27328 825 10/17/08 Large sediment bar on LAB causing bank erosion on RAB.

PCU012 -79.964984 40.272558 824 12/18/12 Tributary draining Snowden Rd enters on LAB. ATV crossing immediately downstream.

PCU013 -79.965429 40.274128 830 12/18/12 Wetland on northern side of  Piney Fork Rd and east of  Snowden Rd

PCU014 -79.96539 40.272504 826 10/17/08 Snowden Rd bridge (SR3016) crosses Peters Creek; Culverted discharge enters on RAB just upstream; Debris jam created by bridge.

PCU015 -79.966669 40.272279 825 12/18/12 Wetland north of  Piney Fork Rd and west of  Snowden Rd

PCU016 -79.965645 40.271867 829 12/18/12 Wetland providing breeding habitat for amphibians in floodplain along LAB beside fill site. Old soil mining operation and heavy ATV use within this section of  LAB floodplain.

PCU017 -79.9661 40.272477 829 12/18/12 Concrete slab and culverted discharge into Peters Creek on RAB along unimproved parking area for access to Montour Trail.

PCU018 -79.966669 40.272279 825 12/18/12 Stormwater channel enters Peters Creek's RAB.

PCU019 -79.965729 40.270696 902 12/18/12 Stormwater detention basin built as part of  Mon-Fayette Expressway.

PCU020 -79.966567 40.270971 875 12/18/12 Deeply incised stormwater channel culverted under W&LE tracks from detention basin drains onto Peters Creek's LAB floodplain.

PCU021 -79.967432 40.272224 828 12/18/12 ~ 150 ft of  gabioned rip-rap on RAB along Piney Fork Rd being undercut at head of  project. Knotweed infestation and asphalt on bank from rd to rip-rapped bank.

PCU022 -79.968334 40.272004 831 12/18/12 Most trees within RAB floodplain dead along this section of  Peters Creek to Piney Fork tunnel.

PCU023 -79.968331 40.272048 829 12/18/12 Stormwater culverted under Piney Fork Rd enters Peters Creek's via a channel on RAB.

PCU024 -79.968912 40.272438 843 12/18/12 Abandoned tunnel from Penn Railroad Peters Creek Branch (Greenman's Tunnel) currently owned by South Park Twp and used for salt storage. 48" water main flows under tunnel.

PCU025 -79.968851 40.271604 828 10/17/08 Piney Fork enters on Peters Creek's RAB. Heavy ATV use on LAB creating erosion drainage into stream. ATV crossing immediately above confluence.

PCU026 -79.971967 40.270585 910 12/18/12 Small woodland pond on edge of  Allegheny Railroad tracks above Peters Creek's RAB floodplain provides breeding habitat for amphibians.

PCU027 -79.973019 40.269205 839 10/17/08 AMD impacted tributary enters on LAB. (~3 GPM) 

PCU028 -79.97261 40.269516 841 12/18/12 Part of  RAB floodplain deforested. Heavy ATV use on RAB along this section of  stream. Illegal dumping.

PCU029 -79.97294 40.27013 840 12/18/12 Peters Creek channelized through tunnel under AVR tracks.

PCU030 -79.973314 40.270675 844 3/17/12 Steeply wooded slope just west of  tunnel on RAB. Wetland floodplain littered with junk & debris.

PCU031 -79.973437 40.270344 840 5/6/09 pH, Conductivity check

PCU032 -79.973866 40.270386 840 5/6/09 Heavily utilized ATV crossing of  stream. Damage to wetland and erosion in RAB floodplain. Altered drainage patterns.

PCU033 -79.975115 40.269571 844 5/6/09 Junkyard on RAB floodplain, junk coming down hillside on LAB from tracks (Misc scrap piles from homeowner in clearing on RAB scattered throughout woods.)

PCU034 -79.976147 40.269404 845 3/17/12 Homeowner bridge crossing Peters Creek to residence on RAB in clearing.

PCU035 -79.977073 40.269811 847 5/6/09 Tributary enters on RAB (low flow, trickle) (11.9C, 425 S, 646 TDS)

PCU036 -79.979182 40.270078 850 5/6/09 Debris jam in bend; wildflowers; heron; deep pool; tributary enters on RAB (~10GPM); some bank erosion on RAB just upstream of  confluence. (12.1 C, 441 S, 673 TDS)

PCU037 -79.979172 40.268943 858 5/6/09 Vehicle bridge crossing of  Peters Creek. Clearing with scrap and junk. Dirt road up right ascending bank to Snee Rd.

PCU038 -79.978492 40.26769 861 5/6/09 Large debris jam obstructing entire channel of  Peters Creek creating waterfall.

PCU039 -79.979906 40.267139 863 5/6/09 Tributary crosses Snee Rd, flows down steep RAB and enters Peters Creek.

PCU040 -79.98 40.268333 908 3/22/11 Illegal dump site north of  Snee Rd.

PCU041 -79.980436 40.267337 897 4/1/11 Illegal dump site into ravine off  of  Snee Rd.

PCU042 -79.980213 40.266494 862 3/17/12 pH, Conductivity check; Gas Line crossing of  Peters Creek. Utilized by ATVs to get from AVR tracks to Finleyville Dumps area.

PCU043 -79.982279 40.265601 868 3/17/12 Snee Rd (TR844) crossing of  Peters Creek. TR844 is a dirt & gravel road. Concrete debris on RAB just up from bridge. Farmfields on LAB. Little riparian forested buffer on LAB.

PCU044 -79.983333 40.2675 985 3/22/11 Illegal dump site on plateau north of  Peters Creek.; Erosion due to heavy off-road vehicle use at head of  tributary to Landfill Trib causing excessive siltation in stream.

PCU045 -79.984099 40.265571 876 5/6/09 Tributary enters on RAB. Drains South Hills Landfill. (~40 GPM, 3'W) (14.7 C, 491 S, 728 TDS)

PCU046 -79.985131 40.264547 874 3/17/12 Gas Line crossing of  Peters Creek.

PCU047 -79.984171 40.261248 881 5/6/09 Tributary enters on LAB under bridge over Snee Rd immediately after the road exits tunnel for AVR trackage. (13 C, 798 S, 1,170 TDS)

PCU048 -79.987802 40.260515 904 3/23/11 Culverted flow impacted by AMD enters Peters Creeks RAB.

PCU049 -79.98789 40.26025 899 3/23/11 Culverted flow impacted by AMD enters Peters Creeks RAB.

PCU050 -79.990696 40.259384 952 3/23/11 AMD impacted discharge culverted under McChain Rd enters tributary to Peters Creek.

PCU051 -79.989779 40.260524 992 3/23/11 Large accumulation of  old vehicles, junk, concrete sewer pipe and various fill areas.

PCU052 -79.987851 40.259993 889 3/23/11 Homeowner bridge crossing of  Peters Creek.

PCU053 -79.988236 40.259248 891 3/23/11 Tributary impacted by AMD draining McChain & Aquila Lane enters on RAB. Concrete debris thrown over bank.

PCU054 -79.989114 40.257642 894 3/23/11 Stormwater channel from culverted flow under Stone Church Rd enters on RAB.

PCU055 -79.988926 40.257772 895 3/23/11 Homeowner bridge crosses Peters Creek.

PCU056 -79.988651 40.257814 896 3/23/11 Stone Church Rd bridge crossing of  Peters Creek.

PCU057 -79.98756 40.257882 896 3/23/11 Allegheny Valley Railroad bridge crossing of  Peters Creek.

PCU058 -79.987429 40.25797 906 3/23/11 Garbage coming down ravine behind homeowner towards Peters Creek's LAB.
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Upper	  Peters	  Creek	  Visual	  Assessment

Waypoint Longitude Latitude
Elevation

(feet) Date Description

PCU059 -79.986228 40.255609 907 5/6/09 Automotive junkyard behind auto body shop on right ascending floodplain.

PCU060 -79.986315 40.254617 910 3/23/11 SR1006 bridge crossing of  Peters Creek.

PCU061 -79.986493 40.254503 905 7/21/09 Tributary enters on RAB just upstream of  SR 1006 bridge via a channel created as part of  Mon-Fayette Expressway.  (19.5 C, 345 S, 514 TDS)  

PCU062 -79.985075 40.252904 926 3/23/11 Confluence of  Patterson Rd trib and Elrama-Finleyville Rd tributary. Stormwater control structure built as part of  Mon-Fayette Expressway. 

PCU063 -79.987387 40.251034 1028 3/23/11 Stormwater detention basin built to control runoff  from Tuscany Estates Plan.

PCU064 -79.98613 40.249528 983 7/12/13 Heavy use agricultural area along Patterson Rd most likely impacting water quality in tributary flowing through property.

PCU065 -79.986533 40.254521 904 7/21/09 Main stream channel (17.9 C, 427 S, 634 TDS).  Shale stream bottom.  Silty bottom.  Steep slope on right, shale outcrops.  

PCU066 -79.987589 40.253958 908 7/21/09 Makeshift mining operation.  Cave dug 30 ft into hllside on LAB.

PCU067 -79.988385 40.253523 910 7/21/09 Gravel bar on left ascending side of  stream channel.  

PCU068 -79.990211 40.253411 913 7/21/09 Bank erosion on right ascending bank.  

PCU069 -79.992623 40.254198 918 7/21/09 Eroded bank on left.  (18.4 C, 439 S, 649 TDS)  

PCU070 -79.993764 40.253815 918 7/21/09 Debris jam at site of  power line crossing Peters Creek. ~ 70 ft of  bank on both sides of  stream cleared for line crossing.

PCU071 -79.99564 40.253926 925 7/21/09 Tributary enters Peters Creek on LAB.  (20 C, 211 S, 317 TDS).  

PCU072 -79.995543 40.253944 923 7/21/09 pH, conductivty check in Peters Creek below confluence.  (20.8 C, 442 S, 654 TDS)  

PCU073 -79.996402 40.254233 923 7/21/09 Trax Farm tributary enters Peters Creek on RAB.  (19.2 C, 405 S, 600 TDS, ~60 gpm).  

PCU074 -79.99635 40.254188 922 7/21/09 pH, Conductivity check in Peters Creek  below tributary confluence.  (19.3 C, 408 S, 607 TDS)  

PCU075 -79.9989 40.253668 929 7/21/09 Mulch on streambank behind Rusmin Trucking.  No riparian buffer on RAB.

PCU076 -80.000494 40.252494 929 7/21/09 Debris/log jam.  

PCU077 -80.000697 40.2522 939 7/21/09 Culverted discharge from 18 inch corregated metal pipe (CMP).  (20.6 C, 740 S, 1060 TDS).  

PCU078 -80.000697 40.2522 941 7/21/09 Culverted discharge from 18 inch reinforced concrete pipe (RCP). (19.4 C, 618 S, 900 TDS).  

PCU079 -80.001255 40.251647 941 7/21/09 Culverted discharge from 32 inch RCP and 12 inch CMP. (20.5 C, 460 S, 666 TDS).  

PCU080 -80.003274 40.250358 934 7/21/09 Tributary enters on LAB just downstream of  Rte 88 bridge (18.4 C, 393 S, 584 TDS).  

PCU081 -80.003394 40.250486 938 7/12/13 Route 88 bridge crosses Peters Creek.

PCU082 -80.003996 40.250194 949 7/12/13 Stormwater detention basin for Finleyville Giant Eagle.

PCU083 -80.003932 40.25049 934 7/21/09 Outfall from stormwater basin enters on LAB. (19.1 C, 618 S, 901 TDS).  

PCU084 -80.004327 40.250564 939 7/21/09 Large tank and bike in stream.  

PCU085 -80.006058 40.251062 940 7/21/09 Undercut bank.  Approx. 75 feet undercut. 

PCU086 -80.007421 40.251401 938 10/22/08 Culverted tributary impacted by AMD enters Peters Creek on RAB just downstream of  bridge; small tributary enters on LAB.

PCU087 -80.007805 40.251432 938 7/12/13 Rankintown Rd crosses Peters Creek.

PCU088 -80.00931 40.25132 941 10/22/08 Trash over road hillside on left ascending bank.

PCU089 -80.00992 40.25116 941 10/22/08 Large sediment bar and debris jam in stream channel.

PCU090 -80.01057 40.25175 952 10/22/08 AMD impacted tributary exits culvert north of  AVR tracks, is culverted under tracks, flows into floodplain wetland and enters on RAB. (~40 GPM)

PCU091 -80.0106 40.251396 947 7/12/13 Floodplain wetland along Peters Creeks RAB.

PCU092 -80.013474 40.252715 995 7/12/13 Pond/impoundment as part of  an agricultural operation north of  AVR tracks off  of  Frye Ave.

PCU093 -80.014896 40.251606 951 7/12/13 Significant wetland on northern side of  AVR tracks.

PCU094 -80.01493 40.25082 947 10/22/08 Erosion on LAB behind residence; channel braided by sediment bars.

PCU095 -80.01591 40.25111 938 10/22/08 Tributary draining McClelland Rd is culverted under AVR tracks and enters Peters Creeks RAB.

PCU096 -80.01607 40.25077 949 10/22/08 ATV crossing; significant bank erosion on LAB just downstream.

PCU097 -80.249694 40.249694 951 7/12/13 Single lane bridge crosses Peters Creek. Bridge slated for replacement in 2014.

PCU098 -80.01687 40.24924 951 10/22/08 Tributary draining Churchill Rd is culverted under AVR tracks and Railroad St then enters Peters Creek on RAB.

PCU099 -80.017312 40.247803 953 10/31/13 New gas line crosses Peters Creek.

PCU100 -80.018552 40.246508 933 10/22/08 Heavy use agricultural area for cow pasturing along Peters Creek's RAB to Railroad St.

PCU101 -80.019145 40.245883 960 10/31/13 Nicholas Lane bridge crossing of  Peters Creek.

PCU102 -80.02256 40.245454 1006 10/22/08 Large coal waste pile on Peters Creeks LAB; farm operation on RAB.

PCU103 -80.020729 40.243012 1024 10/31/13 Mitchell Power Plant Fly Ash Disposal  Site Lagoon. 

PCU104 -80.028787 40.245244 968 10/22/08 Small tributary draining wooded valley behind Wright's House enters Peters Creeks RAB.

PCU105 -80.02857 40.244295 1061 7/12/13 What had been Wright's Woods Biodiversity Area (Natural Heritage Inventory), one of  Washington County's best examples of  old growth Oak forest has been severely logged on Peters Creeks LAB.

PCU106 -80.03249 40.2445 971 10/22/08 Debris jam.

PCU107 -80.033554 40.243677 975 10/22/08 Dry tributary channel enters on Peters Creek's LAB near parking area for Wright's Chapel Cemetery.

PCU108 -80.037181 40.244944 978 7/12/13 Sugar Run Rd bridge crossing of  Peters Creek.

PCU109 -80.038099 40.245003 979 7/12/13 Homeowner bridge crossing Peters Creek.

PCU110 -80.040119 40.245651 980 10/23/08 Allegheny Valley Railroad bridge crossing of  Peters Creek; Erosion on LAB.

PCU111 -80.043241 40.246161 985 10/23/08 Tributary draining Bebout Rd enters on Peters Creeks RAB (~10 GPM).

PCU112 -80.043353 40.245817 986 7/12/13 Allegheny Valley Railroad bridge crossing Peters Creek.

PCU113 -80.04368 40.24561 988 10/23/08 Tributary enters Peters Creek on RAB. Tributary draining McCombs Rd?

PCU114 -80.044556 40.245197 989 10/23/08 Peters Creek culverted under private driveway; two large culverts; red precipitate on stream channel substrate.

PCU115 -80.046889 40.244479 994 10/23/08 Large floodplain wetland on RAB. (appears dry)

PCU116 -80.047823 40.24372 995 10/23/08 Peters Creek culverted under Lutes Rd.
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PCU117 -80.0504 40.24365 1002 10/23/08 Tributary enters on RAB (dry).

PCU118 -80.050758 40.244224 1008 7/12/13 Small impoundment of  tributary up against AVR tracks.

PCU119 -80.051479 40.245401 1041 7/12/13 Stormwater detention basin.

PCU120 -80.05123 40.243925 1002 10/23/08 Allegheny Valley Railroad bridge crossing of  Peters Creek to north of  tracks;ponding of  water upstream of  tracks.

PCU121 -80.054482 40.243749 1006 7/12/13 Peters Creek bridge crossing of  Lynch Lane. Tributary enters RAB just upstream of  bridge. Erosion and pooling below bridge.

PCU122 -80.061181 40.254715 1163 7/12/13 Impoundment at headwaters of  this tributary that drains Scenic Ridge Dr.

PCU123 -80.05552 40.2437 1009 10/23/08 Stream channel dry just upstream of  Lynch Landscaping.

PCU124 -80.05744 40.2436 1013 10/23/08 Tributary enters on Peters Creeks RAB. (dry)

PCU125 -80.05814 40.24348 1013 10/23/08 Debris jam.

PCU126 -80.05928 40.24324 1015 10/23/08 Debris jam caused by telephone pole and wires in stream channel. Bank erosion on LAB.

PCU127 -80.0604 40.24306 1018 10/23/08 Debris jam caused by telephone pole in stream channel.

PCU128 -80.06328 40.24243 1022 10/23/08 Tributary that drains Bower Hill Rd enters Peters Creek on RAB.

PCU129 -80.06465 40.2419 1027 10/23/08 Peters Creek squeezed(3 ft wide) between AVR tracks and Joe Buck's Landscaping yard for several hundred ft. Inadequate buffer in this section.

PCU130 -80.06675 40.24095 1039 10/23/08 Rock stabilization along AVR tracks on LAB.

PCU131 -80.066775 40.240527 1056 7/12/13 Large coal waste deposit south of  AVR tracks.

PCU132 -80.07128 40.239936 1049 7/12/13 Peters Creek bridge crossing of  Valley View Rd. Culverted tributary enters Peters Creeks LAB just upstream.

PCU133 -80.07573 40.237685 1063 10/23/08 Tributary draining valley between Dyerstone Dr and Greenleaf  Court enters on RAB (~10 GPM). 

PCU134 -80.077837 40.236981 1071 10/23/08 Drainage channel enters Peters Creeks RAB.

PCU135 -80.082822 40.242479 1151 7/12/13 Impoundment at headwaters of  stream valley between Dyerstone Dr and Greenleaf  Ct.

PCU136 -80.07886 40.23661 1086 10/23/08 Channel pinched and fill in stream channel.

PCU137 -80.07886 40.23661 1091 7/12/13 Peters Creek crosses to south side of  AVR tracks. 

PCU138 -80.08279 40.235936 1105 7/12/13 Peters Creek culverted under AVR tracks to north side of  tracks across Venetia Rd from Miserable Hill Rd.

PCU139 -80.085549 40.236673 1112 7/12/13 North branch of  Peters Creek culverted under this bus storage area and meets with the east branch of  Peters Creek here.

PCU140 -80.088244 40.238904 1150 7/12/13 Large impoundment at headwaters of  north branch of  Peters Creek.

PCU141 -80.086124 40.239341 1153 7/12/13 Impoundment near headwaters of  north branch of  Peters Creek.

PCU142 -80.086067 40.234675 1204 7/12/13 Two impoundment lagoons on hill south of  AVR tracks. (possibly associated with old mining activity)

PCU143 -80.08786 40.23594 1127 10/23/08 Peters Creek stream channel crosses to north of  AVR tracks.

PCU144 -80.091468 40.235574 1146 7/12/13 West branch of  Peters Creeks culverted from north to south of  AVR Railroad tracks.

PCU145 -80.093934 40.236455 1173 7/12/13 Culverted runoff  from church parking area and park combines with a small spring to form Peters Creek west branch.

PCU146 -80.096552 40.236097 1210 7/12/13 Drainage from this ball field and park form the extreme headwaters of  Peters Creeks west branch.

Trax Farm Tributary

TFT01 -79.99649 40.25467 923 8/13/08 Confluence of  UNT(Trax Farm Trib) with Peters Creek; Heavy siltation and algal growth near mouth; garbage in stream channel.

TFT02 -79.996403 40.254362 927 11/8/11 Allegheny Valley Railroad bridge crosses stream.

TFT03 -79.99642 40.254577 928 11/8/11 Washington Rd bridge crosses Trax Farm Trib.

TFT04 -79.99749 40.25553 933 8/13/08 Stormwater outfall enters on RAB.

TFT05 -79.998591 40.256315 943 8/13/08 Culverted AMD discharge on LAB (~5-10 GPM); stream channel substrate is bedrock

TFT06 -79.99895 40.25679 948 8/13/08 Debris jam; ATV crossing of  creek.

TFT07 -79.999343 40.25773 954 8/13/08 Debris jam; Sanitary Sewer manhole on RAB.

TFT08 -79.99994 40.25977 978 8/13/08 Deep pool; waterfall

TFT09 -80.001035 40.260337 985 8/13/08 Terra cotta stormwater outfall from residence; black algae.

TFT10 -80.001651 40.260522 990 11/8/11 Stream culverted under Rt88; Eroding LAB above culvert.

TFT11 -80.002179 40.260984 997 11/8/11 pH, Conductivity check; Stream culverted under Treva St; eroding banks downstream; grass clippings dumped on streambank.

TFT12 -80.0026 40.261982 1000 11/8/11 Trax Farm Trib culverted under Jack Street.

TFT13 -80.00283 40.26259 948 11/8/11 Tributary enters Trax Farm Trib on RAB; tributary culverted under Chevy Chase and Rt88 prior to entering TFT.

TFT14 -80.003579 40.262651 1007 11/8/11 Trax Farm Trib exits Union Twp park and is culverted under Jason Drive.

TFT15 -80.004462 40.262948 1013 11/8/11 Union Twp park (Pleasant Street Park); Two pedestrian bridge crossings of  creek; inadequate riparian buffer; eroding stream banks at lower end; possible project area.

TFT16 -80.00502 40.26309 1012 8/13/08 Railroad tie wall behind residences constraining RAB ; Stormwater outfall.

TFT17 -80.005791 40.263552 1013 11/8/11 Trax Farm Trib culverted under Union Avenue.

TFT18 -80.00684 40.264065 1016 11/8/11 Trax Farm Trib culverted under Keystone Avenue.

TFT19 -80.007759 40.264681 1018 11/8/11 Trax Farm Trib culverted under Shady Avenue.

TFT20 -80.00816 40.26504 1020 8/13/08 Tributary enters Trax Farm Trib on RAB.

TFT21 -80.006024 40.26852 1065 11/8/11 Illegal dump site at head of  tributary off  of  Hilltop Drive.

TFT22 -80.008596 40.265357 1022 11/8/11 Trax Farm Trib culverted under Highland Drive.

TFT23 -80.009264 40.265944 1021 11/8/11 Trax Farm Trib culverted under Ridge Drive.

TFT24 -80.00999 40.26628 1023 8/13/08 Stream bank erosion; debris jam; Great Blue Heron spotted in this location; good riparian buffer.

TFT25 -80.01028 40.26671 1039 8/13/08 Tributary enters Trax Farm Trib on RAB.

TFT26 -80.010847 40.267063 1025 11/8/11 Trax Farm Trib culverted under Morgan Ln

TFT27 -80.011696 40.267657 1029 11/8/11 Trax Farm Trib culverted under Engels Ln
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TFT28 -80.012417 40.268049 1030 11/8/11 Homeowner's pedestrian bridge over Trax Farm Trib; Inadequate riparian buffer.

TFT29 -80.012816 40.268444 1030 8/13/08 AMD discharge pipe enters on RAB (DEP placed pipe from homeowner as mitigation); aluminum precipitate; very orange substrate; strong sewage odor.

TFT30 -80.013106 40.268549 1030 11/8/11 Tributary that drains through Dupree's Greenhouse enters on RAB; Excess algae in tributary.

TFT31 -80.01547 40.26929 1033 8/13/08 AMD impacted discharge enters on LAB(5-10 GPM).

TFT32 -80.015857 40.269364 1034 8/13/08 Trax Farm Trib culverted under Walter Long Rd; Plunge pool on downside of  culvert.

TFT33 -80.017874 40.269229 1041 8/13/08 Stormwater discharge pipe on LAB.

TFT34 -80.019049 40.269723 1046 8/13/08 Trax Farm Trib culverted for ~350 ft just downstream of  Mineral Beach.

TFT35 -80.020023 40.270245 1045 11/8/11 Little to no riparian buffer along Trax Farm Trib for ~1100 ft upstream. RAB asphalted for ~ 100 ft at this location. Stream constrained by Mineral Beach Pool and Parking area.

TFT36 -80.020699 40.270651 1046 11/8/11 Trax Farm Trib culverted under Mineral Beach Pool access road.

TFT37 -80.02149 40.271178 1047 11/8/11 Trax Farm Trib culverted under Beach St.

TFT38 -80.021691 40.27132 1050 11/8/11 Trax Farm Trib culverted  under residence driveway.

TFT39 -80.022179 40.271655 1052 8/13/08 Strong sewage smell; Wood shavings out of  sawmill near right ascending stream bank.

TFT40 -80.023904 40.272857 1060 11/8/11 Trax Farm Trib culverted under residential driveway.

TFT41 -80.024747 40.27354 1066 11/8/11 Commercial materials storage/staging area on RAB for ~300 ft.

TFT42 -80.025277 40.273348 1067 11/8/11 Stormwater detention basin on LAB floodplain.

TFT43 -80.025273 40.273604 1064 8/13/08 Trax Farm Trib culverted under access lane.

TFT44 -80.025668 40.273827 1071 11/8/11 Trax Farm Trib culverted under residential driveway; little or no riparian buffer for ~ 400 ft along this section.

TFT45 -80.026736 40.274796 1075 8/13/08 Stormwater detention basin associated with Trax Farm Market; Basin silted in.

TFT46 -80.027651 40.274981 1075 11/8/11 Trax Farm Trib culverted under farm field access road.

TFT47 -80.027984 40.275035 1074 8/13/08 Trax Farm Trib enters stormwater detention pond immediately following being culverted for 1/4 of  a mile under Farm Market. 

TFT48 -80.027352 40.277659 1157 8/30/12 Marcellus Gas Well Pad.

TFT49 -80.032746 40.276409 1093 11/8/11 Trax Farm Trib enters 1/4 mile culvert under Trax Farm Market.

TFT50 -80.033367 40.27618 1102 11/8/11 Trax Farm impoundment.

TFT51 -80.034118 40.276573 1107 11/8/11 Trax Farm Trib north branch meets west branch after being culverted under Turkeyfoot Rd.  

TFT52 -80.036478 40.279228 1137 11/8/11 Impoundment along with associated wetland forms headwaters of  north branch of  Trax Farm Trib.

TFT53 -80.036829 40.281409 1165 11/8/11 Impoundment between farm fields and recent development in headwaters of  north branch of  Trax Farm.

TFT54 -80.040929 40.282724 1191 11/8/11 Impoundment outflow culverted under Sugar Camp Rd and drains to lower impoundment and wetlands.

TFT55 -80.037898 40.274792 1144 11/8/11 West Branch of  Trax Farm Trib is culverted under Turkeyfoot Rd and flows along southern side of  road to Trax Farm Market.

TFT56 -80.040831 40.276589 1195 8/30/12 Stormwater detention basin associated with new development along Turkeyfoort Rd empties into headwaters of  west branch of  Trax Farm Trib.

McClelland Rd Tributary

MRT01 -80.0159 40.251111 953 8/19/08 McClelland Rd Trib (UNT) culverted under Allegheny Valley Railroad tracks and immediately into Peters Creek.

MRT02 -80.01548 40.2515 951 8/19/08 Wetland on McClelland Rd Trib's RAB floodplain.

MRT03 -80.01635 40.25184 954 8/19/08 McClelland Rd Trib culverted under homeowner access road. Culvert inadequately sized.

MRT04 -80.01701 40.25264 959 8/19/08 ATV crossing of  stream; Debris jam.

MRT05 -80.017956 40.254227 971 8/19/08 McClelland Rd Trib passes from west to east under McClelland Rd; culvert consists of  3 corrogated pipes; fish impasse.

MRT06 -80.018742 40.256948 986 8/19/08 Stream culverted under access drive to large open area on LAB used for materials storage; inadequate buffer;  homeowner flood control; animal grazing area.

MRT07 -80.01918 40.25769 992 8/19/08 Seep on LAB, possibly impacted by AMD (aluminum precipiate)  culverted under road.

MRT08 -80.02148 40.25944 1005 8/19/08 Wetland on LAB floodplain.

MRT09 -80.02214 40.26151 1018 8/19/08 Garbage dumped over hillside between road and stream on RAB.

MRT10 -80.02223 40.26245 1033 8/19/08 Tributary to McClelland Rd Trib culverted under McClelland Rd and enters on RAB.

MRT11 -80.020161 40.265187 1165 10/31/13 Severe erosion from large fill area that appears to contain coal waste; pile on divide between McClelland Rd Trib and Trax Farm Trib.

MTR12 -80.022325 40.263321 1035 8/19/08 AMD impacted seep enters on RAB from McClelland Rd.

MRT13 -80.0224 40.264099 1042 8/19/08 AMD impacted seep culverted under McClelland Rd enters main tributary on RAB.

MRT14 -80.023274 40.264789 1048 8/19/08 Stream culverted under farm field access road.

MRT15 -80.02516 40.266291 1061 8/19/08 McClelland Rd Trib exits culvert from stormwater detention pond ~ 800 upstream; stream culverted under concrete commercial area and mowed field.

MRT16 -80.02516 40.266291 1085 10/31/13 Stormwater detention pond with aeration. Little natural vegetation surrounding pond.

MRT17 -80.027913 40.269316 1091 10/31/13 Pond/Impoundment.

MRT18 -80.028584 40.269935 1101 10/31/13 Pond/Impoundment.

MRT19 -80.029789 40.270411 1106 10/31/13 Pond/Impoundment.

MRT20 -80.030526 40.270805 1116 10/31/13 Pond/Impoundment.

MRT21 -80.032234 40.271332 1138 10/31/13 Highest pond/impoundment in McClelland Rd Trib drainage basin.

MRT22 -80.032916 40.271899 1147 10/31/13 Headwaters of  McClelland Rd Trib flow through wetland prior to entering first impoundment.

MRT23 -80.035022 40.271687 1238 10/31/13 Recent residential development on plateau above streams LAB. Steep slopes stabilized with plantings.

Bebout Rd Trib

BRT01 -80.043263 40.246174 984 6/11/11 Confluence of  Bebout Rd Trib (UNT) with Peters Creek. Homeowner pedestrian bridge crossing just upstream of  confluence.

BRT02 -80.04363 40.246671 988 6/11/11 Venetia Rd bridge crosses Bebout Rd Trib.

BRT03 -80.04367 40.24688 988 8/19/08 Inadequate riparian buffer on RAB; homeowner cuts grass up to stram bank; Peters Twp Park (Rees Park) on LAB; old piles of  garbage on LAB floodplain.

BRT04 -80.04347 40.2481 991 8/19/08 Section of  stream ponding in floodplain; Aquatic vegetation growing in channel; amphibian breeding habitat.
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BRT05 -80.04344 40.24894 993 8/19/08 AMD impacted seep(orange precipitate) on RAB.

BRT06 -80.043958 40.250416 999 6/11/11 Bebout Rd Trib culverted under residential driveway.

BRT07 -80.04436 40.25079 1001 8/19/08 pH, Conductivity check

BRT08 -80.04462 40.25119 1003 8/19/08 Stormwater outfall enters Bebout Rd Trib.

BRT09 -80.04458 40.25158 973 8/19/08 Floodplain; back channel area.

BRT10 -80.04527 40.25361 1024 8/19/08 Rip-rap retaining wall behind remodelled/ new home.

BRT11 -80.045403 40.254694 1015 6/11/11 Overflow spillway from stormwater impoundment enters tributary on RAB.

BRT12 -80.04532 40.25584 1053 8/19/08 Outflow from Lake JoAnn is culverted under Lake Colony Dr; bank erosion upstream and downstream of  culvert; little riparian buffer.

BRT13 -80.046828 40.258512 1033 6/11/11 Lake JoAnn; largest lake/pond within Peters Creek Watershed.

BRT14 -80.04582 40.25823 1034 8/19/08 Tributary culverted under Bebout Rd enters Lake JoAnn on right ascending shoreline.

BRT15 -80.047822 40.260752 1033 6/11/11 Bebout Rd Trib flows under bridge and enters Lake JoAnn; just upstream outflow from lagoons enters tributary.

BRT16 -80.047597 40.261303 1035 6/11/11 Series of  secluded wooded lagoons and wetlands provide breeding habitat for amphibians and Wood Ducks.

BRT17 -80.049384 40.262916 1037 6/11/11 Outflow from stormwater impoundment culverted under Timberlake Dr; tributary enters Bebout Rd Trib on RAB just downstream.

BRT18 -80.049747 40.263869 1043 8/19/08 Timber Lake housing development stormwater impoundment; too many Canada Geese leads to bacterial and nutrient problems; ponds aerated.

BRT19 -80.050356 40.264987 1043 8/19/08 Tributary travels along Turkeyfoot Rd, is culverted under Bebout Rd and enters impoundment on right ascending shoreline; silting in upper pond.

BRT20 -80.047909 40.268653 1078 6/11/11 Stormwater detention basin associated with recent development along Turkeyfoot Rd.

BRT21 -80.05127 40.2655 1046 8/19/08 Stream culverted under walking path bridge.

BRT22 -80.05171 40.2658 1061 8/19/08 Tributary enters on Bebout Rd Trib left ascending bank; Great Blue Heron in cornfield upstream.

BRT23 -80.051797 40.265903 1047 6/11/11 Bebout Rd Trib culverted under farm field access road; upstream for ~ 1200 ft Bebout Rd Trib flows between farm fields; Inadequate buffer along this section.

BRT24 -80.053974 40.267858 1055 6/11/11 Outflow from impoundment enters Bebout Rd Trib on LAB.

BRT25 -80.056702 40.268296 1083 6/11/11 Farm impoundment for irrigation.

BRT26 -80.054235 40.268423 1059 6/11/11 Bebout Rd Trib culverted under Bebout Rd; irrigation related piping follows or is in stream channel downstream and through culvert then heads up LAB to farm field.

BRT27 -80.05438 40.2686 1065 8/19/08 pH, conductivity check; old concrete dam or bridge blocking Bebout Rd Trib.

BRT28 -80.054096 40.270714 1070 6/11/11 Wetland area along RAB.

BRT29 -80.05401 40.271578 1073 6/11/11 Bebout Rd Trib culverted under private driveway off  of  Oak Ridge Dr.

BRT30 -80.053765 40.272199 1077 6/11/11 Bebout Rd Trib culverted under golf  course access road.

BRT31 -80.053074 40.273191 1093 6/11/11 Impoundment as water feature of  Scenic Valley Golf  Course on bench above Bebout Rd Trib RAB.

BRT32 -80.05234 40.27465 1100 6/11/11 East branch of  Bebout Rd Trib culverted under golf  course access road; East and west branches meet just downstream in wooded valley.

BRT33 -80.053511 40.275546 1100 6/11/11 Impoundment of  west branch of  Bebout Rd Trib; just downstream culverted under golf  course access road; stream continues west in valley between farm fields; sparsely buffered.

BRT34 -80.050014 40.275967 1123 6/11/11 Bebout Rd Trib east branch culverted under golf  course access road; no buffer along stream for ~ 400 ft along this section.

BRT35 -80.048932 40.27723 1131 6/11/11 East Branch Bebout Rd Trib culverted under fairway for ~ 100 ft.

BRT36 -80.048226 40.278263 1147 6/11/11 Impoundment that appears to be filling in; just downstream exits culvert and is culverted under golf  course access road.

BRT37 -80.048314 40.2796 1159 6/11/11 Impoundment constitutes uppermost headwaters of  Bebout Rd Trib east branch.

Landfill Trib

LT01 -79.983908 40.265529 857 4/4/13 Confluence of  Landfill Trib (UNT) and Peters Creek.

LT02 -79.984642 40.266381 891 4/4/13 ATV crossing of  Landfill Trib; bank erosion; Gasline crossing just upstream; downcutting just downstream.

LT03 -79.985 40.266833 955 4/4/13 Spagnum wetland at site of  AMD seep on plateau above RAB.

LT04 -79.986498 40.266305 914 4/4/13 Tributary to Landfill Trib flows in valley on LAB.

LT05 -79.986355 40.266455 904 4/4/13 Tributary on LAB is captured by ATV trail and follows trail.

LT06 -79.986811 40.266858 907 4/4/13 Structure carries gasline over Landfill Tributary

LT07 -79.987968 40.267572 917 4/4/13 Tributary enters on Landfill Trib LAB.

LT08 -79.987059 40.268343 1058 4/4/13 Coal waste highwall from old mining activity above Landfill Trib extends along much of  RAB in this section.

LT09 -79.982889 40.272694 1081 Impoundment below dangerous mining highwall; Wetland vegetation on edges of  impoundment; decent water quality; breeding habitat for amphibians.

LT10 -79.984171 40.272436 1112 4/4/13 Extremely heavy ATV use area commonly known as "The Finleyville Dumps" on South Hills Landfill property east of  and outside fenced area.

LT11 -79.988157 40.26955 941 4/4/13 Confluence of  east and west branches of  Landfill Trib; heavy orange and white precipitate downstream of  confluence.

LT12 -79.988601 40.270278 968 3/24/11 Impoundment of  east branch of  Landfill Trib; outflow via 2 corregated pipes under access road in valley 20 ft below pond.

LT13 -79.989531 40.27516 1119 3/24/11 Fenced main operations area of  the South Hills Landfill; East branch of  Landfill Trib is along eastern side of  fenced area. 

LT14 -79.99041 40.269342 999 3/24/11 Leachate impoundment for South Hills Landfill.

LT15 -79.98941 40.269055 999 3/24/11 Leachate impoundment for South Hills Landfill.

LT16 -79.990835 40.268288 1005 3/24/11 Appears to be compostable dump site for South Hills Landfill.

LT17 -79.989328 40.269805 987 3/24/11 West branch of  Landfill Trib culverted under landfill access road.

LT18 -79.992233 40.270757 1015 3/24/11 Ponding of  a tributary to Landfill west branch trib; appears heavily impacted by AMD.

LT19 -79.991692 40.27051 1012 3/24/11 Marshy, wetland area where tributary and west branch Landfill Trib meet.

LT20 -79.993046 40.270981 1034 3/24/11 Possible location of  old mine entry with discharge below.

LT21 -79.992745 40.272687 1044 3/24/11 Small wetland associated with west branch Landfill Trib.

LT22 -79.99604 40.276443 1062 3/24/11 Marshy, wetland area.

LT23 -79.996433 40.277246 1059 3/24/11 Pond, impoundment.

LT24 -79.999373 40.278922 1095 3/24/11 Pond and associated wetland in headwaters of  drainage; Pond overloaded with algae.

381



 

 

 
 

 

 

 
 

Appendix A 
 

Peters Creek Watershed Biological Assessment 2009 
 



	  
 

Peters Creek Watershed Biological Assessment  
 

April-May 2009  

	  
	  
	  

1



Macroinvertebrate Sampling  

Macroinvertebrate surveys were conducted following the benthic macroinvertebrate protocol for 
single habitat streams as described in EPA’s Rapid Bioassessment Protocols for Use in 
Wadeable Streams and Rivers. Each sample site consists of a 100 meter stream reach at 
locations previously selected by Mr. Tim Schumann of the Peters Creek Watershed Association. 
Samples were collected in triplicate with a 0.0625 m

2  
(25cm x 25 cm) quadrat serber sampler 

with a mesh size of 500 microns. Following sample collection all specimens and any 
accompanying detritus were transferred from the sampler into collection bottles and preserved 
with 70% alcohol. Preserved samples were delivered to the Watershed Conservation Program’s 
laboratory for processing and identification. Laboratory procedures followed EPA protocols.  

Samples were taken at eighteen sites within the Peters Creek watershed. Site names and 
descriptions are included in the individual analysis section. A watershed map indicating sample 
site locations is included with this document (Figure 1).  

Macroinvertebrate samples were carefully examined and organisms were separated from the 
debris in the laboratory. Site samples were sub-sampled in order to provide an identified sample 
size of 180-220 individuals for each site if enough specimens were available. To achieve this 
desired sample size, all specimens from each site were placed into an identification tray divided 
into quadrants.  Specimens within randomly chosen quadrants were identified and then 
transferred to collection bottles and again preserved with 70% alcohol. Organisms were 
identified to the family taxonomic level under a dissecting microscope. Quality control 
procedures included a qualified staff member sorting through a sub-section of the sample to 
check for missed organisms. All identified samples are accompanied by the corresponding 
residual sample.   

Fish Sampling  

Fish surveys were conducted following the electrofishing protocol for single habitat streams 
described in EPA’s Rapid Bioassessment Protocols for Use in Wadeable Streams and Rivers. A 
Smith-Root LR-24 Electrofisher electrofishing unit was implemented to temporarily immobilize 
the fish for the purpose of identification. Each fish sampling site consisted of a 100 meter 
stream reach at locations selected by Mr. Tim Schumann of the Peters Creek Watershed 
Association and Blazosky & Associates.  Fish collected at each site were identified at the end of 
the reach or when collection buckets were filled to capacity; whichever procedure was most 
appropriate for a given site. Specimens were identified by Mr. Gary Smith, Southwest Regional 
Habitat Biologist for the Pennsylvania Fish and Boat Commission (PFBC). Surveys were 
conducted at twelve sites within the Peters Creek watershed. Six sites were along the mainstem 
of Peters Creek and six sites were along major named tributaries(Figure 2).  

Macroinvertebrate and fish samples were collected over a six day period; April 23
rd
, 24

th
, 28

th
, 

29
th
, 30

th
 and May 8

th
, 2009. Future macroinvertebrate sampling should occur during a similar 

time of year in order to provide sampling data that can be compared to the current data.  
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Data Analysis  

The following metrics were used to analyze the macroinvertebrate data for this study:  
(1) total number of taxa, (2) number of individuals, (3) percent EPT, (4) percent 
Chironomidae, (5) Shannon-Wiener Diversity Index (H), (6) pollution tolerance index (PTI),  
(7) Hilsenhoff Biotic Index(HBI), (8) Evenness, (9) # of Intolerant Taxa and (10) Total N .  

 
Richness Measures 
 
The total number of taxa or taxa richness is the number of families represented in a given 
site sample. Total number of individuals is the number of specimens of a given taxa 
identified from each sample site. Diversity indices are mathematical measures of species 
diversity at a given site. The Shannon-Wiener Diversity Index provides information about 
species richness and also takes into account the relative abundances of different species at 
a site. Community diversity at a site increases as the index value increases. Total N refers to 
the total number of individuals available for final analysis at a site. 
 
Composition Measures 
 
Evenness is a measure of how evenly the individuals are distributed among the 
different species in a given site sample. It assumes that all species have an equal 
probability of being collected at a site. A site with all species equally represented within the 
sample will have an evenness of 1.0. The index decreases as the distribution of species 
within the sample becomes increasingly unequal. 
 
% EPT is the composite number of individuals of mayflies (Ephemeroptera), stoneflies 
(Plecoptera), and caddisflies (Trichoptera) present in a given sample divided by the total 
number of specimens in that sample.  
 
% Chironomidae is  the total number of individuals of the midge family found at a given site 
divided by the total number of specimens at the site. Midges are organisms in the Order 
Diptera. Dipterans are generally more tolerant of pollution than EPT organisms. An 
abundance of Dipterans at a site usually indicates poorer water quality. 
 
Tolerance/Intolerance Measures 
 
The Hilsenhoff Biotic Index (HBI) was developed to assess low dissolved oxygen levels 
caused by organic loading but also identifies impacts from impoundment, thermal pollution, 
and some types of chemical pollution.  Only arthropods that require dissolved oxygen for 
respiration are used in the calculation of the HBI. Macroinvertebrate species are assigned 
tolerance values (0-10) depending on their ability to tolerate low levels of dissolved oxygen. 
Organisms that are most sensitive to low levels of dissolved oxygen are assigned low values 
and organisms with greater tolerance are assigned higher values. A low HBI at a site 
signifies the presence of an abundance of intolerant organisms and indicates that the site is 
not impacted measurably by organic loading.  
 
 The Pollution Tolerance Index (PTI) is based on the concept of indicator organisms and 
tolerance levels. Indicator organisms are those organisms sensitive to water quality changes 
and their presence or absence indicates the condition of the water in which they live. 
Pollution-intolerant organisms include mayflies, stoneflies, caddisflies, riffle beetles, and water 
pennies. Pollution-tolerant organisms include tubifex worms, midges, pouch snails, and leeches. 
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Number of Intolerant Taxa is the total number of families of mayflies (Ephemeroptera), 
stoneflies (Plecoptera), and caddisflies (Trichoptera) present in a site sample excluding taxa 
of the caddisfly family of Hydropsychidae. Species of this family are generally tolerant of a 
significant level of pollution. 
 
Macroinvertebrate Results  

Overview  

Macroinvertebrate surveys were completed at 18 pre-determined sites in the Peters Creek 
watershed on April 28

th
, 29

th
, and the 30

th
 of 2009 by Western Pennsylvania Conservancy staff 

and AmeriCorps interns (Figure 1). A total of 3,298 individuals were identified from the 18 sites. 
Fourteen Orders and 28 Families of macroinvertebrates were represented in this combined 
sample. 

Site samples were sub-sampled, as previously described, to achieve a sample size of 180-220 
identified specimens per site.  Thirteen sites (72.2%) had sample sizes above the 183 specimen 
average and five (27.8%) sites sample sizes were below the average. Three sites, PC-5, PC-6, 
and BR-1, had sample sizes much lower than the average.  

The percentage of EPT was calculated for each of the 18 sites. Site SR-1 had the highest 
percentage at 71.3%. LR-3 and PC-4 had the lowest at 0.5%. Ten sites (55.6%) contained 
significantly below average percentages of EPT, four (22.2%) had near average amounts, and 
four sites (22.2%) were significantly above average.  SR-1 was the only site comprised of a 
variety of EPT taxa. EPT at all other sites was represented almost exclusively by the caddisfly 
family Hydropsychidae. 

The percentage of individuals of the Chironomidae family found in each site sample was also 
analyzed. Site PC-4 contained the highest percentage of Chironomids at 98.0% and CR-2 
possessed the smallest percentage at 8.8%. The average percentage of Chironomids for all sites 
(61.1%) . Ten sites (55.6%) possessed above average percentages and eight sites (44.4%) fell 
below the calculated average.  

The Shannon-Wiener Diversity Index showed site PF-1 possessing the lowest richness and 
relative abundance with a score of 0.119, site CR-1 scored highest with 1.774 which results in 
high relative abundance and richness (Table x). The average score for the sites was 0.954. 
44.4%(8) of all sites scored above average, 5.5%(1) scored average, and 50%(10) scored below 
average.  

The Hilsenhoff Index revealed site PC-4 with the highest score of 6.022 which resulted in a 
“Fairly Poor” ranking which means the site is significantly impaired by organic pollutants.  Site 
SR-1 scored the lowest with a score of 3.276 which resulted in an “Excellent” ranking which 
means the site is little impaired by organic pollutants. The average score was 5.385 which 
results in a ranking of “Fair” indicating overall fairly significant organic pollutant impairment. 
Twelve (66.7%) of all sites are above average indicating relatively high to high impairment and 
six sites (33.3%) showed below average scoring which results in little to moderate organic 
pollutant impairment.   

 The Pollution Tolerance Index (PTI) showed  site CR-1 ranking highest with a 36 and an 
“Excellent” rating. Site PF-1 ranked lowest with 6 and a “Poor” ranking (Figure x). The average 
score was a 17.89 which translates to an overall Good ranking.  Three sites (16.7%) received an 
Excellent ranking, 7 (38.9%) a Good ranking, 5 (27.7%) a Fair ranking and 3 (16.7%) a Poor 
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ranking. 

A Pielou’s Evenness score was derived for all 18 sites. The most even site was PC-5 with a 
score of .754. The least even site was PC-4 with an extremely low score of .088. The PC-4 
site sample is characterized by low diversity and is almost exclusively comprised of 
individuals of the family Chironomidae. The average evenness was .443 with 50% (9) of the 
sites less even than average and 50% (9) sites more even. It is interesting that the most 
even site and least even site are within a few hundred meters of each other on the 
mainstem of Peters Creek with the confluence of Piney Fork between them. 
 
 Individual site descriptions are included below and detail the above listed categories of 
analyses for each individual site. They also provide a site description and commentary on water 
chemistry as well as other information.  
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Site Level Descriptions, Metric Summaries & Analysis  

Mainstem Sites  
 
Site 1: PC-1  Peters Creek upstream of Clairton Sewage Plant 
 
PC-1 is located approximately 1300 meters upstream from Peters Creek’s confluence with 
the Monongahela River. It is the lowest sampling site within the watershed and is the only 
site within the combined sewer section of the creek. The site is not too far downstream of a 
combined sewer overflow.  PC-1 is also just downstream of a coal waste pile that is 120 ft 
tall, 50 acres in area and estimated to be comprised of approximately 100 million tons. 
Leachate from this pile most likely impacts water quality at PC-1. 
 
PC-1 had a pH of 7.90, dissolved oxygen of 9.74 mg/L, conductivity of 1330 µ-siemens/cm, 
elevated nitrates of 4.60 mg/L and phosphates of 0.19 mg/L on the day of sampling. 
 
The site sample is dominated by specimens of the family Chironomidae(midges). Other 
families represented at the site include: Hydropsychidae(netspinner caddisfly),  Tipulidae 
(craneflies), Empididae(dance flies), Elmidae(riffle beetles), Gammaridae(freshwater scuds) 
and specimens of the Subclass Oligochaeta(worms). 
 
 Physical characteristics include an equal distribution of pool and riffle habitat with some 
obvious anthropogenic influences in and around the site.  
	  

Table 1: Summary of Biotic Metrics for Site PC-1  

Peters Creek upstream of Clairton Sewage Plant 

GPS: 40.30100 N -79.88812 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 7 6 

Total Individuals 226  

Shannon Diversity 0.565 13 

 

Composition Measures 

Evenness 0.290 14 

% EPT 12.8 8 

% Chironomidae 84.1 13 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 16 7 

Hilsenhoff 5.717 12 

	  
Table 1 above is a summary of the biotic metrics including watershed rank for PC-1. These 
metrics reveal a macroinvertebrate community of less than average diversity that is 
dominated by a pollution tolerant family and is impacted fairly significantly by pollutants.	  
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Site 2: PC-2 Peters Creek at Ravensburg Tunnel (PFBC Site 0104) 
 
Site PC-2 coincides with Pennsylvania Fish & Boat Commission Site 0104. The bottom of 
this reach is just upstream of a deep pool and the western portal of the Wheeling & Lake 
Erie Railroad’s Ravensburg Tunnel. The railroad follows the reach on the left ascending 
bank. The right ascending bank is a relatively undisturbed forested floodplain. 
 
PC-2 had a pH of 8.40, dissolved oxygen of 12.05 mg/L, conductivity of 1330 µ-
siemens/cm, highly-elevated nitrates of 14.30 mg/L and phosphates of 0.99 mg/L on the 
day of sampling. 
 
The site sample was dominated by specimens of the family Chironomidae(midges). Other 
families represented at the site include: Hydropsychidae(netspinner caddisfly),  Empididae 
(dance flies), Simulidae(black flies), Gammaridae(freshwater scuds) and specimens of the 
Subclass Oligochaeta(worms). 
 
PC-2 begins with a single riffle at the bottom of the reach that changes into a large expanse 
of flat water that is approximately 0.6 m in-depth upstream until the end of the 100 m 
survey. 
 
 

Table 2: Summary of Biotic Metrics for Site PC-2  

Peters Creek at Ravensburg Tunnel (PFBC Site 0104) 

GPS: 40.29786 N -79.89993 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 6 7 

Total Individuals 182  

Shannon Diversity 0.562 14 

 

Composition Measures 

Evenness 0.314 13 

% EPT 4.9 12 

% Chironomidae 87.4 14 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 11 10 

Hilsenhoff 5.879 14 

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

7



	  
	  
	  
	  
Site 3: PC-3 Peters Creek downstream of Beam Run (PFBC Site 0103) 
  
Site PC-3 is located along Peters Creek Road just downstream of the confluence of Beam 
Run and coincides with Pennsylvania Fish and Boat Commission Fish Survey Site 0103. 
There is a good deal of ATV crossing activity just above the Beam Run confluence and along 
the left ascending floodplain.  
 
PC-3 had a pH of 8.90, dissolved oxygen of 15.20 mg/L, conductivity of 1180 µ-
siemens/cm, highly-elevated nitrates of 9.30 mg/L and elevated phosphates of 1.45 mg/L 
on the day of sampling. 
 
The site sample is dominated by specimens of the family Chironomidae (midges). Other 
families represented at the site include: Hydropsychidae (netspinner caddisfly),  Tipulidae 
(craneflies), Empididae (dance flies), Simulidae(blackflies), Elmidae(riffle beetles), 
Calopterygidae(broad-winged damselflies), Gammaridae(freshwater scuds) and specimens 
of the Subclass Oligochaeta(worms). 
 
PC-3 has a nice riffle, some root wad structures, over hanging trees and a depositional bar in 
its 100 m reach. The channel is on average 14 m wide with some slight erosion on the left 
descending bank.  
	  

Table 3: Summary of Biotic Metrics for Site PC-3  

Peters Creek downstream of Beam Run (PFBC Site 0103) 

GPS: 40.28562 N -79.93406 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 9 4 

Total Individuals 194  

Shannon Diversity 0.547 15 

 

Composition Measures 

Evenness 0.249 15 

% EPT 1.6 15 

% Chironomidae 88.7 15 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 21 3 

Hilsenhoff 5.856 13 
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Site 4: PC-4 Peters Creek downstream of SR3015 Bridge (PFBC Site 0102) 
 
Site PC-4 is located a few hundred meters downstream of the confluence of Piney Fork with 
Peters Creek. It is adjacent to a constructed wetland created by the Pennsylvania Turnpike 
Commission as mitigation for development of the Mon-Fayette Expressway. PC-4 coincides with 
Pennsylvania Fish & Boat Commission Fish Survey Site 0102. 
 
PC-4 had a pH of 8.80, dissolved oxygen of 8.87 mg/L, conductivity of 1170 µ-siemens/cm, 
-elevated nitrates of 1.60 mg/L and elevated phosphates of 1.68 mg/L on the day of 
sampling. 
 
The site sample is dominated by specimens of the family Chironomidae (midges) and 
characterized by low diversity. Other families represented at the site include: 
Glossosomatidae(saddle case-maker caddisfly),  Tipulidae (craneflies),  Elmidae(riffle 
beetles) . 
 
 
PC-4 has a nice riffle that runs into a slightly undercut bank that offers nice habitat. In the main 
channel there is a depositional island that indicates upstream erosion that could be restored 
through a number of in-stream restoration techniques. 
	  

Table 4: Summary of Biotic Metrics for Site PC-4  

Peters Creek downstream of SR3015 Bridge (PFBC Site 0102) 

GPS: 40.27501 N -79.96302 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 4 8 

Total Individuals 195  

Shannon Diversity 0.121 17 

 

Composition Measures 

Evenness 0.088 18 

% EPT 0.5 17 

% Chironomidae 98.0 18 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 1  

Pollution Tolerance Index 13 9 

Hilsenhoff 5.933 16 
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Site 5: PC-5 Peters Creek upstream of confluence with Piney Fork 
 
Site PC-5 is located a few hundred meters upstream of the confluence of Piney Fork with Peters 
Creek and thus avoids the influence of any sewage plant outfalls. 
  
PC-5 had a pH of 8.05, dissolved oxygen of 10.41 mg/L and a conductivity of 980 µ-
siemens/cm and phosphates of 0.12 mg/L.  No nitrates were detected at this site on the 
day of sampling. 
 
Families represented at the site include: Chironomidae (midges), Hydropsychidae 
(netspinner caddisfly),  Tipulidae (craneflies),  Elmidae(riffle beetles), 
Corydalidae(dobsonflies), Gammaridae(freshwater scuds) and Asellidae(sowbug). 
 
The site is being impacted by extensive ATV use of the floodplain in this vicinity as well as 
numerous stream crossings. This is causing sedimentation and bank erosion; severe in some 
cases. It must also be noted that this site has habitat potential with riffles present as well as 
large woody debris found in the stream. 
	  

Table 5: Summary of Biotic Metrics for Site PC-5  

Peters Creek upstream of confluence with Piney Fork 

GPS: 40.27089 N -79.97020 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 7 6 

Total Individuals 51  

Shannon Diversity 1.466 4 

 

Composition Measures 

Evenness 0.754 1 

% EPT 13.7 6 

% Chironomidae 49.0 7 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 23 2 

Hilsenhoff 4.961 5 

	  
	  
The	  total	  number	  of	  individuals	  within	  the	  identified	  sub-‐sample	  at	  this	  site	  was	  51	  individuals.	  
This	  is	  well	  below	  the	  watershed	  average	  of	  183	  and	  is	  noteworthy	  as	  adequate	  habitat	  
certainly	  exists	  at	  this	  site.	  More	  research	  will	  be	  required	  to	  understand	  the	  lack	  of	  
macroinvertebrates	  found	  here.	  The	  validity	  of	  certain	  parameters,	  especially	  PTI	  are	  
questionable	  when	  adequate	  numbers	  of	  individuals	  do	  not	  exist	  in	  the	  sample.	  
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Site 6: PC-6  Peters Creek at SR1006 Bridge Gastonvil le (PFBC Site 0101) 
 
Site PC-6 is located just downstream of the SR1006 bridge on the Finleyville-Elrama Rd just out 
of Gastonville. The site coincides with Pennsylvania Fish & Boat Commission Fish Survey Site 
0101. 
 
PC-6 had a pH of 8.26, dissolved oxygen of 11.68 mg/L and a conductivity of 970 µ-
siemens/cm and phosphates of 0.26 mg/L.  No nitrates were detected at this site on the 
day of sampling. 
 
More than half of the site sample was comprised of specimens of the family Elmidae(riffle 
beetles). Other families represented at the site include: Hydropsychidae (netspinner 
caddisfly), Tipulidae (craneflies), Empididae (dance flies), Chironomidae(midges), 
Corydalidae(Dobson flies), Gammaridae(freshwater scuds) and Cambaridae(crayfish). 
 
Physical appearance of this site includes numerous anthropogenic impacts ranging from 
streambank armoring with rip-rap, a buried gas line that is exposed and crossing the stream, a 
major road crossing with associated impacts, and a house built in the floodplain. Conductivity, 
nitrates and phosphate values were all low at this site compared to other sites in the watershed. 
	  

Table 6: Summary of Biotic Metrics for Site PC-6  

Peters Creek at SR1006 Bridge Gastonville (PFBC Site 0101) 

GPS: 40.25530 N -79.98584 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 8 5 

Total Individuals 73  

Shannon Diversity 1.242 7 

 

Composition Measures 

Evenness 0.597 6 

% EPT 8.2 9 

% Chironomidae 20.6 2 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 20 4 

Hilsenhoff 5.014 6 

	  
The	  total	  number	  of	  individuals	  within	  the	  identified	  sub-‐sample	  at	  this	  site	  was	  73	  
individuals	  which	  is	  well	  below	  the	  average	  of	  183.	  Lack	  of	  adequate	  habitat	  may	  be	  a	  
factor	  at	  this	  site.	  
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Site 7: PC-7 Peters Creek at Wright's Cemetery 
 
 
PC-7 is the highest mainstem site in this Peters Creek watershed study. It is located off of Mingo 
Church Rd at the site of Wright’s Cemetery. Just east and downstream of the site is the remains 
of Wright’s Woods; a Washington County Natural Heritage Inventory Biodiversity Area. This old 
growth woodland was one of the few remaining old growth sites in Washington County and 
contained a number of trees over 200 years of age. 
 
PC-7 had a pH of 8.03, dissolved oxygen of 11.23 mg/L and a conductivity of 730 µ-
siemens/cm and phosphates of 0.27 mg/L.  No nitrates were detected at this site on the 
day of sampling. 
 
This site was one of the most diverse and even in the watershed including representatives of 
11 families: Hydropsychidae (netspinner caddisfly), Polycentropodidae(trumpetnet 
caddisflies), Chironomidae(midges), Tipulidae (craneflies), Empididae (dance flies), 
Simulidae(blackflies), Elmidae(riffle beetles),  Gammaridae(freshwater scuds),  
Cambaridae(crayfish), Asellidae(sowbugs) and specimens of the Subclass Oligochaeta 
(worms). 
 
The stream is narrower here with less impact from anthropogenic sources, especially sewage 
treatment plants and abandoned mine drainage discharges, which are common for many 
downstream sites. This site contains a variety of habitat including pools, riffles, boulders, and an 
ample floodplain. Unfortunately, all of the old growth timber that was in the floodplain south of 
the stream was logged off within the last six months (T. Schumann, pers. comm.).   
	  

Table 7: Summary of Biotic Metrics for Site PC-7  

Peters Creek at Wright's Cemetery 

GPS: 40.24368 N -80.03315 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 11 2 

Total Individuals 211  

Shannon Diversity 1.666 2 

 

Composition Measures 

Evenness 0.695 2 

% EPT 13.3 7 

% Chironomidae 28.4 5 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 21 3 

Hilsenhoff 5.403 7 
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Tributary Sites  
 
Site 8: LR-3 Lewis Run near mouth upstream of Old Clairton Rd Bridge 
 
Site LR-3 is located just upstream of the Old Clairton Rd Bridge intersection with State Route 
51. 

LR-3 had a pH of 8.30, dissolved oxygen of 10.33 mg/L, a conductivity of 1760 µ-
siemens/cm and phosphates of 0.27 mg/L. No nitrates were detected at this site on the day 
of sampling. 
 
This site sample was dominated by specimens of the family Chironomidae(midges). Other 
families represented include : Hydropsychidae(netspinner caddisfly), Empididae(dance flies), 
Sisyridae(spongeflies),  Gammaridae(freshwater scuds), specimens of the Subclass 
Oligochaeta (worms) and Hirudinidae(leeches). 
 
LR-3 is one of the most altered sites surveyed in the Peters Creek watershed. It is bound by 
a major roadway (Route 51) on the right ascending bank and has numerous significant in-
stream alterations including rip rap and poured concrete structures. The stream is culverted 
under Route 51 just downstream of the site. The substrate consists of partially embedded 
cobble that results in little habitat cover with the exception of some overhanging riparian 
vegetation.  Conductivity readings were highest in the watershed 1760 µ-siemens/cm but 
little organic pollution was apparent. Restoration would be almost impossible at this site due 
to the proximity of the highway on the right ascending bank and an almost vertical bank on 
the left. 

Table 8: Summary of Biotic Metrics for Site LR-3  

Lewis Run near mouth upstream of Old Clairton Rd Bridge 

GPS: 40.29481 N -79.91859 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 7 6 

Total Individuals 215  

Shannon Diversity 0.415 16 

 

Composition Measures 

Evenness 0.213 16 

% EPT 0.5 17 

% Chironomidae 91.2 16 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 11 10 

Hilsenhoff 6.009 17 
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Site 9: BR-1 Beam Run near mouth upstream of Peters Creek Road 
 
The site BR-1 is located on Beam Run a few hundred meters above the streams crossing of 
Peters Creek Road. Beam Run is a small tributary (4 m wide) that drains into Peters Creek just 
upstream of Peters Creek site PC-3.  
 
BR-1 had a pH of 7.60, dissolved oxygen of 8.61 mg/L, conductivity of 1100 µ-siemens/cm,  
and phosphates of 0.15 mg/L. No nitrates were detected on the day of sampling. 
 
The site sample is comprised of specimens from 10 families: Hydropsychidae(netspinner 
caddisfly), Chironomidae(midges), Tipulidae(craneflies), Empididae(dance flies), 
Elmidae(riffle beetles), Psephenidae(water penny beetles), Gammaridae(freshwater scuds), 
Cambaridae(crayfish), Asellidae(sowbugs) and specimens of the Subclass 
Oligochaeta(worms). 
 
Physical conditions at this site include good riparian vegetation and minimal fish holding cover. 
Water quality parameters at this site were poor with low dissolved oxygen, high turbidity, and 
little organic impact with low nitrate and phosphate numbers (Table x). This site could benefit 
from a variety of proven restoration techniques that would increase fish and macroinvertebrate 
habitat. 
 

Table 9: Summary of Biotic Metrics for Site BR-1  

Beam Run near mouth upstream of Peters Creek Road 

GPS: 40.28559 N -79.93666 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 10 3 

Total Individuals 138  

Shannon Diversity 1.536 3 

 

Composition Measures 

Evenness 0.667 3 

% EPT 21.0 4 

% Chironomidae 35.0 6 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 23 2 

Hilsenhoff 4.844 4 
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Site 10: SR-1 Snee Run near mouth upstream of wetland 
 
Site SR-1 is located on an UNT to Peters Creek, locally called Snee Run, above a wetland and 
approximately x meters upstream of the streams crossing of Peters Creek Rd. Snee Run drains a 
small valley that is almost entirely forested and undeveloped. 
 
SR-1 had a pH of 8.20, dissolved oxygen of 8.81 mg/L, conductivity of 1300 µ-siemens/cm,  
elevated nitrates of 3.10 mg/L and phosphates of 0.28 mg/L on the day of sampling. 
 
This is the only site sampled in the watershed that is dominated by a good diversity of EPT. 
Five intolerant taxa were present in the sample which included specimens of: 
Perlodidae(perlodid stoneflies), Chloroperlidae(green stoneflies), Nemouridae(spring 
stoneflies), Hydropsychidae(netspinner caddisfly), Polycentropodidae(trumpetnet 
caddisflies), Brachycentridae(humpless casemaker caddisflies), Ryacophilidae(free-living 
caddisflies), Chironomidae(midges), Tipulidae(craneflies), Empididae(dance flies) and 
Asellidae(sowbugs). 
 
  
Snee Run is 1.7 meters in width at site SR-1. The site possesses positive habitat qualities with 
the presence of large woody debris, partially submerged stumps and riffles located on either 
side of an in-stream herbaceous vegetated island. A natural gas pipeline parallels the stream on 
the right ascending bank. Water chemistry revealed a lower than average dissolved oxygen level, 
an elevated turbidity level and a high conductivity reading. It must be noted that conductivity 
levels throughout the watershed are elevated except in the headwaters. SR-1’s conductivity is a 
relatively average reading for this watershed. 
 

Table 10: Summary of Biotic Metrics for Site SR-1  

Snee Run near mouth upstream of wetland 

GPS: 40.28603 N -79.95236 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 11 2 

Total Individuals 185  

Shannon Diversity 1.441 5 

 

Composition Measures 

Evenness 0.601 5 

% EPT 71.3 1 

% Chironomidae 21.6 3 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 5  

Pollution Tolerance Index 16 7 

Hilsenhoff 3.276 1 
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Site 11: LR-2 Lick Run above sewage plant downstream of McElheny Rd 
 
Site LR-2 is located along Cochran Mill Rd just downstream of the McElheny Rd bridge crossing 
and upstream of the Pleasant Hills Authority sewage outfall. This site is just downstream of an 
UNT to Lick Run, historically known as Mineral Run, that is significantly impacted by AMD. 
 
LR-2 had a pH of 8.29, dissolved oxygen of 10.80 mg/L, a conductivity of 1350 µ-
siemens/cm and phosphates of 0.26 mg/L. No nitrates were detected at this site on the day 
of sampling. 
 
This site sample was dominated by specimens of the family Chironomidae(midges). Other 
families represented include: Hydropsychidae(netspinner caddisfly), 
Polycentripodidae(trumpetnet caddisflies), Limnephelidae(northern caddisflies), 
Tipulidae(craneflies), Elmidae(riffle beetles), and specimens of the Subclass Oligochaeta 
(worms). 
 
Lick Run is approximately 8.80 meters wide at the LR-2 site. This site has an erosion issue 
resulting from a highly eroding right ascending bank which is approximately 3 meters high. 
Otherwise, herbaceous floodplains are present at this site. Water chemistry analysis showed the 
presence of aluminum, an absence of nitrates, a low level of phosphates and high conductivity. 
 

Table 11: Summary of Biotic Metrics for Site LR-2  

Lick Run above sewage plant downstream of McElheny Rd 

GPS: 40.30833 N -79.97672 W 

 
Category Metric Value Rank 

 

Richness Measures 

 

 

Taxa Richness 6 6 

Total Individuals 214  

Shannon Diversity 0.925 9 

 

Composition Measures 

Evenness 0.475 9 

% EPT 14.0 5 

% Chironomidae 74.3 9 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 13 9 

Hilsenhoff 5.696 9 
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Site 12: LR-1 Lick Run upstream of Wheeling & Lake Erie RR tunnel 
 
The LR-1 site is just upstream of the tunnel that carries the Wheeling & Lake Erie RR over 
Lick Run. This site is approximately 700 meters from the mouth of this 11 km mostly 
urbanized stream.  
 
LR-1 had a pH of 7.98, dissolved oxygen of 10.36 mg/L, a conductivity of 1350 µ-
siemens/cm, phosphates of 0.34 mg/L and highly-elevated nitrates of 7.60 mg/L on the day 
of sampling. 
 
This site sample was dominated by specimens of the family Chironomidae(midges). Other 
families represented include: Hydropsychidae(netspinner caddisfly),  Empididae(dancing 
flies), Simulidae(black flies), Elmidae(riffle beetles), Gammaridae(freshwater scuds) and 
specimens of the Subclass Oligochaeta (worms). 
 
Lick Run is a major tributary that enters Peters Creek approximately 400 m downstream of 
PC-4. This site has numerous important microhabitats including boulders, large woody 
debris and a nice riffle/glide that contains important cover. A large wetland is adjacent to 
and downstream of this site on the streams left descending bank.  
 

Table 12: Summary of Biotic Metrics for Site LR-1  

Lick Run upstream of Wheeling & Lake Erie RR tunnel 

GPS: 40.27975 N -79.96436 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 7 6 

Total Individuals 204  

Shannon Diversity 0.732 12 

 

Composition Measures 

Evenness 0.376 11 

% EPT 5.4 11 

% Chironomidae 82.4 12 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 15 8 

Hilsenhoff 5.912 15 
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Site	  13:	  CR-‐1	  	  	  Catfish	  Run	  along	  Corrigan	  Drive	  in	  South	  Park	  County	  Park	  
	  
Site CR-1 is located in South Park County Park along Corrigan Drive across from where Sesqui 
Drive junctions with Corrigan.  
 
CR-1 had a pH of 8.80, dissolved oxygen of 13.64 mg/L, a conductivity of 1470 µ-
siemens/cm, elevated phosphates of 0.84 mg/L and highly-elevated nitrates  of 5.50 mg/L 
on the day of sampling. 
 
This site was the richest in the watershed in terms of taxa with fifteen families represented. 
The sample included no intolerant taxa. A relatively pollution tolerant caddisfly family, 
Hydropsychidae(netspinner caddisfly), comprised almost half of the sample. Other families 
represented include: Siphlonuridae(primitive minnow mayflies), 
Polycentripodidae(trumpetnet caddisflies), Chironomidae(midges), Tipulidae(craneflies), 
Empididae(dance flies), Simulidae(black flies), Psephenidae(water penny beetle), 
Elmidae(riffle beetles), Calopterygidae(broad-winged damselflies), Aeshnidae(darner 
dragonflies), Gammaridae(freshwater scuds), Physidae(pouch snails), Asellidae(sowbugs) 
and specimens of the Subclass Oligochaeta (worms). 
 
Catfish Run is a medium sized tributary to Piney Fork that enters approximately 1200 m 
downstream of Sleepy Hollow Run’s confluence with Piney Fork and just above the Bethel 
Park/South Park Sewage Plant outfall. Piney Fork is a major Peters Creek tributary; entering 
Peters Creek just downstream of PC-5. There is an island in the middle of the channel with a 1.2 
m wide back channel, large woody debris, and a collapsed under-cut bank along this section of 
Catfish Run. This site (as well as many others in the park) could benefit from restoration projects 
to stabilize collapsed, eroding banks along the stream. New riparian planting would also help to 
stabilize the highly erodible soils. 
	  

Table 13: Summary of Biotic Metrics for Site CR-1  

Catfish Run along Corrigan Drive in South Park County Park 

GPS: 40.30905 N -80.00087 W 

 Category Metric Value Rank 

 

Richness Measures 

 

Taxa Richness 15 1  

Total Individuals 198  

Shannon Diversity 1.774 1  

 

Composition Measures 

Evenness 0.655 4  

% EPT 43.9 2  

% Chironomidae 23.2 4  

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 36 1 

Hilsenhoff 4.808 

3 (1 

3  
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Site 14: CR-2 Catfish Run upstream of Wallace Rd Bridge 
 
Site CR-2 is located just upstream of the Wallace Rd bridge and about 1.2 km below an acid 
mine discharge along Brownsville Rd. 
 
CR-2 had a pH of 8.38, dissolved oxygen of 11.55 mg/L, a conductivity of 1490 µ-
siemens/cm, phosphates of 0.32 mg/L and highly-elevated nitrates  of 8.90 mg/L on the 
day of sampling. 
 
The majority of this sample was comprised of specimens of the families Elmidae(riffle 
beetles) and Hydropsychidae(netspinner caddisfly). Other families represented include:  
Chironomidae(midges), Tipulidae(craneflies), Empididae(dance flies), Stratiomyidae(soldier 
flies), Psephenidae(water penny beetles), Gammaridae(freshwater scuds) and specimens of 
the Subclass Oligochaeta (worms). 
 
Catfish Run is 5.8 meters wide at site CR-2 and has active erosion at the site. Primary erosion 
results from a highly eroded left ascending bank that is approximately 11.7 meters in length. 
However, there are areas where good habitat and cover are present. These are provided by a 
collapsed undercut bank and large woody debris within the channel. This site contains an island 
with a backchannel. Samples were collected in the main channel between this island and the 
right ascending bank. Water chemistry revealed high nitrates and high conductivity. 
	  

Table 14: Summary of Biotic Metrics for Site CR-2  

Catfish Run upstream of Wallace Rd Bridge 

GPS: 40.29575 N -79.99304 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 9 4 

Total Individuals 216  

Shannon Diversity 1.303 6 

 

Composition Measures 

Evenness 0.593 7 

% EPT 31.5 3 

% Chironomidae 8.8 1 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 20 4 

Hilsenhoff 4.690 2 
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Site 15: SH-1 Sleepy Hollow Run upstream of Brownsvil le Rd Bridge 
 
Site SH-1 is near the mouth of Sleepy Hollow Run just upstream of the Brownsville Rd Bridge 
and within an undeveloped section of Allegheny County’s South Park County Park. 
 
SH-1 had a pH of 8.50, a dissolved oxygen of 10.36 mg/L, a conductivity of 1110 µ-
siemens/cm, phosphates of 0.38 mg/L and elevated nitrates  of 1.85 mg/L on the day of 
sampling. 
 
The majority of this sample was comprised of specimens of the families Elmidae(riffle 
beetles) and Chironomidae(midges). Other families represented include:  
Siphlonuridae(primitive minnow mayflies), Hydropsychidae(netspinner caddisflies), 
Polycentripodidae(trumpetnet caddisflies), Tipulidae(craneflies), Empididae(dance flies), 
Cambaridae(crayfish), Asellidae(sowbugs) and specimens of the Subclass Oligochaeta 
(worms). 
 
Sleepy Hollow Run is a narrow (2.5 m) tributary to Piney Fork. Piney Fork drains into Peters 
Creek just downstream of PC-5. Very little fish habitat exists at this site and little to no habitat 
diversity (pools, riffles, root wads, etc). A number of horse farms are located along Sleepy Hollow 
Run upstream of the county park (T. Schumann, personal comm.). 
	  

Table 15: Summary of Biotic Metrics for Site SH-1  

Sleepy Hollow Run upstream of Brownsville Rd Bridge 

GPS: 40.28759 N -80.00188 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 9 4 

Total Individuals 211  

Shannon Diversity 1.176 8 

 

Composition Measures 

Evenness 0.535 8 

% EPT 8.6 9 

% Chironomidae 53.1 8 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 20 4 

Hilsenhoff 5.462 8 
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Site	  16:	  PF-‐1	  Piney	  Fork	  near	  mouth	  upstream	  of	  Corvette	  Tunnel	  
	  
	  Site PF-1 is located along Piney Fork Road upstream of the CSX railroad tunnel locally known as 
Corvette Tunnel.  This tunnel carries both Piney Fork Road and Piney Fork. Greenman’s Tunnel is 
just downstream and across the road from PF-1 and is utilized by South Park Twp for salt 
storage.  
 
PF-1 had a pH of 8.20, dissolved oxygen of 11.40 mg/L, a conductivity of 1300 µ-
siemens/cm, elevated phosphates of 1.35 mg/L and highly-elevated nitrates  of 7.40 mg/L 
on the day of sampling. 
 
This site is the least diverse of all sites sampled in the watershed and is comprised almost 
exclusively of specimens of the family Chironomidae(midges). One specimen of 
Hydopsychidae(netspinner caddisflies)  and 3 specimens of Subclass Oligochaeta (worms) 
complete the sample. 
 
Piney Fork is a major tributary to Peters Creek that drains a significant portion (~ 26 %) of the 
middle of the watershed. This site contains riffle habitat that is bound by a depositional bar and 
stabilized by a Sycamore tree. An area of approximately 998 m

2 
was surveyed at this site; which 

is about average for this study.  Heavy algal growth was present along with elevated nitrate and 
phosphate readings. The left ascending bank as well as the adjacent floodplain is heavily eroded 
by heavy ATV usage and numerous stream crossings. 
	  

Table 16: Summary of Biotic Metrics for Site PF-1  

Piney Fork near mouth upstream of Corvette Tunnel 

GPS: 40.27390 N -79.97081 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 3 9 

Total Individuals 181  

Shannon Diversity 0.119 18 

 

Composition Measures 

Evenness 0.108 17 

% EPT 0.6 16 

% Chironomidae 97.8 17 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 6 11 

Hilsenhoff 6.022 18 

	  
	  
A	  fish	  kill	  occurred	  on	  Piney	  Fork	  on	  October	  7,	  2007.	  	  The	  fish	  kill	  affected	  at	  least	  two	  stream	  
miles	  of	  Piney	  Fork;	  from	  just	  above	  the	  sewage	  plant	  to	  its	  confluence	  with	  Peters	  Creek.	  On	  
October	  9,	  2007	  DEP	  Water	  Pollution	  Biologist	  Marc	  Maestra	  performed	  chemical	  and	  
biological	  sampling	  at	  the	  PC-‐1	  site.	  The	  results	  of	  his	  sampling	  are	  as	  follows:	  Eight different 
genuses were collected at this site with more than 85% being either Tubificidae or Chironomidae 
(highly tolerant midges).  The water chemistry was:  temperature 21.28°C, conductivity 940 
µs/cm, dissolved oxygen 4.24 mg/l, and pH 7.35. 
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Site 17: PF-2 Piney Fork downstream of confluence with Sleepy Hollow Run 
 
Site PF-2 is located a few hundred meters upstream of the Brownsville Rd Ext bridge crossing of 
Piney Fork and just downstream of the streams confluence with Sleepy Hollow Run.  The 
Montour Trail parallels the site along the top of the left ascending bank which is quite steep.  A 
large landscape supply occupies the right ascending floodplain just upstream of the site. This 
site is above the influence of the sewage plant outfall. 
 
PF-2 had a pH of 8.52, dissolved oxygen of 11.14 mg/L, conductivity of 1320 µ-
siemens/cm, nitrates of 0.30 mg/L and phosphates of 0.54 mg/L on the day of sampling. 
 
The site sample is dominated by specimens of the family Chironomidae(midges). Other 
families represented at the site include: Hydropsychidae(netspinner caddisfly),  Tipulidae 
(craneflies), Muscidae(house flies & kin), Simulidae(black flies), Elmidae(riffle beetles) and 
Asellidae(sowbugs). 
 
Piney Fork is 6.8 meters wide at site PF-2, possesses low slope, little current, and minute 
gradient. The site contains poor substrate conditions in the riffle segment where samples were 
collected. A discharge pipe is culverted under the trail and is emptying into Piney Fork. The site 
has a prolific population of Japanese Knotweed on both banks. Located within and behind the 
knotweed on the right ascending bank is an illegal dumpsite. Water chemistry is typical for the 
Peters Creek watershed. 
	  

Table 17: Summary of Biotic Metrics for Site PF-2  

Piney Fork downstream of confluence with Sleepy Hollow Run 

GPS: 40.28656 N -80.00073 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

Taxa Richness 7 6 

Total Individuals 194  

Shannon Diversity 0.765 11 

 

Composition Measures 

Evenness 0.393 10 

% EPT 4.1 13 

% Chironomidae 77.3 10 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 18 6 

Hilsenhoff 5.716 11 
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Site 18: TF-1 Trax Farm Tributary near mouth upstream of Washington Rd 
 
Site TF-1 is located a few hundred meters upstream of the Washington Rd bridge crossing of this 
UNT to Peters Creek that is locally called the Trax Farm Tributary. The site is due east of the St 
Francis of Assisi Ballfields on Rt 88. 
 
TF-1 had a pH of 8.29, dissolved oxygen of 10.80 mg/L, conductivity of 1350 µ-siemens/cm 
and phosphates of 0.26 mg/L on the day of sampling. No nitrates were detected. 
 
The site sample is dominated by specimens of the family Chironomidae(midges). Other 
families represented at the site include: Hydropsychidae(netspinner caddisfly),  Tipulidae 
(craneflies), Empididae(dance flies), Elmidae(riffle beetles), Gammaridae(freshwater scuds), 
Cambaridae(crayfish), Asellidae(sowbugs) and specimens of the Subclass 
Oligochaeta(worms). 
 
This UNT to Peters Creek has its origins near Trax Farm and drains into Peters Creek just east of 
Finleyville. The stream is 3.4 meters in width at site TF-1 and possesses bedrock steps, riffles 
and pools. This sample site is optimal for this specific watershed. It possesses large woody 
debris in the channel and is vegetated with trees on both banks. Water chemistry values are 
better than at most sites within the Peters Creek watershed. However, dissolved oxygen 
measurements were low compared to other sites. The site is located just downstream of a small 
farming operation that permits its livestock access to the creek (T. Schumann, pers. comm.). 
	  

Table 18: Summary of Biotic Metrics for Site TF-1  

Trax Farm Tributary near mouth upstream of Washington Rd 

GPS: 40.25673 N -79.99892 W 

 Category Metric Value Rank 

 

Richness Measures 

 

 

 

Taxa Richness 9 4 

Total Individuals 205  

Shannon Diversity 0.814 10 

 

Composition Measures 

Evenness 0.371 12 

% EPT 2.0 14 

% Chironomidae 78.5 11 

Tolerance/Intolerance 

 Measures 

# Intolerant Taxa 0  

Pollution Tolerance Index 19 5 

Hilsenhoff 5.709 10 
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Conclusions  
 
Macroinvertebrate diversity and quality within the Peters Creek watershed are heavily 
influenced by anthropogenic impacts present in this suburban watershed. Numerous sites 
possess high algal loads that are often an indication of a high organic load. This is also 
indicated by the following analyses: Hilsenhoff , PTI scores, and Total N. Specimens of the 
family Chironomidae of the order Diptera dominated the macroinvertebrate community at 
more than half of the sites, most likely due to their pollution tolerance. The lack of diversity 
and the small percentage of EPT species may have an impact on the availability and 
presence of fish species that require macroinvertebrates as a primary food resource or rely 
on other species of fish that require macroinvertebrates as their primary food source. This 
could have financial repercussions for an area that relies on recreational fishing. 
Investigation and identification of the source of contributing organic pollutants, such as 
sewage treatment facilities, private septic systems, or agriculture would prove useful.   
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Fish Sampling Results  

Fish Results  
 
Overview 
  
Fish surveys were conducted at 12 pre-determined sites in the Peters Creek watershed on 
April 23rd, 24th, and May 8th, 2009 with help from Blazosky Associates, members of the 
Peters Creek Watershed Association, WPC staff, and Gary Smith from Pennsylvania Fish and 
Boat Commission. All surveys utilized back pack electroshockers to temporarily immobilize 
fish for identification and enumeration in the field. Site locations, water quality information, 
reach size, number of individuals and species can be found in Appendix 1. A total of 1,663 
individuals were collected from 12 sites representing 21 species of fish. Diversity levels 
fluctuated dramatically between sites with the lowest diversity of three species being found 
at sites CR-1(Catfish Run), BR-1(Beam Run), and SH-1(Sleepy Hollow Run). Highest diversity 
was found at PC-3 with a total of 13 species being recovered. Blacknose Dace, Bluntnose 
Minnows, Creek Chubs and White Suckers dominated the fish collected comprising 86.5% of 
the total fish collected. In addition, four species of darters were collected along with a single 
logperch specimen. Individual site descriptions below detail total number of species found, 
percent of total taxa collected and a physical site description. Univariate statistics were 
calculated for all fish sites and included Margalef’s Index, Shannon-Wiener Index, and 
evenness.   
 
Site Level Results  
 
Mainstem Sites  
 
PC-1 GPS: N 40.30100 W -79.88812  
 
This site is located approximately 1,300 meters upstream from the Monongahela River 
confluence. Physical characteristics include an equal distribution of pool and riffle habitat 
with some obvious anthropogenic influences in and around the site. Only five species were 
collected here, with one being classified as unknown by Gary Smith. Total area surveyed was 
~ 988 m2 with only 15 individuals captured. As a result the univariate statistics for this site 
were low. The most common species collected was the White Sucker which represented 
60% of the total fish collected.   
 
PC-2 (PFBC 0104) GPS: N 40.29786 W -79.89993  
 
PC-2 begins with a single riffle at the bottom of the reach that changes into a large expanse 
of flat water that is approximately 0.6 m in depth and continues upstream until the end of 
the 100 m survey. Total area surveyed was ~ 1,582 m2. There is a high wall on the right 
descending bank adjacent to the only riffle in this stretch. An obvious ATV trail is present 
that crosses the stream that could be contributing to erosion issues. A total of 11 species 
were collected here represented by 104 individuals. The fish community at this site was 
diverse with a Shannon-Wiener score of 2.204. The sample was slightly dominated by 
Blacknose Dace and Bluntnose Minnows which compromised 75% of the individuals 
collected. This is also reflected in the lower than average 0.638 evenness value. A special 
note for this site was the presence of three species of darters which often indicates good 
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water quality.  
  
 
PC-3 (PFBC 0103) GPS: N 40.28562 W -79.93406 
  
This site has a nice riffle, some root wad structures, over hanging trees and a depositional 
bar in its 100 m reach. The channel is on average 14 m wide with some slight erosion on the 
left descending bank. Total area surveyed was approximately 1,400 m2. PC-3 has the 
highest fish diversity found in Peters Creek watershed according to the Shannon-Wiener 
score (2.667) and its Margalef’s Index of 2.364. The fish community found at this site has 
representatives from the coldwater (trout), coolwater (Smallmouth Bass), and warmwater 
fisheries (carp) present in varying numbers. In addition to the large bodied fishes there are 
also several cyprinid species that are common (Blacknose Dace and Bluntnose Minnow). 
White Suckers are the most dominant fish at this site comprising 46.25% of the total 
individuals collected. This site has a variety of fish holding structures that helps to explain 
the high speciation found here. 
    
PC-4 (PFBC 0102) GPS: N 40.27501 W -79.96302  
 
PC-4 has a nice riffle that runs into a slightly undercut bank that offers nice habitat for fish 
species. In the main channel there is a depositional island that indicates upstream erosion 
that could be restored thru a number of in-stream restoration techniques. An area of 
approximately 988 m2 was surveyed at this site. Fish diversity was higher than at most other 
survey locations on Peters Creek. A total of 10 species were recovered. The fish community 
at this site was dominated by the three most common fish found during this survey of the 
watershed. Blacknose Dace, Creek Chubs and White Suckers comprised 70% of the total 
individuals collected.  The Shannon-Wiener score of 2.220 reflects the diversity found at the 
site and the less than average Evenness score of 0.669 reflects a slightly dominated 
community. 
        
PC-6 (PFBC 0101) GPS: N 40.25530 W -79.98584  
 
Physical appearance of this site includes numerous anthropogenic impacts ranging from 
streambank armoring with rip-rap, a buried gas line that is exposed crossing the stream, a 
major road crossing with associated impacts and a house built in the floodplain. An area of 
approximately 660 m2 was surveyed at this site Surprisingly, this site contained a well 
distributed fish population that contained 262 individuals represented by eight species. 
Conductivity, nitrate and phosphate values were all low at this site compared to other 
surveyed watershed sites. This improved water chemistry could provide a positive influence 
on the sites fish community. A Shannon-Wiener Index of 2.467 and above average Evenness 
of .822 indicate a balanced community with high diversity and little dominance by prolific 
pollution tolerant taxa.  
 
PC-7 (PFBC Anderson Station) GPS: N 40.24368 W -80.03315  
 
This location was the highest mainstem site in the Peters Creek watershed to be surveyed. It 
is near the historical Pennsylvania Fish & Boat Commission Anderson Station sampling site. 
The stream is narrower, with less input from anthropogenic sources including sewage 
treatment plants that are common on the lower reaches. An area of approximately 553 m2 

was surveyed at this site. PC-7 contains a variety of fish habitat including pools, riffles, 
boulders, and ample floodplain. Diversity at this site was average with seven species 
recovered. Central Stonerollers and Fantail Darters were found in high numbers along with 
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Creek Chubs and Blacknose Dace. A Shannon-Wiener Index of 2.469 and Evenness score of 
0.880 show this site to be an even community with no one species significantly dominating 
the taxa collected.         
 
 
 
 
Tributary Sites  
 
PF-1 Piney Fork GPS: N 40.27390 W -79.97081 
  
Piney Fork is a major tributary to Peters Creek that drains a significant portion of the middle 
watershed. The fish survey site contains riffle habitat that is bound by a depositional bar 
stabilized by a Sycamore tree. An area of approximately 998 m2 was surveyed at this site 
which is average in this watershed for the tributaries surveyed. This site contained heavy 
algae growth and elevated nitrate and phosphate readings of 7.4 mg/L and 1.35 mg/L 
respectively. A total of six species were collected including Rainbow Darters and Greenside 
Darters. Blacknose Dace, Creek Chubs, and White Suckers dominated the total taxa 
collected and comprised 94% of the sample. Univariate indices show a slightly dominated 
site with an evenness value of 0.719 and a depressed diversity with a Shannon-Wiener 
score of 1.859.  
  
LR-3 Lewis Run GPS: N 40.29481 W -79.91859 
  
This site is one of the most altered sites surveyed in the Peters Creek watershed. It is bound 
by a major roadway(Route 51) on the left descending bank and has numerous significant in-
stream alterations including rip rap and poured concrete structures. The stream is culverted 
under Old Clairton Rd at this roads junction with Rte 51. The sites substrate was partially 
embedded cobble with little fish holding cover except for some overhanging riparian 
vegetation. An area of approximately 644 m2 was surveyed at this site. Six species were 
identified with Blacknose Dace, White Suckers and Creek Chubs dominating the community 
at 93% of the total individuals identified. Rainbow Darters and Greenside Darters were also 
found along with eight Central Stonerollers. LR-3 had little detected organic pollution but 
had the highest conductivity readings at survey sites in the watershed at 1760 µ-
siemens/cm. Restoration would be almost impossible at this site due to the proximity of the 
highway on the left descending bank and an almost vertical right descending bank.      
 
BR-1 Beam Run GPS: N 40.28559 W -79.9666 
  
Beam Run is a small tributary(4 m wide) that drains into Peters Creek just above PC-3. 
Physical conditions at this site include good riparian vegetation and minimal fish holding 
cover. Water quality parameters were poor with low dissolved oxygen(9.72 mg/L) and high 
turbidity(7 FAU) but little organic impact from nitrates(0.0 mg/L) and phosphates(0.15 
mg/L). An area of approximately 402 m2 was surveyed at this site.  Only three species were 
recovered with Creek Chubs dominating Blacknose Dace and Central Stonerollers at 65% of 
the total individuals recovered. This site could benefit from a variety of proven restoration 
techniques that would increase fish and macroinvertebrate habitat.  
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LR-1a Lick Run GPS: N 40.27851 W -79.95807  
 
Lick Run is a tributary that empties into Peters Creek approximately 400 m downstream of 
PC-4. This site has numerous important fish microhabitats including boulders, large woody 
debris and a nice riffle/glide that contains important reproductive cover for a variety of fish 
species. An area of approximately 795 m2 was surveyed at this site.  Fish diversity was the 
highest for any tributary in the Peters Creek watershed with nine species recovered including 
Rainbow Darters and Johnny Darters. A single Brown Trout was captured that was 
approximately 40 cm(16 inches) in length. Fish distributions were slightly uneven with Creek 
Chubs, Blacknose Dace and White Suckers comprising 81% of all specimens collected at the 
site. A Shannon-Wiener Index of 2.166 and Evenness score of 0.683 reveal this site to be 
slightly more diverse and slightly less even than average for the watershed. 
  
CR-1 Catfish Run GPS: N 40.30905 W -80.00087  
 
Catfish Run is a medium sized tributary that flows into Piney Fork approximately 1200 m 
downstream of Sleepy Hollow Run and just upstream of the South Park sewage plant outfall. 
Piney Fork drains into Peters Creek just downstream of PC-5. Site CR-1 is located along 
Corrigan Drive in South Park County Park.  An area of approximately 474 m2 was surveyed at 
this site. Fish diversity was low with only three species being recovered; Blacknose Dace, 
Creek Chubs and White Suckers, however macroinvertebrate diversity at CR-1 was the best 
of all sites sampled in the watershed. The section of Catfish Run in South Park County Park 
is isolated by an approximately 300 m culvert and acid mine discharge immediately 
downstream of Catfish Run’s exit from the park. A Shannon-Wiener Index of 1.427 marks 
this as one of the least diverse fish survey sites in the watershed. This site, as well as many 
areas along Catfish Run in South Park County Park, could benefit from several restoration 
projects to stabilize collapsed, eroding banks. New riparian planting would also help to 
stabilize the highly erodible stream bank soils. 
   
SH-1 Sleepy Hollow Run GPS: N 40.28759 W -80.00188  
 
SH-1 is a narrow (2.5 m) tributary to Piney Fork that drains an undeveloped part of South 
Park County Park. The site has very little fish habitat and little habitat diversity (pools, riffles, 
root wads, etc). A small undercut bank held the majority of the individuals collected. This site 
had elevated nitrates(1.85 mg/L) which could be the result of horse farms located upstream 
of the sample reach (T. Schumann, pers. comm.). An area of approximately 451 m2 was 
surveyed at this site. Blacknose Dace dominated this reach comprising 73% of the total 
individuals collected. This site had a low Shannon-Wiener Index of 0.923 and the lowest 
Evenness score recorded for the watershed at 0.582. This site could benefit from 
restoration of the reach by adding fish habitat but only if the upstream agricultural impacts 
are mitigated.  
    
Conclusions 
  
Fish distributions in the Peters Creek watershed are heavily influenced by anthropogenic 
impacts present in this suburban watershed. Numerous sites had high levels of algae that 
are often an indication of high organic load. Overall, three species dominated the fish 
community and those taxa are pollution tolerant species: Creek Chubs, Blacknose Dace, and 
White Suckers. However, 4 species of darter were collected at several sites as well as a 
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logperch. Most darters are intolerant of siltation and turbidity and require highly oxygenated 
water. Several game fish species were also captured including smallmouth bass and 
hatchery stocked trout species. Peters Creek is heavily utilized as a public fishing resource 
so restoration projects that could focus on adding more in-stream fish habitat would benefit 
not only the resource but also people who utilize the resource. Numerous locations that 
were sampled could benefit from random boulder placement, multi-log vanes, modified 
mudsill cribs, and root wad structures to increase macroinvertebrate habitat and fish 
holding cover.   
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Table 19 Peters Creek Watershed Macroinvertebrate Survey Raw Results 2009

Order Family PC-1 PC-2 PC-3 PC-4 PC-5 PC-6 PC-7 LR-3 BR-1 SR-1 LR-1 LR-2 PF-1 PF-2 CR-1 CR-2 SH-1 TF-1 

Ephemeroptera Siphlonuridae               1  1  

Plecoptera Perlodidae          2         
Chloroperlidae          1         

Nemouridae          96         

Trichoptera Hydropsychidae 29 9 3  7 6 27 1 29 24 11 25 1 8 85 68 16 4 

Glossosomatidae    1               

Polycentropodidae       1   1  4   1  1  

Brachycentridae          1         

Ryacophilidae          7         

Limnephelidae            1       

Diptera Chironomidae 190 159 172 191 25 15 60 196 49 40 168 159 177 150 46 19 112 161 

Tipulidae 1  1 2 7 1 1  3 4  3  3 8 1 5 1 

Empididae 2 2 2   2 2 11 1 1 5    4 1  1 

Muscidae              1     

Stratiomyiidae                1   

Simulidae  6 1    1    13   1 6    

Coleoptera Elmidae 1  2 1 8 44 62  3  2 16  30 16 104 69 2 

Psephenidae         1      2 4   

Megaloptera Corydalidae     1 1             

Neuroptera Sisyridae        1           

Odonata Calopterygidae   1            1    

Aeshnidae               1    

Amphipoda Gammaridae 2 4 10  2 3 5 2 43  1    11 17  27 

Decapoda Cambaridae      1 5  3        1 3 

Gastropoda Physidae               1    

Isopoda Asellidae     1  49  5 8    1 14  5 2 

Oligachaeta  1 2 2    3 3 1  4 6 3  1 1 1 4 

Hirudinidae         1           

Total Specimens 226 182 194 195 51 73 216 215 138 185 204 214 181 194 198 216 211 205 

Total # of Taxa 7 6 9 4 7 8 11 7 10 11 7 7 3 7 15 9 9 9 
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Table 20 Peters Creek Watershed 2009 Macroinvertebrate Survey Biotic Metric Summary 

 

Biotic	  Metric PC-‐1 PC-‐2 PC-‐3 PC-‐4 PC-‐5 PC-‐6 PC-‐7 LR-‐3 BR-‐1 SR-‐1 LR-‐1 LR-‐2 PF-‐1 PF-‐2 CR-‐1 CR-‐2 SH-‐1 TF-‐1 
#	  of	  Specimens 226 182 194 195 51 73 216 215 138 185 204 214 181 194 198 216 211 205 
#	  of	  Taxa 7 6 9 4 7 8 11 7 10 11 7 7 3 7 15 9 9 9 
#	  of	  Intolerant	  
Taxa 0 0 0 1 0 0 0 0 0 5 0 0 0 0 0 0 0 0 

%	  Ephemeroptera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.5 0 0.5 0 
%	  Plecoptera 0 0 0 0 0 0 0 0 0 53.5 0 0 0 0 0 0 0 0 
%	  Tricoptera 12.8 4.9 1.6 0.5 13.7 8.2 13.0 0.5 21.0 17.8 5.4 14.0 0.6 4.1 43.4 31.5 8.1 2.0 
%	  EPT 12.8 4.9 1.6 0.5 13.7 8.2 13.0 0.5 21.0 71.3 5.4 14.0 0.6 4.1 43.9 31.5 8.6 2.0 
%	  Chironomidae 84.1 87.4 88.7 98.0 49.0 20.6 27.8 91.2 35.5 21.6 82.4 74.3 97.8 77.3 23.2 8.8 53.1 78.5 
Evenness .290 .314 .249 .088 .754 .597 .693 .213 .667 .601 .376 .475 .108 .393 .655 .593 .535 .371 
Shannon	  Diversity 0.565 0.562 0.547 0.121 1.466 1.242 1.662 0.415 1.536 1.441 0.732 0.925 0.119 0.765 1.774 1.303 1.176 0.814 
Hilsenhoff 5.717 5.879 5.856 5.933 4.961 5.014 5.417 6.009 4.844 3.276 5.912 5.696 6.022 5.716 4.808 4.690 5.462 5.709 

Hilsenhoff	  Rank Fair Fairly	  
Poor 

Fairly	  
Poor 

Fairly	  
Poor Good Fair Fair Fairly	  

Poor Good Excellent Fairly	  
Poor Fair Fairly	  

Poor Fair Good Good Fair Fair 

Pollution	  Tolerance 16 11 21 13 23 20 21 11 23 16 15 13 6 18 36 20 20 19 
PTI	  Rank Fair Poor Good Fair Excellent Good Good Poor Excellent Fair Fair Fair Poor Good Excellent Good Good Good 
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Table 21 Peters Creek Watershed 2009 Macroinvertebrate Survey Site Rank Summary 

Watershed Rank 

(Best to Worst) 
Richness Evenness 

% EPT 

(high to low) 

% Chironomidae 

(low to high) 

Shannon 

Index 

Hilsenhoff 

Index 
PTI 

1 CR-1 PC-5 SR-1 CR-2 CR-1 SR-1 CR-1 

2 PC-7 PC-7 CR-1 PC-6 PC-7 CR-2 PC-5 

3 SR-1 BR-1 CR-2 SR-1 BR-1 CR-1 BR-1 

4 BR-1 CR-1 BR-1 CR-1 PC-5 BR-1 PC-7 

5 SH-1 SR-1 LR-2 PC-7 SR-1 PC-5 PC-3 

6 TF-1 PC-6 PC-5 BR-1 CR-2 PC-6 PC-6 

7 CR-2 CR-2 PC-7 PC-5 PC-6 PC-7 CR-2 

8 PC-3 SH-1 PC-1 SH-1 SH-1 SH-1 SH-1 

9 PC-6 LR-2 SH-1 LR-2 LR-2 LR-2 TF-1 

10 PC-5 PF-2 PC-6 PF-2 TF-1 PF-2 PF-2 

11 LR-2 LR-1 LR-1 TF-1 PF-2 PF-2 SR-1 

12 PF-2 TF-1 PC-2 LR-1 LR-1 PC-1 PC-1 

13 LR-3 PC-2 PF-2 PC-1 PC-1 PC-3 LR-1 

14 LR-1 PC-1 TF-1 PC-2 PC-2 PC-2 PC-4 

15 PC-1 PC-3 PC-3 PC-3 PC-3 LR-1 LR-2 

16 PC-2 LR-3 PF-1 LR-3 LR-3 PC-4 PC-2 

17 PC-4 PF-1 PC-4 PF-1 PC-4 LR-3 LR-3 

18 PF-1 PC-4 LR-3 PC-4 PF-1 PF-1 PF-1 
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Table 22  Peters Creek 2009 Macroinvertebrate Survey Site Chemistry Results 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Site Date Latitude Longitude pH DO 
mg/L 

Cond 
μs 

TDS 
ppm 

Turb 
FAU 

NO3 
mg/L 

PO4 
mg/L 

Water 

 Temp  

°F 
PC-1 4.28.09 40.30100 -79.88812 7.90 9.74 1330 880 4 4.60 0.19 63.6 

PC-2 4.28.09 40.29786 -79.89993 8.40 12.05 1330 880 5 14.30 0.99 64.5 

PC-3 4.28.09 40.28590 -79.93446 8.90 15.20 1180 780 0 9.30 1.45 66.9 

PC-4 4.29.09 40.27490 -79.96323 8.80 8.87 1170 790 0 1.60 1.68 60.6 

PC-5 4.30.09 40.27089 -79.97020 8.05 10.41 980 660 0 0 0.12 58.0 

PC-6 4.30.09 40.25461 -79.98636 8.26 11.68 970 650 0 0 0.26 59.4 

PC-7 4.30.09 40.24377 -80.03337 8.03 11.23 730 490 0 0 0.27 60.9 

LR-3 4.28.09 40.29481 -79.91859 8.30 10.33 1760 1170 0 0 0.20 65.5 

BR-1 4.28.09 40.28627 -79.93731 7.60 8.61 1100 730 7 0 0.15 69.6 

SR-1 4.28.09 40.28603 -79.95236 8.20 8.81 1300 870 9 3.10 0.28 67.7 

LR-1 4.30.09 40.29975 -79.96436 7.98 10.36 1350 910 3 7.60 0.34 58.1 

LR-2 4.30.09 40.30833 -79.97672 8.29 10.80 1350 900 7 0 0.26 62.0 

PF-1 4.29.09 40.27340 -79.97048 8.20 11.40 1300 880 5 7.40 1.35 60.3 

PF-2 4.29.09 40.28656 -80.00073 8.52 11.14 1320 890 11 0.30 0.54 59.4 

CR-1 4.29.09 40.30994 -80.00159 8.80 13.64 1470 990 0 5.50 0.84 58.6 

CR-2 4.29.09 40.29575 -79.99304 8.38 11.55 1490 1010 0 8.90 0.32 60.3 

SH-1 4.29.09 40.28838 -79.00011 8.50 10.36 1110 740 2 1.85 0.38 59.2 

TF-1 4.30.09 40.25673 -79.99892 8.29 10.80 1350 900 7 0 0.26 62.0 
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   Table 23   Peters Creek Watershed Fish Survey 2009 Raw Site Results 

Common Name Scientific Name PC-1 PC-2 PC-3 PC-4 PC-6 PC-7 LR-3 BR-1 LR-1 PF-1 CR-1 SH-1 TOTAL 

Blacknose Dace Rhinichthys	  atratulus  51 14 36 9 14 89 39 71 48 68 49 488 

Bluntnose Minnow Pimephales	  notatus  27 15 10 81 3       136 

Brown Trout Salmo	  trutta   2      1    3 

Carp Cyprinus	  carpio  3 10 1         14 

Central Stoneroller Campostoma	  anomalum   2 1 19 22 8 3 21 2  1 79 

Creek Chub Semotilus	  atromaculatus  4 21 30 57 26 67 79 40 89 66 17 496 

Emerald Shiner Notropis	  atherinoides 3 1           4 

Fantail Darter Etheostoma	  flabellare      18       18 

Fathead Minnow Pimephales	  promelas  2   2    1    5 

Goldfish Carassius	  auratus    2         2 

Green Sunfish Lepomis	  cyanellus    1         1 

Greenside Darter Etheostoma	  blennoides  1 4 1   1   8   15 

Johnny Darter Etheostoma	  nigrum  1   20 5   1    27 

Log Perch Percina	  caprodes 1            1 

Northern Hogsucker Hypentelium	  nigricans   5          5 

Rainbow Darter Etheostoma	  caeruleum  7 4    4  7 3   25 

Rainbow Trout Oncorhynchus	  mykiss 1  5 1         7 

Redside Dace Clinostomus	  elongatus     11        11 

Smallmouth Bass Micropterus	  dolomieui  1 3          4 

unknown  1            1 

White Sucker Catostomus	  commersoni 9 6 74 39 63 4 21  24 59 20  319 

Yellow Bullhead Ameiurus	  catus   1      1    2 

Total # of species 5 11 13 10 8 7 6 3 9 6 3 3 22 

Total # of Specimens 15 104 160 122 262 92 190 121 167 209 154 67 1663 
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Table 24 Peters Creek Watershed Fish Survey 2009 Chemistry & Site Summary 

 
 
  Table 25   Peters Creek Watershed Fish Survey 2009 Biotic Metric Summary 

 
 
 

Site Date Latitude Longitude Area 
m2 

Effort 
sec 

pH DO 
mg/L 

Cond 
μs 

TDS 
ppm 

Water 

 Temp  

°F 

Species Number 

PC-1 4.23.09 40.30053 -79.88765 988.0  8.25  1470 1060 45.9 5 15 

PC-2 4.23.09 40.29794 -79.89933 1582.0 1189 8.43  1450 1103 48.2 11 104 

PC-3 4.23.09 40.28562 -79.93406 1400.0 1366 8.90  1324 940 56.8 13 160 

PC-4 4.23.09 40.27501 -79.96302 988.0 1425 8.91  1203 851 52.2 8 119 

PC-6 4.23.09 40.25530 -79.98584 660.0 1382 8.50  1025 725 49.1 8 262 

PC-7 4.24.09 40.24368 -80.03315 553.4 606 8.57  751 533 50.5 7 92 

LR-3 5.08.09 40.29473 -79.91856 644.3 1155 8.11 10.33 1630 1080 58.3 6 190 

BR-1 5.08.09 40.28559 -79.93666 402.2 776 7.83 9.72 920 610 59.9 3 121 

LR-1 5.08.09 40.27851 -79.95807 795.2 1598 8.30 9.93 1330 900 61.3 9 167 

PF-1 4.24.09 40.27390 -79.97081 998.0 1309 8.74  1338 954 55.2 6 209 

CR-1 5.08.09 40.30905 -80.00087 474.2 975 8.49 11.67 1330 880 60.6 3 154 

SH-1 5.08.09 40.28759 -80.00188 370.8 451 8.33 9.92 910 600 62.6 
 

3 67 

Biotic Metric PC-1 PC-2 PC-3 PC-4 PC-6 PC-7 LR-3 BR-1 LR-1 PF-1 CR-1 SH-1 

# of Species 5 11 13 10 8 7 6 3 9 6 3 3 

# of Specimens 15 104 160 122 262 92 190 121 167 209 154 67 

Margalef's Index 1.477 2.153 2.364 1.873 1.257 1.327 0.953 0.417 1.563 0.936 0.397 0.476 

Evenness 0.727 0.638 0.721 0.669 0.822 0.880 0.674 0.669 0.683 0.719 0.900 0.582 

Shannon Diversity Index (H’) 1.17 1.53 1.85 1.54 1.71 1.71 1.21 0.74 1.50 1.29 0.99 0.64 
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TMDL1
 

Peters Creek Watershed 

Allegheny and Washington Counties, Pennsylvania 


Introduction 

This report presents the Total Maximum Daily Loads (TMDLs) developed for segments in the 
Peters Creek Watershed (Attachment A).  These were done to address the impairments noted on 
the 1996 Pennsylvania Section 303(d) list of impaired waters, required under the Clean Water 
Act, and covers one segment on that list and additional segments on later lists/reports. Peters 
Creek was listed as impaired for metals. All impairments resulted from drainage from abandoned 
coalmines.  The TMDL addresses the three primary metals associated with abandoned mine 
drainage (iron, manganese, aluminum) and pH. 

Table 1. 303(d) Listed Segments  
State Water Plan (SWP) Subbasin: 19C 

HUC:  05020005 Lower Monongahela River 
Year Miles Use 

Designation 
Assessment 

ID 
Segment ID DEP 

Stream 
Code 

Stream 
Name 

Desig-
nated 
Use 

Data 
Source 

Source EPA 
305(b) 
Cause 
Code 

1996 22.3 * * Not in GIS. 39425 Peters Creek TSF 305(b) 
Report 

RE Metals 

1998 22.3 * * Not in GIS. 39425 Peters Creek TSF SWMP AMD Metals 
2008 6.72 

0.41 

Aquatic 
Life 

3481 

4348 

* 

* 

Lick Run TSF SWMP AMD Metals 

Metals 
pH 

2008 0.28 Aquatic 
Life 

3481 * 39452 Lick Run, 
Unt 

TSF SWMP AMD Metals 

2008 0.58 Aquatic 
Life 

3481 * 39453 Lick Run, 
Unt 

TSF SWMP AMD Metals 

2008 0.55 Aquatic 
Life 

3481 * 39454 Lick Run, 
Unt 

TSF SWMP AMD Metals 

2008 0.47 Aquatic 
Life 

3481 * 39455 Lick Run, 
Unt 

TSF SWMP AMD Metals 

2008 0.44 Aquatic 
Life 

3481 * 39456 Lick Run, 
Unt 

TSF SWMP AMD Metals 

2008 0.66 Aquatic 
Life 

3481 * 39457 Lick Run, 
Unt 

TSF SWMP AMD Metals 

2008 1.04 Aquatic 
Life 

3481 * 39458 Lick Run, 
Unt 

TSF SWMP AMD Metals 

2008 1.15 Aquatic 
Life 

3481 * 39459 Lick Run, 
Unt 

TSF SWMP AMD Metals 

2008 0.32 Aquatic 
Life 

3481 * 39460 Lick Run, 
Unt 

TSF SWMP AMD Metals 

1 Pennsylvania’s 1996, 1998, and 2002 Section 303(d) lists and the 2004 and 2006 Integrated Water Quality Report 
were approved by the Environmental Protection Agency (EPA).   The 1996 Section 303(d) list provides the basis for 
measuring progress under the 1997 lawsuit settlement of American Littoral Society and Public Interest Group of 
Pennsylvania v. EPA. 

4 



 

 
 

  
 

  
 

 
 

    
 

  
 

 
 

   
 

 
 

     

 
 

     

  

  
 

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

  
 

   

2008 0.59 Aquatic 
Life 

3481 * 39461 Lick Run, 
Unt 

TSF SWMP AMD Metals 

2008 0.63 Aquatic 
Life 

3481 * 39462 Lick Run, 
Unt 

TSF SWMP AMD Metals 

2008 3.85 

3.81 

Aquatic 
Life 

3909 

3913 

* 39425 Peters Creek TSF SWMP AMD Metals 

Metals 
2008 0.55 Aquatic 

Life 
3911 * 39426 Peters 

Creek, Unt 
TSF SWMP AMD Metals 

2008 0.45 Aquatic 
Life 

3911 * 39427 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 1.01 Aquatic 
Life 

3911 * 39428 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.86 Aquatic 
Life 

3911 * 39429 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.45 Aquatic 
Life 

3911 * 39430 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.55 Aquatic 
Life 

3911 * 39431 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.49 Aquatic 
Life 

3911 * 39439 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.32 Aquatic 
Life 

3911 * 39440 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.69 Aquatic 
Life 

3911 * 39441 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.73 Aquatic 
Life 

3911 * 39450 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.67 Aquatic 
Life 

3901 * 39463 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.25 Aquatic 
Life 

3910 * 39489 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.33 Aquatic 
Life 

3910 * 39490 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 1.19 Aquatic 
Life 

3910 * 39491 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.40 Aquatic 
Life 

3910 * 39492 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.74 Aquatic 
Life 

3910 * 39493 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.71 Aquatic 
Life 

3910 * 39494 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.54 Aquatic 
Life 

3910 * 39495 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.54 Aquatic 
Life 

3910 * 39496 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 3.76 Aquatic 
Life 

3856 * 39497 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.63 Aquatic 
Life 

3856 * 39498 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.72 Aquatic 
Life 

3856 * 39499 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 3.32 Aquatic 
Life 

3856 * 39500 Peters 
Creek, Unt 

TSF SWMP AMD Metals 

2008 0.64 Aquatic 
Life 

3910 * 39501 Peters 
Creek, Unt 

TSF SWMP AMD Metals 
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Resource Extraction=RE 
Trout Stocked Fish = TSF 
Surface Water Monitoring Program = SWMP 
Abandoned Mine Drainage = AMD 
See Attachment D, Excerpts Justifying Changes Between the 1996, 1998, and 2002 Section 303(d) Lists and the 2004 and 2006 Integrated Water 
Quality Report. The use designations for the stream segments in this TMDL can be found in PA Title 25 Chapter 93. 

Directions to the Peters Creek Watershed 

The Peters Creek Watershed is located in Allegheny and Washington Counties in southwestern 
Pennsylvania. The watershed can be accessed by traveling Route 70 west from New Stanton 
until its intersection with Route 51 north.  Route 51 crosses Peters Creek upstream of its mouth. 
Additional access is provided by a number of smaller roads including Route 88, SR3014, 
SR3015, SR3017, and SR1007. 

Watershed Characteristics 

The Peters Creek Watershed is located in southwestern Allegheny County and northeastern 
Washington County in Southwestern Pennsylvania.  The watershed is located on the U.S. 
Geological Survey maps covering portions of the Bridgeville, Glassport, Monongahela and 
Hackett 7.5 minute quadrangles.  The area within the watershed encompasses approximately 50 
miles2. The political subdivisions represented in the watershed include Baldwin, Bethel Park, 
Clairton, Jefferson Hills, Pleasant Hills, South Park Township, West Mifflin and Whitehall 
Borough in Allegheny County and Finleyville, Nottingham Township, North Strabane, Peters 
Township and Union Township in Washington County. South Park County Park is a 2000 acre 
multi-use park located entirely within the watershed. This park is managed by Allegheny County 
and is comprised of parts of Bethel Park and South Park Township. Land use in the watershed 
includes forestland, cropland, rural residential, low density urban, and abandoned mine land 
uses. 

Most of the Peters Creek Watershed is underlain with high-quality, easily-mined coal deposits 
that outcrop on the slopes of many of the stream valleys. The close proximity of these valuable 
deposits to the many Pittsburgh area coke ovens and steel mills has led to extensive mining 
throughout the watershed. The Pittsburgh coal bed has been mined since the early 1900’s by 
underground methods and has resulted in many parts of the watershed being prone to surface 
subsidence. The Redstone coal bed, which overlies the Pittsburgh coal bed, was mined 
subsequently by surface methods before environmental laws were enacted requiring reclamation 
of mined lands. The resulting spoil piles have remained largely un-reclaimed and are scattered 
throughout the watershed. 

Despite the impact of mining and mine drainage, areas of high biodiversity in the watershed 
remain.  Two areas in the watershed have been identified as significant biodiversity areas by the 
Natural Heritage Inventory:  the Peters Creek Wetland Biodiversity Area in Jefferson Hills (one 
of the few remaining robust emergent marsh communities in Allegheny County) and the Wrights 
Woods Biodiversity Area in Nottingham Township. 
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Segments addressed in this TMDL 

Peters Creek is affected by pollution from AMD.  This pollution has caused high levels of metals 
in the watershed. The TMDLs will be expressed as long-term, average loadings.  Due to the 
nature and complexity of mining effects on the watershed, expressing the TMDL as a long-term 
average gives a better representation of the data used for the calculations. See Table 3 for TMDL 
calculations and see Attachment C for TMDL explanations. 

This AMD TMDL document contains one or more future mining Waste Load Allocations 
(WLA).  These WLAs were requested by the Greensburg District Mining Office (DMO) to 
accommodate one or more future mining operations.  The District Mining Office determined the 
number of and location of the future mining WLAs.  This will allow speedier approval of future 
mining permits without the time-consuming process of amending this TMDL document.  All 
comments and questions concerning the future mining WLAs in this TMDL are to be directed to 
the appropriate DMO. Future wasteload allocations are calculated using the method described 
for quantifying pollutant load in Attachment C. 

The following are examples of what is or is not intended by the inclusion of future mining 
WLAs. This list is by way of example and is not intended to be exhaustive or exclusive: 

1.	 The inclusion of one or more future mining WLAs is not intended to exclude the issuance 
of future non-mining NPDES permits in this watershed or any waters of the 
Commonwealth. 

2.	 The inclusion of one or more future mining WLAs in specific segments of this watershed 
is not intended to exclude future mining in any segments of this watershed that does not 
have a future mining WLA. 

3.	 The inclusion of future mining WLAs does not preclude the amending of this AMD 
TMDL to accommodate additional NPDES permits. 

Clean Water Act Requirements 

Section 303(d) of the 1972 Clean Water Act requires states, territories, and authorized tribes to 
establish water quality standards.  The water quality standards identify the uses for each 
waterbody and the scientific criteria needed to support that use.  Uses can include designations 
for drinking water supply, contact recreation (swimming), and aquatic life support.  Minimum 
goals set by the Clean Water Act require that all waters be “fishable” and “swimmable.”   

Additionally, the federal Clean Water Act and the Environmental Protection Agency’s (EPA) 
implementing regulations (40 CFR Part 130) require: 

•	 States to develop lists of impaired waters for which current pollution controls are not 
stringent enough to meet water quality standards (the list is used to determine which 
streams need TMDLs); 
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•	 States to establish priority rankings for waters on the lists based on severity of pollution 
and the designated use of the waterbody; states must also identify those waters for which 
TMDLs will be developed and a schedule for development; 

•	 States to submit the list of waters to EPA every two years (April 1 of the even numbered 
years); 

•	 States to develop TMDLs, specifying a pollutant budget that meets state water quality 
standards and allocate pollutant loads among pollution sources in a watershed, e.g., point 
and nonpoint sources; and 

•	 EPA to approve or disapprove state lists and TMDLs within 30 days of final submission. 

Despite these requirements, states, territories, authorized tribes, and EPA had not developed 
many TMDLs.  Beginning in 1986, organizations in many states filed lawsuits against the EPA 
for failing to meet the TMDL requirements contained in the federal Clean Water Act and its 
implementing regulations.  While EPA has entered into consent agreements with the plaintiffs in 
several states, other lawsuits still are pending across the country.   

In the cases that have been settled to date, the consent agreements require EPA to backstop 
TMDL development, track TMDL development, review state monitoring programs, and fund 
studies on issues of concern (e.g., AMD, implementation of nonpoint source Best Management 
Practices (BMPs), etc.).   

These TMDLs were developed in partial fulfillment of the 1997 lawsuit settlement of American 
Littoral Society and Public Interest Group of Pennsylvania v. EPA. 

Section 303(d) Listing Process 

Prior to developing TMDLs for specific waterbodies, there must be sufficient data available to 
assess which streams are impaired and should be on the Section 303(d) list.  With guidance from 
the EPA, the states have developed methods for assessing the waters within their respective 
jurisdictions. 

The primary method adopted by the Pennsylvania Department of Environmental Protection 
(DEP) for evaluating waters changed between the publication of the 1996 and 1998 Section 
303(d) lists. Prior to 1998, data used to list streams were in a variety of formats, collected under 
differing protocols. Information also was gathered through the Section 305(b)2 reporting 
process. DEP is now using the Statewide Surface Waters Assessment Protocol (SSWAP), a 
modification of the EPA’s 1989 Rapid Bioassessment Protocol II (RBP-II), as the primary 
mechanism to assess Pennsylvania’s waters.  The SSWAP provides a more consistent approach 
to assessing Pennsylvania’s streams. 

2 Section 305(b) of the Clean Water Act requires a biannual description of the water quality of the waters of the 
state. 
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The assessment method requires selecting representative stream segments based on factors such 
as surrounding land uses, stream characteristics, surface geology, and point source discharge 
locations. The biologist selects as many sites as necessary to establish an accurate assessment 
for a stream segment; the length of the assessed stream segment can vary between sites.  All the 
biological surveys included kick-screen sampling of benthic macroinvertebrates and habitat 
evaluations. Benthic macroinvertebrates are identified to the family level in the field. 

After the survey is completed, the biologist determines the status of the stream segment.  The 
decision is based on habitat scores and a series of narrative biological statements used to evaluate 
the benthic macroinvertebrate community.  If the stream is determined to be impaired, the source 
and cause of the impairment is documented.  An impaired stream must be listed on the state’s 
Section 303(d) list with the source and cause.  A TMDL must be developed for the stream 
segment and each pollutant.  In order for the process to be more effective, adjoining stream 
segments with the same source and cause listing are addressed collectively, and on a watershed 
basis. 

Basic Steps for Determining a TMDL 

Although all watersheds must be handled on a case-by-case basis when developing TMDLs, 
there are basic processes or steps that apply to all cases.  They include: 

1.	 Collection and summarization of pre-existing data (watershed characterization, inventory 
contaminant sources, determination of pollutant loads, etc.); 

2.	 Calculating the TMDL for the waterbody using EPA approved methods and computer 
models; 

3.	 Allocating pollutant loads to various sources;  
4.	 Determining critical and seasonal conditions; 
5.	 Public review and comment and comment period on draft TMDL; 
6.	 Submittal of final TMDL; and  
7.	 EPA approval of the TMDL. 

AMD Methodology 

A two-step approach is used for the TMDL analysis of AMD impaired stream segments.  The 
first step uses a statistical method for determining the allowable instream concentration at the 
point of interest necessary to meet water quality standards.  This is done at each point of interest 
(sample point) in the watershed.  The second step is a mass balance of the loads as they pass 
through the watershed. Loads at these points will be computed based on average annual flow.   

The statistical analysis described below can be applied to situations where all of the pollutant 
loading is from non-point sources as well as those where there are both point and non-point 
sources. The following defines what are considered point sources and non-point sources for the 
purposes of our evaluation; point sources are defined as permitted discharges or a discharge that 
has a responsible party, non-point sources are then any pollution sources that are not point 
sources. For situations where all of the impact is due to non-point sources, the equations shown 
below are applied using data for a point in the stream. The load allocation made at that point will 
be for all of the watershed area that is above that point. For situations where there are point-

9
 



 

 
 

 
 

  

 
     

 

 

 

 
 

 

 

 
 

 
      

 

 

 

                                                 
  

 

source impacts alone, or in combination with non-point sources, the evaluation will use the 
point-source data and perform a mass balance with the receiving water to determine the impact 
of the point source. 

Allowable loads are determined for each point of interest using Monte Carlo simulation.  Monte 
Carlo simulation is an analytical method meant to imitate real-life systems, especially when other 
analyses are too mathematically complex or too difficult to reproduce.  Monte Carlo simulation 
calculates multiple scenarios of a model by repeatedly sampling values from the probability 
distribution of the uncertain variables and using those values to populate a larger data set. 
Allocations were applied uniformly for the watershed area specified for each allocation point. 
For each source and pollutant, it was assumed that the observed data were log-normally 
distributed. Each pollutant source was evaluated separately using @Risk3 by performing 5,000 
iterations to determine the required percent reduction so that the water quality criteria, as defined 
in the Pennsylvania Code. Title 25 Environmental Protection, Department of Environmental 
Protection, Chapter 93, Water Quality Standards, will be met instream at least 99 percent of the 
time.  For each iteration, the required percent reduction is: 

PR = maximum {0, (1-Cc/Cd)} where  (1) 

PR = required percent reduction for the current iteration 

Cc = criterion in mg/l 

Cd = randomly generated pollutant source concentration in mg/l based on the observed 
data 

Cd = RiskLognorm(Mean, Standard Deviation) where (1a) 

Mean = average observed concentration 

Standard Deviation = standard deviation of observed data 

The overall percent reduction required is the 99th percentile value of the probability distribution 
generated by the 5,000 iterations, so that the allowable long-term average (LTA) concentration 
is: 

LTA = Mean * (1 – PR99) where (2) 

LTA = allowable LTA source concentration in mg/l 

Once the allowable concentration and load for each pollutant is determined, mass-balance 
accounting is performed starting at the top of the watershed and working down in sequence. 
This mass-balance or load tracking is explained below. 

3 @Risk – Risk Analysis and Simulation Add-in for Microsoft Excel, Palisade Corporation, Newfield, NY, 1990-
1997. 
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Load tracking through the watershed utilizes the change in measured loads from sample location 
to sample location, as well as the allowable load that was determined at each point using the 
@Risk program.   

There are two basic rules that are applied in load tracking; rule one is that if the sum of the 
measured loads that directly affect the downstream sample point is less than the measured load at 
the downstream sample point it is indicative that there is an increase in load between the points 
being evaluated, and this amount (the difference between the sum of the upstream and 
downstream loads) shall be added to the allowable load(s) coming from the upstream points to 
give a total load that is coming into the downstream point from all sources.  The second rule is 
that if the sum of the measured loads from the upstream points is greater than the measured load 
at the downstream point this is indicative that there is a loss of instream load between the 
evaluation points, and the ratio of the decrease shall be applied to the load that is being tracked 
(allowable load(s)) from the upstream point. 

Tracking loads through the watershed gives the best picture of how the pollutants are affecting 
the watershed based on the information that is available.  The analysis is done to insure that 
water quality standards will be met at all points in the stream.  The TMDL must be designed to 
meet standards at all points in the stream, and in completing the analysis, reductions that must be 
made to upstream points are considered to be accomplished when evaluating points that are 
lower in the watershed. Another key point is that the loads are being computed based on average 
annual flow and should not be taken out of the context for which they are intended, which is to 
depict how the pollutants affect the watershed and where the sources and sinks are located 
spatially in the watershed. 

For pH TMDLs, acidity is compared to alkalinity as described in Attachment B.  Each sample 
point used in the analysis of pH by this method must have measurements for total alkalinity and 
hot acidity. Statistical procedures are applied, using the average value for total alkalinity at that 
point as the target to specify a reduction in the acid concentration.  By maintaining a net alkaline 
stream, the pH value will be in the range between six and eight.  This method negates the need to 
specifically compute the pH value, which for streams affected by low pH from AMD may not be 
a true reflection of acidity. This method assures that Pennsylvania’s standard for pH is met when 
the acid concentration reduction is met. 

Information for the TMDL analysis performed using the methodology described above is 
contained in the “TMDLs by Segment” section of this report. 
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TMDL Endpoints 

One of the major components of a TMDL is the establishment of an instream numeric endpoint, 
which is used to evaluate the attainment of applicable water quality.  An instream numeric 
endpoint, therefore, represents the water quality goal that is to be achieved by implementing the 
load reductions specified in the TMDL.  The endpoint allows for a comparison between observed 
instream conditions and conditions that are expected to restore designated uses.  The endpoint is 
based on either the narrative or numeric criteria available in water quality standards. 

Because the pollution sources in the watershed are nonpoint sources, the TMDLs' component 
makeup will be load allocations (LAs) with waste load allocations (WLAs) for permitted 
discharges. All allocations will be specified as long-term average daily concentrations.  These 
long-term average concentrations are expected to meet water-quality criteria 99% of the time as 
required in PA Title 25 Chapter 96.3(c). The following table shows the applicable water-quality 
criteria for the selected parameters. 

Table 2. Applicable Water Quality Criteria 

Parameter 
Criterion Value  

(mg/l) 
Total  

Recoverable/Dissolved 
Aluminum (Al) 0.75 Total Recoverable 

Iron (Fe) 1.50 Total Recoverable  
Manganese (Mn) 1.00 Total Recoverable 

pH * 6.0-9.0 N/A 
*The pH values shown will be used when applicable.  In the case of freestone streams with little or no buffering capacity, the 
TMDL endpoint for pH will be the natural background water quality.   

TMDL Elements (WLA, LA, MOS) 

TMDL = WLA + LA + MOS 

A TMDL equation consists of a waste load allocation (WLA), load allocation (LA), and a margin 
of safety (MOS). The waste load allocation is the portion of the load assigned to point sources. 
The load allocation is the portion of the load assigned to non-point sources.  The margin of safety 
is applied to account for uncertainties in the computational process.  The margin of safety may 
be expressed implicitly (documenting conservative processes in the computations) or explicitly 
(setting aside a portion of the allowable load).  The TMDL allocations in this report are based on 
available data. Other allocation schemes could also meet the TMDL.  

Allocation Summary 

These TMDLs will focus remediation efforts on the identified numerical reduction targets for 
each watershed.  The reduction schemes in Table 3 for each segment are based on the 
assumption that all upstream allocations are implemented and take into account all upstream 
reductions. Attachment D contains the TMDLs by segment analysis for each allocation point in a 
detailed discussion. As changes occur in the watershed, the TMDLs may be re-evaluated to 
reflect current conditions.  An implicit MOS based on conservative assumptions in the analysis is 
included in the TMDL calculations. 
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The allowable LTA concentration in each segment is calculated using Monte Carlo Simulation as 
described previously.  The allowable load is then determined by multiplying the allowable 
concentration by the average flow and a conversion factor at each sample point.  The allowable 
load is the TMDL at that point. 

Waste load allocations have also been included at some points for future mining operations.  The 
difference between the TMDL and the WLA at each point is the load allocation (LA) at the 
point. The LA at each point includes all loads entering the segment, including those from 
upstream allocation points.  The percent reduction is calculated to show the amount of load that 
needs to be reduced from nonpoint sources within a segment in order for water quality standards 
to be met at the point. 

In some instances, instream processes, such as settling, are taking place within a stream segment. 
These processes are evidenced by a decrease in measured loading between consecutive sample 
points. It is appropriate to account for these losses when tracking upstream loading through a 
segment.  The calculated upstream load lost within a segment is proportional to the difference in 
the measured loading between the sampling points. 

Table 3. Peters Creek Watershed Summary Table 

Parameter 

Existing 
Load 

(lbs/day) 

TMDL 
Allowable Load 

(lbs/day) 
WLA 

(lbs/day) LA (lbs/day) 

NPS Load 
Reduction 
(lbs/day) NPS % Reduction 

PC5 – Peters Creek at bridge upstream of Finleyville 
Aluminum (lbs/day) 31.13 11.21 0.56 10.65 19.92 64% 

Iron (lbs/day) 20.12 20.12 2.25 NA NA NA 
Manganese(lbs/day) 13.52 13.52 1.50 NA NA NA 

Acidity (lbs/day) -2517.51 -2517.51 NA NA NA NA 
PCTR1 – Unnamed tributary to Peters Creek Stoneybridge Drive near Giant Eagle in Finleyville 

Aluminum (lbs/day) 0.26 0.07 - 0.07 0.19 73% 
Iron (lbs/day) 0.21 0.15 - 0.15 0.06 29% 

Manganese(lbs/day) 0.02 0.02 NA NA NA NA 
Acidity (lbs/day) -94.26 -94.26 NA NA NA NA 

PCTR2 – Unnamed tributary to Peters Creek at Norfolk Southern Railroad bridge crossing in Gastonville 
Aluminum (lbs/day) 3.87 0.77 - 0.77 3.10 80% 

Iron (lbs/day) 1.98 1.98 NA NA NA NA 
Manganese(lbs/day) 0.95 0.84 - 0.84 0.11 12% 

Acidity (lbs/day) -354.75 -354.75 NA NA NA NA 
PCTR3 – Unnamed tributary to Peters Creek from mined area upstream of PC4 

Aluminum (lbs/day) 19.56 0.39 0.28 0.11 19.17 98% 
Iron (lbs/day) 3.17 0.48 0.564 0 2.69 85% 

Manganese(lbs/day) 4.53 1.18 0.75 0.43 3.35 74% 
Acidity (lbs/day) 273.46 2.73 - 2.73 156.52 99% 

4 The waste load allocation for total iron is calculated assuming discharges at PA Chapter 93 water quality criteria of 
1.5 mg/L.  Maintaining this discharge concentration assures that the discharge will not contribute to water quality 
impairment in downstream segments. 
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Parameter 

Existing 
Load 

(lbs/day) 

TMDL 
Allowable Load 

(lbs/day) 
WLA 

(lbs/day) LA (lbs/day) 

NPS Load 
Reduction 
(lbs/day) NPS % Reduction 

PC4 – Peters Creek downstream of TR644 bridge 
Aluminum (lbs/day) 60.29 7.23 0.56 6.67 10.68* 60%* 

Iron (lbs/day) 17.91 15.76 2.25 13.51 0* 0%* 
Manganese(lbs/day) 13.43 12.08 1.50 10.58 0* 0%* 

Acidity (lbs/day) -3560.59 -3560.59 NA NA NA NA 
PF1 – Piney Fork upstream of railroad underpass on Piney Fork Road 

Aluminum (lbs/day) 36.28 26.88 0.56 26.32 9.94 27% 
Iron (lbs/day) 21.03 21.03 2.25 NA NA NA 

Manganese(lbs/day) 24.93 24.93 1.50 NA NA NA 
Acidity (lbs/day) -9168.30 -9168.30 NA NA NA NA 

PC3 – Peters Creek downstream of abandoned bridge on Old Snowden Road 
Aluminum (lbs/day) 69.39 11.80 0.56 11.24 12.76* 52%* 

Iron (lbs/day) 40.87 30.25 2.25 28.00 8.47* 22%* 
Manganese(lbs/day) 18.18 18.18 1.50 NA NA NA 

Acidity (lbs/day) -13392.63 -13392.63 NA NA NA NA 
PCTR4 – Unnamed tributary to Peters Creek at Old Snowden Road 

Aluminum (lbs/day) 0.43 0.24 - 0.24 0.19 44% 
Iron (lbs/day) 0.31 0.31 NA NA NA NA 

Manganese(lbs/day) 0.09 0.09 NA NA NA NA 
Acidity (lbs/day) -111.01 -111.01 NA NA NA NA 

LR1 – Lick Run upstream of Piney Fork Road crossing 
Aluminum (lbs/day) 25.21 5.80 0.56 5.24 19.41 77% 

Iron (lbs/day) 8.30 8.30 2.25 NA NA NA 
Manganese(lbs/day) 5.60 5.60 1.50 NA NA NA 

Acidity (lbs/day) -3635.09 -3635.09 NA NA NA NA 
PC2 – Peters Creek at open metal grate bridge downstream of Beam Run 

Aluminum (lbs/day) 135.92 14.95 0.56 14.39 43.78* 75%* 
Iron (lbs/day) 72.14 33.19 2.25 30.94 51.36* 61%* 

Manganese(lbs/day) 18.95 18.95 1.50 NA NA NA 
Acidity (lbs/day) -13457.29 -13457.29 NA NA NA NA 

LW1 – Lewis Run downstream of bridge on Old Clairton Road at Route 51 intersection 
Aluminum (lbs/day) 13.63 5.04 0.56 4.48 8.59 63% 

Iron (lbs/day) 7.61 7.61 2.25 NA NA NA 
Manganese(lbs/day) 5.17 5.17 1.50 NA NA NA 

Acidity (lbs/day) -1245.71 -1245.71 - NA NA NA 
PCTR5 – Unnamed tributary to Peters Creek at bridge on Peters Creek Road 

Aluminum (lbs/day) 0.67 0.46 - 0.46 0.21 31% 
Iron (lbs/day) 0.72 0.72 NA NA NA NA 

Manganese(lbs/day) 0.14 0.14 NA NA NA NA 
Acidity (lbs/day) -384.44 -384.44 NA NA NA NA 

NA = not applicable ND = not detected 
* Takes into account load reductions from upstream sources. 
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Recommendations 

Watershed-Specific Remediation Efforts 

The Peters Creek Watershed Association (PCWA) is active in the watershed and has a number of 
projects planned and underway to address issues in the watershed. 

Watershed Assessment & Protection Plan 

•	 PCWA applied for a 2006 Growing Greener Grant from the Pennsylvania Department of 
Environmental Protection to perform a Watershed Assessment and develop a Watershed 
Protection & Restoration Plan. 

•	 PCWA received a $3,500.00 grant from The Western Pennsylvania Watershed Program 
to support comprehensive watershed planning for the Peters Creek watershed.  

Environmental Education 

•	 PCWA was awarded a 2006 Water Resources Education Network Watershed Protection 
Grant from the Pennsylvania League of Women Voters in the amount of $4,600.00. 
These funds will be used to: 

•	 Develop a pamphlet that promotes a watershed perspective, educates about non-point 
source pollution and provides simple ways that citizens can decrease their contribution to 
the problem. 

•	 Partner with Jefferson Hills and Gateway Engineers to place an educational sign along 
The Montour Trail near the site of a natural stream bank stabilization project completed 
in 2005. Fluvial Geomorphology (FGM) design was utilized instead of a traditional hard-
armor technique to protect the borough's sewer line while maintaining the natural 
aesthetics of the area. 

•	 Partner with Jennifer Cramer, 7th grade science teacher at the Pleasant Hills Middle 
School, to develop web-based materials to educate her students about non-point source 
pollution. 

Macroinvertebrate Sampling 

•	 PCWA received a grant from the Washington County Community Foundation via the 
Washington County Watershed Alliance to purchase equipment to be used to initiate a 
water quality sampling program.  

Remediation 

•	 PCWA is supporting Jefferson Hills efforts to obtain a 2006 Growing Greener Grant 
using FGM to rehabilitate a section of Peters Creek downstream of the 2005 site.  
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•	 PCWA is also working with the Pennsylvania Resource Council to develop a riparian 
buffer of native plants along the banks of Peters Creek at the site of the recent 
stabilization project.  

Statewide Remediation Efforts 

Since the 1960s, Pennsylvania has been a national leader in establishing laws and regulations to 
ensure mine reclamation and well plugging occur after active operation is completed.  Mine 
reclamation and well plugging refer to the process of cleaning up environmental pollutants and 
safety hazards associated with a site and returning the land to a productive condition, similar to 
PADEP’s Brownfields Program.  Pennsylvania is striving for complete reclamation of its 
abandoned mines and plugging of its orphan wells.  These concepts include legislative, policy, 
and land management initiatives designed to enhance mine operator/volunteer/PADEP 
reclamation efforts.   

Various methods to eliminate or treat pollutant sources provide a reasonable assurance that the 
proposed TMDLs can be met.  These methods include PADEP’s primary efforts to improve 
water quality through reclamation of abandoned mine lands (for abandoned mining) and through 
the National Pollution Discharge Elimination System (NPDES) permit program (for active 
mining).  Funding sources that are currently being used for projects designed to achieve TMDL 
reductions include the USEPA 319 grant program and Pennsylvania’s Growing Greener 
Program.  Federal funding is through the Department of the Interior’s Office of Surface Mining 
(OSM) for reclamation and mine drainage treatment through the Appalachian Clean Streams 
Initiative and through Watershed Cooperative Agreements. 

The PADEP Bureau of District Mining Operations (DMO) administers an environmental 
regulatory program for all mining activities, including mine subsidence regulation, mine 
subsidence insurance, and coal refuse disposal.  PADEP DMO also conducts a program to ensure 
safe underground bituminous mining and protect certain structures from subsidence; administers 
a mining license and permit program; administers a regulatory program for the use, storage, and 
handling of explosives; and provides for training, examination, and certification of applicants’ 
blaster’s licenses. In addition, PADEP Bureau of Mining & Reclamation administers a loan 
program for bonding anthracite underground mines and for mine subsidence, the Small 
Operator’s Assistance Program (SOAP), and the Remining Operator’s Assistance Program 
(ROAP). 

Regulatory programs are assisting in the reclamation and restoration of Pennsylvania’s land and 
water. PADEP has been effective in implementing the NPDES program for mining operations 
throughout the Commonwealth.  This reclamation was done through the use of remining permits 
that have the potential for reclaiming abandoned mine lands, at no cost to the Commonwealth or 
the federal government.  Long-term agreements were initialized for facilities/operators that need 
to assure treatment of post-mining discharges or discharges they degraded.  These agreements 
will provide for long-term treatment of discharges.  According to OSM, “PADEP is conducting a 
program where active mining sites are, with very few exceptions, in compliance with the 
approved regulatory program.”  Acidity loads from abandoned discharges have been observed to 
decrease by an average of 61 percent when remined (Smith, Brady, and Hawkins, 2002. 
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“Effectiveness of Pennsylvania’s remining program in abating abandoned mine drainage:  water 
quality impacts” in Transactions of the Society for Mining, Metallurgy, and Exploration, Volume 
312, p. 166-170). 

PADEP BAMR, which administers the program to address the Commonwealth’s abandoned 
mine reclamation program, has established a comprehensive plan for abandoned mine 
reclamation throughout the Commonwealth to prioritize and guide reclamation efforts for 
throughout the state to make the best use of valuable funds 
(www.dep.state.pa.us/dep/deputate/minres/bamr/complan1.htm). In developing and 
implementing a comprehensive plan for abandoned mine reclamation, the resources (both human 
and financial) of the participants must be coordinated to insure cost-effective results.  The 
following set of principles is intended to guide this decision making process:  

•	 Partnerships between the PADEP, watershed associations, local governments, 
environmental groups, other state agencies, federal agencies, and other groups organized to 
reclaim abandoned mine lands are essential to achieving reclamation and abating acid mine 
drainage in an efficient and effective manner.  

•	 Partnerships between AML interests and active mine operators are important and essential 
in reclaiming abandoned mine lands.  

•	 Preferential consideration for the development of AML reclamation or AMD abatement 
projects will be given to watersheds or areas for which there is an approved rehabilitation 
plan (guidance is given in Attachment G).  

•	 Preferential consideration for the use of designated reclamation moneys will be given to 
projects that have obtained other sources or means to partially fund the project or to 
projects that need the funds to match other sources of funds.  

•	 Preferential consideration for the use of available moneys from federal and other sources 
will be given to projects where there are institutional arrangements for any necessary long-
term operation and maintenance costs.  

•	 Preferential consideration for the use of available moneys from federal and other sources 
will be given to projects that have the greatest worth.  

•	 Preferential consideration for the development of AML projects will be given to AML 
problems that impact people over those that impact property.  

•	 No plan is an absolute; occasional deviations are to be expected.  

A detailed decision framework is included in the plan that outlines the basis for judging projects 
for funding, giving high priority to those projects whose cost/benefit ratios are most favorable 
and those in which stakeholder and landowner involvement is high and secure. 
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The Commonwealth is exploring all identified options to address its abandoned mine problem. 
During 2000-2006, many new approaches to mine reclamation and mine drainage remediation 
have been explored and projects funded to address problems in innovative ways.  These include: 

•	 Awards of grants for: (1) proposals with economic development or industrial application 
as their primary goal and which rely on recycled mine water and/or a site that has been 
made suitable for the location of a facility through the elimination of existing Priority 1 
or 2 hazards; and (2) new and innovative mine drainage treatment technologies that 
provide waters of higher purity that may be needed by a particular industry at costs below 
conventional treatment costs as in common use today or reduce the costs of water 
treatment below those of conventional lime treatment plants.  Eight contracts totaling 
$4.075 M were awarded in 2006 under this program. 

•	 Projects using water from mine pools in an innovative fashion, such as the Shannopin 
Deep Mine Pool (in southwestern Pennsylvania), the Barnes & Tucker Deep Mine Pool 
(the Susquehanna River Basin into the Upper West Branch Susquehanna River), and the 
Wadesville Deep Mine Pool (Exelon Generation in Schuylkill County). 

Candidate or federally-listed threatened and endangered species may occur in or near the 
watershed. While implementation of the TMDL should result in improvements to water quality, 
they could inadvertently destroy habitat for candidate or federally-listed species. TMDL 
implementation projects should be screened through the Pennsylvania Natural Diversity 
Inventory (PNDI) early in their planning process, in accordance with the Department's policy 
titled Policy for Pennsylvania Natural Diversity Inventory (PNDI) Coordination During Permit 
Review and Evaluation (Document ID# 400-0200-001). 

Public Participation 

Public notice of the draft TMDL was published in the Pennsylvania Bulletin on October 25, 2008 
to foster public comment on the allowable loads calculated.  The public comment period on this 
TMDL was open from October 25, 2008 to December 26, 2008.  A public meeting was held on 
October 29, 2008 at California District Mining Office to discuss the proposed TMDL. 

Future TMDL Modifications 

In the future, the Department may adjust the load and/or wasteload allocations in this TMDL to 
account for new information or circumstances that are developed or discovered during the 
implementation of the TMDL when a review of the new information or circumstances indicate 
that such adjustments are appropriate.  Adjustment between the load and wasteload allocation 
will only be made following an opportunity for public participation.  A wasteload allocation 
adjustment will be made consistent and simultaneous with associated permit(s) 
revision(s)/reissuances (i.e., permits for revision/reissuance in association with a TMDL revision 
will be made available for public comment concurrent with the related TMDLs availability for 
public comment).  New information generated during TMDL implementation may include, 
among other things, monitoring data, BMP effectiveness information, and land use information. 
All changes in the TMDL will be tallied and once the total changes exceed 1% of the total 
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original TMDL allowable load, the TMDL will be revised.  The adjusted TMDL, including its 
LAs and WLAs, will be set at a level necessary to implement the applicable WQS and any 
adjustment increasing a WLA will be supported by reasonable assurance demonstration that load 
allocations will be met.  The Department will notify EPA of any adjustments to the TMDL 
within 30 days of its adoption and will maintain current tracking mechanisms that contain 
accurate loading information for TMDL waters.   

Changes in TMDLs That May Require EPA Approval 

•	 Increase in total load capacity. 
•	 Transfer of load between point (WLA) and nonpoint (LA) sources. 
•	 Modification of the margin of safety (MOS). 
•	 Change in water quality standards (WQS). 
•	 Non-attainment of WQS with implementation of the TMDL. 
•	 Allocations in trading programs. 

Changes in TMDLs That May Not Require EPA Approval 

•	 Total loading shift less than or equal to 1% of the total load.  
•	 Increase of WLA results in greater LA reductions provided reasonable assurance of 

implementation is demonstrated (a compliance/implementation plan and schedule). 
•	 Changes among WLAs with no other changes; TMDL public notice concurrent with 

permit public notice. 
•	 Removal of a pollutant source that will not be reallocated. 
•	 Reallocation between LAs. 
•	 Changes in land use. 
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Attachment A 

Peters Creek Watershed Maps 
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Attachment B 

Method for Addressing Section 303(d) Listings for pH 
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Method for Addressing Section 303(d) Listings 
for pH 

There has been a great deal of research conducted on the relationship between alkalinity, acidity, 
and pH. Research published by the Pa. Department of Environmental Protection demonstrates 
that by plotting net alkalinity (alkalinity-acidity) vs. pH for 794 mine sample points, the resulting 
pH value from a sample possessing a net alkalinity of zero is approximately equal to six (Figure 
1). Where net alkalinity is positive (greater than or equal to zero), the pH range is most 
commonly six to eight, which is within the USEPA’s acceptable range of six to nine and meets 
Pennsylvania water quality criteria in Chapter 93. 

The pH, a measurement of hydrogen ion acidity presented as a negative logarithm, is not 
conducive to standard statistics. Additionally, pH does not measure latent acidity. For this 
reason, and based on the above information, Pennsylvania is using the following approach to 
address the stream impairments noted on the 303(d) list due to pH.  The concentration of acidity 
in a stream is at least partially chemically dependent upon metals.  For this reason, it is extremely 
difficult to predict the exact pH values, which would result from treatment of abandoned mine 
drainage.  When acidity in a stream is neutralized or is restored to natural levels, pH will be 
acceptable. Therefore, the measured instream alkalinity at the point of evaluation in the stream 
will serve as the goal for reducing total acidity at that point.  The methodology that is applied for 
alkalinity (and therefore pH) is the same as that used for other parameters such as iron, 
aluminum, and manganese that have numeric water quality criteria.  

Each sample point used in the analysis of pH by this method must have measurements for total 
alkalinity and total acidity.  The same statistical procedures that have been described for use in 
the evaluation of the metals is applied, using the average value for total alkalinity at that point as 
the target to specify a reduction in the acid concentration.  By maintaining a net alkaline stream, 
the pH value will be in the range between six and eight.  This method negates the need to 
specifically compute the pH value, which for mine waters is not a true reflection of acidity.  This 
method assures that Pennsylvania’s standard for pH is met when the acid concentration reduction 
is met. 

Reference: Rose, Arthur W. and Charles A. Cravotta, III 1998. Geochemistry of Coal Mine Drainage. 
Chapter 1 in Coal Mine Drainage Prediction and Pollution Prevention in Pennsylvania. 
Pa. Dept. of Environmental Protection, Harrisburg, Pa. 
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    Figure 1. Net Alkalinity vs. pH.  Taken from Figure 1.2 Graph C, pages 1-5, of Coal Mine Drainage Prediction and Pollution Prevention in Pennsylvania 
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Attachment C 

Method for Calculating Loads from Mine Drainage Treatment 


Facilities from Surface Mines 
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Method to Quantify Treatment Pond Pollutant Load 

Calculating Waste Load Allocations for Active Mining in the TMDL Stream Segment. 

The end product of the TMDL report is to develop Waste Load Allocations (WLA) and Load 
Allocations (LA) that represent the amount of pollution the stream can assimilate while still 
achieving in-stream limits.  The LA is the load from abandoned mine lands where there is no 
NPDES permit or responsible party.  The WLA is the pollution load from active mining that is 
permitted through NPDES. 

In preparing the TMDL, calculations are done to determine the allowable load.  The actual load 
measured in the stream is equal to the allowable load plus the reduced load.   

Total Measured Load = Allowed Load + Reduced Load 

If there is active mining or anticipated mining in the near future in the watershed, the allowed 
load must include both a WLA and a LA component. 

Allowed Load (lbs/day) = WLA (lbs/day) + LA (lbs/day) 

The following is an explanation of the quantification of the potential pollution load reporting to 
the stream from permitted pit water treatment ponds that discharge water at established effluent 
limits. 

Surface coalmines remove soil and overburden materials to expose the underground coal seams 
for removal.  After removal of the coal the overburden is replaced as mine spoil and the soil is 
replaced for revegetation. In a typical surface mining operation the overburden materials is 
removed and placed in the previous cut where the coal has been removed.  In this fashion, an 
active mining operation has a pit that progresses through the mining site during the life of the 
mine.  The pit may have water reporting to it, as it is a low spot in the local area.  Pit water can 
be the result of limited shallow groundwater seepage, direct precipitation into the pit, and surface 
runoff from partially regarded areas that have been backfilled but not yet revegetated.  Pit water 
is pumped to nearby treatment ponds where it is treated to the required treatment pond effluent 
limits.  The standard effluent limits are as follows, although stricter effluent limits may be 
applied to a mining permit’s effluent limits to insure that the discharge of treated water does not 
cause in-stream limits to be exceeded. 

Standard Treatment Pond Effluent Limits: 

Alkalinity > Acidity 


6.0 <= pH <= 9.0 

Fe < 3.0 mg/l 

Mn < 2.0 mg/l 


Discharge from treatment ponds on a mine site is intermittent and often varies as a result of 
precipitation events.  Measured flow rates are almost never available.  If accurate flow data are 
available, they can be used to quantify the WLA.  The following is an approach that can be used 
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to determine a waste load allocation for an active mining operation when treatment pond flow 
rates are not available. The methodology involves quantifying the hydrology of the portion of a 
surface mine site that contributes flow to the pit and then calculating waste load allocation using 
NPDES treatment pond effluent limits. 

The total water volume reporting to ponds for treatment can come from two primary sources: 
direct precipitation to the pit and runoff from the unregraded area following the pit’s progression 
through the site. Groundwater seepage reporting to the pit is considered negligible compared to 
the flow rates resulting from precipitation. 

In an active mining scenario, a mine operator pumps pit water to the ponds for chemical 
treatment.  Pit water is often acidic with dissolved metals in nature.  At the treatment ponds, 
alkaline chemicals are added to increase the pH and encourage dissolved metals to precipitate 
and settle. Pennsylvania averages 41.4 inches of precipitation per year (Mid-Atlantic River 
Forecast Center, National Weather Service, State College, PA, 1961-1990, 
http://www.dep.state.pa.us/dep/subject/hotopics/drought/PrecipNorm.htm).  A maximum pit 
dimension without special permit approval is 1500 feet long by 300 feet wide.  Assuming that 5 
percent of the precipitation evaporates and the remaining 95 percent flows to the low spot in the 
active pit to be pumped to the treatment ponds, results in the following equation and average 
flow rates for the pit area. 

41.4 in. precip./yr x 0.95 x 1 ft./12/in. x 1500’x300’/pit x 7.48 gal/ft3 x 1yr/365days x 1day/24hr. x 1hr./60 min. = 

= 21.0 gal/min average discharge from direct precipitation into the open mining pit area. 

Pit water can also result from runoff from the unregraded and revegetated area following the pit. 
In the case of roughly backfilled and highly porous spoil, there is very little surface runoff.  It is 
estimated that 80 percent of precipitation on the roughly regarded mine spoil infiltrates, 5 percent 
evaporates, and 15 percent may run off to the pit for pumping and potential treatment (Jay 
Hawkins, Office of Surface Mining, Department of the Interior, Personal Communications 
2003). Regrading and revegetation of the mine spoil is conducted as the mining progresses. 
DEP encourages concurrent backfilling and revegetation through its compliance efforts and it is 
in the interest of the mining operator to minimize the company’s reclamation bond liability by 
keeping the site reclaimed and revegetated.  Experience has shown that reclamation and 
revegetation is accomplished two to three pit widths behind the active mining pit area.  DEP uses 
three pit widths as an area representing potential flow to the pit when reviewing the NPDES 
permit application and calculating effluent limits based on best available treatment technology 
and insuring that in-stream limits are met.  The same approach is used in the following equation, 
which represents the average flow reporting to the pit from the unregraded and unrevegetated 
spoil area. 

41.4 in. precip./yr x 3 pit areas x 1 ft./12/in. x 1500’x300’/pit x 7.48 gal/ft3 x 1yr/365days x 1day/24hr. x 1hr./60 
min. x 15 in. runoff/100 in. precipitation = 

= 9.9 gal./min. average discharge from spoil runoff into the pit area. 
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The total average flow to the pit is represented by the sum of the direct pit precipitation and the 
water flowing to the pit from the spoil area as follows: 

Total Average Flow = Direct Pit Precipitation + Spoil Runoff 

Total Average Flow = 21.0 gal./min + 9.9 gal./min. = 30.9 gal./min. 

The resulting average waste load from a permitted treatment pond area is as follows. 

Allowable Iron Waste Load Allocation: 
30.9 gal./min. x 3 mg/l x 0.01202 = 1.1 lbs./day 

Allowable Manganese Waste Load Allocation: 
30.9 gal./min. x 2 mg/l x 0.01202 = 0.7 lbs./day 

Allowable Aluminum Waste Load Allocation: 
30.9 gal./min. x 0.75 mg/l x 0.01202 = 0.3 lbs./day 

(Note:  0.01202 is a conversion factor to convert from a flow rate in gal/min. and a concentration in mg/l to a load in 
units of lbs./day.) 

There is little or no documentation available to quantify the actual amount of water that is 
typically pumped from active pits to treatment ponds.  Experience and observations suggest that 
the above approach is very conservative and overestimates the quantity of water, creating a large 
margin of safety in the methodology.  County specific precipitation rates can be used in place of 
the long-term state average rate, although the margin of safety is greater than differences from 
individual counties. It is common for many mining sites to have very “dry” pits that rarely 
accumulate water that would require pumping and treatment.   

Also, it is the goal of DEP’s permit review process to not issue mining permits that would cause 
negative impacts to the environment.  As a step to insure that a mine site does not produce acid 
mine drainage, it is common to require the addition of alkaline materials (waste lime, baghouse 
lime, limestone, etc.) to the backfill spoil materials to neutralize any acid-forming materials that 
may be present.  This practice of ‘alkaline addition’ or the incorporation of naturally occurring 
alkaline spoil materials (limestone, alkaline shale or other rocks) may produce alkaline pit water 
with very low metals concentrations that does not require treatment.  A comprehensive study in 
1999 evaluated mining permits issued since 1987 and found that only 2.2 percent resulted in a 
post-mining pollution discharge (Evaluation of Mining Permits Resulting in Acid Mine Drainage 
1987-1996: A Post Mortem Study, March 1999).  As a result of efforts to insure that acid mine 
drainage is prevented, most mining operations have alkaline pit water that often meets effluent 
limits and requires little or no treatment.   

While most mining operations are permitted and allowed to have a standard, 1500’ x 300’ pit, 
most are well below that size and have a corresponding decreased flow and load.  Where pit 
dimensions are greater than the standard size or multiple pits are present, the calculations to 
define the potential pollution load can be adjusted accordingly.  Hence, the above calculated 
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Waste Load Allocation is very generous and likely high compared to actual conditions that are 
generally encountered. A large margin of safety is included in the WLA calculations. 

The allowable load for the stream segment is determined by modeling of flow and water quality 
data. The allowable load has a potential Waste Load Allocation (WLA) component if there is 
active mining or anticipated future mining and a Load Allocation (LA).  So, the sum of the Load 
Allocation and the Waste Load Allocation is equal to the allowed load.  The WLA is determined 
by the above calculations and the LA is determined by the difference between the allowed load 
and the WLA. 

Allowed Load = Waste Load Allocation + Load Allocation 

Or 


Load Allocation = Allowed Load – Waste Load Allocation 


This is an explanation of the quantification of the potential pollution load reporting to the stream 
from permitted pit water treatment ponds that discharge water at established effluent limits.  This 
allows for including active mining activities and their associated Waste Load in the TMDL 
calculations to more accurately represent the watershed pollution sources and the reductions 
necessary to achieve in-stream limits.  When a mining operation is concluded its WLA is 
available for a different operation.  Where there are indications that future mining in a watershed 
may be greater than the current level of mining activity, an additional WLA amount may be 
included in the allowed load to allow for future mining. 
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Attachment D 

TMDLs By Segment 
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Peters Creek 

The TMDL for Peters Creek consists of load allocations to four sampling sites on Peters Creek 
(PC5, PC4, PC3 and PC2), six sites on unnamed tributaries to Peters Creek (PCTR1-6), one site 
on Lewis Run (LW1), one site on Lick Run (LR1), and one site on Piney Fork (PF1). Sample 
data sets were collected in 2007 and 2008. All sample points are shown on the maps included in 
Attachment A as well as on the loading schematic presented on the following page. 

Peters Creek is listed on the 1996 PA Section 303(d) list for metals from AMD as being the 
cause of the degradation to this stream. Although this TMDL will focus primarily on metal 
loading to the Peters Creek Watershed, acid loading analysis will be performed. The objective is 
to reduce acid loading to the stream, which will in turn raise the pH to the desired range 
(between 6 & 9) 99% of the time.  The result of this analysis is an acid loading reduction that 
equates to meeting standards for pH (see TMDL Endpoint section in the report, Table 2).  The 
method and rationale for addressing pH is contained in Attachment B. 

An allowable long-term average in-stream concentration was determined at each sample point 
for metals and acidity.  The analysis is designed to produce an average value that, when met, will 
be protective of the water-quality criterion for that parameter 99% of the time.  An analysis was 
performed using Monte Carlo simulation to determine the necessary long-term average 
concentration needed to attain water-quality criteria 99% of the time.  The simulation was run 
assuming the data set was log normally distributed.  Using the mean and standard deviation of 
the data set, 5000 iterations of sampling were completed, and compared against the water-quality 
criterion for that parameter. For each sampling event a percent reduction was calculated, if 
necessary, to meet water-quality criteria. A second simulation that multiplied the percent 
reduction times the sampled value was run to insure that criteria were met 99% of the time.  The 
mean value from this data set represents the long-term average concentration that needs to be 
met to achieve water-quality standards.  Following is an explanation of the TMDL for each 
allocation point. 
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Peters Creek Sampling Station Diagram 
Arrows represent direction of flow 
Diagram not to scale 

PC2 

LW1 

PCTR5 

LR1 

PC4 

PCTR3 

PC5 

PC3 

PF1 

PCTR1 

PCTR2 

PCTR4 

BR1 

34 




 

 

     

 
 

 

 

 

  
   
    
   
  
 

 

  
 

 

A waste load allocation for future mining was included at PC5 allowing for two operations with 
two active pits (1500’ x 300’) to be permitted in the future on this segment.   

Table D1. Waste load allocations for future mining operations 
Parameter Allowable Conc. 

(mg/L) 
Average Flow 

(MGD) 

Allowable Load 

(lbs/day) 
Future Operation 1 

Al 0.75 0.090 0.56 
Fe 3.0 0.090 2.25 
Mn 2.0 0.090 1.50 

TMDL calculations – PC5 – Peters Creek upstream of bridge in Finleyville 

The TMDL for sampling point PC5 consists of a load allocation to all of the area upstream of 
this point shown in Attachment A.  The load allocation for this segment of Peters Creek was 
computed using water-quality sample data collected at point PC5.  The average flow, measured 
at the sampling point PC5 (3.096 MGD), is used for these computations.   

Sample data at point PC5 shows pH ranging between 7.25 and 8.17; pH not will be addressed 
because water quality standards are being met. Table D2 shows the measured and allowable 
concentrations and loads at PC5. Table D3 shows the load reductions necessary to meet water 
quality standards at PC5. 

Table D2 Measured Allowable 
Concentration Load Concentration Load 

mg/L lbs/day mg/L lbs/day 
Aluminum 1.21 31.13 0.43 11.21 

Iron 0.78 20.12 0.78 20.12 
Manganese 0.52 13.52 0.52 13.52 

Acidity -97.50 -2517.51 -97.50 -2517.51
 Alkalinity 135.43 3496.76 

Table D3. Allocations PC5 
PC5 Al (Lbs/day) 
Existing Load @ PC5 31.13 
Allowable Load @ PC5 11.21 
Load Reduction @ PC5 19.92 
% Reduction required @ PC5 64% 
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TMDL calculations- PCTR1 - Unnamed tributary to Peters Creek at Stonebridge Drive near 
Giant Eagle in Finleyville 

The TMDL for sampling point PCTR1 consists of a load allocation to all of the area upstream of 
this point shown in Attachment A.  The load allocation for the unnamed tributary to Peters Creek 
was computed using water-quality sample data collected at point PCTR1.  The average flow, 
measured at the sampling point PCTR1 (0.0504 MGD), is used for these computations.  

Sample data at point PCTR1 shows pH ranging between 7.84 and 9.13; pH will not be addressed.  
Table D4 shows the measured and allowable concentrations and loads at PCTR1.  Table D5 
shows the load reductions necessary to meet water quality standards at PCTR1.  

Table D4 Measured Allowable 
Concentration Load Concentration Load 

mg/L lbs/day mg/L lbs/day 
Aluminum 0.61 0.26 0.17 0.07 

Iron 0.49 0.21 0.36 0.15 
Manganese 0.06 0.02 0.06 0.02 

Acidity -244.25 -94.26 -244.25 -94.26 
Alkalinity 273.55 114.98 

Table D5. Allocations PCTR1 
PCTR1 Al (Lbs/day) Iron (Lbs/day) 
Existing Load @ PCTR1 0.26 0.21 
Allowable Load @ PCTR1 0.07 0.15 
Load Reduction @ PCTR1 0.19 0.06 
% Reduction required @ PCTR1 73% 29% 

TMDL calculations- PCTR2 – Unnamed tributary to Peters Creek at Norfolk Southern Railroad 
crossing in Gastonville 

The TMDL for sample point PCTR2 consists of a load allocation to all of the area upstream of 
this point shown in Attachment A. The load allocation for this segment of the unnamed tributary 
to Peters Creek was computed using water-quality sample data collected at point PCTR2.  The 
average flow, measured at the sampling point PCTR2 (0.604 MGD), is used for these 
computations.  

Sample data at point PCTR2 shows that this segment has a pH ranging between 7.64 and 8.39; 
pH will not be addressed because water quality standards are being met. A TMDL for aluminum 
and manganese has been calculated at this site 

Table D6 shows the measured and allowable concentrations and loads at PCTR2. Table D7 
shows the percent reductions for aluminum and manganese. 
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Table D6 Measured Allowable 
Concentration Load Concentration Load 

mg/L lbs/day mg/L lbs/day 
Aluminum 0.77 3.87 0.15 0.77 

Iron 0.39 1.98 0.39 1.98 
Manganese 0.19 0.95 0.71 0.84 

Acidity -70.38 -354.75 -70.38 -354.75
 Alkalinity 98.35 495.77 

Table D7. Allocations PCTR2 
PCTR2 Al (Lbs/day) Mn (Lbs/day) 
Existing Load @ PCTR2 3.87 0.95 
Allowable Load @ PCTR2 0.77 0.84 
Load Reduction @ PCTR2 3.10 0.11 
% Reduction required @ PCTR2 80% 12% 

Waste Load Allocation –USA South Hills Landfill, Inc. 

The USA South Hills Landfill (SMP0200102; NPDES PA0591980) has two mine drainage 
treatment facilities requiring treatment.  Outfalls 003A and 004B are discharges from treatment 
facilities.  One discharge can be operational receiving water from one standard size pit 
(1500’X300’); in addition, iron must be discharged at a concentration of equal to or less than 1.5 
mg/L. These discharges do not have effluent limits for aluminum currently; a concentration of 
0.75 mg/L was assigned to the discharge for aluminum in the effluent.  The following table 
shows the waste load allocation for this discharge. 

Table D8. Waste load allocations at USA South Hills Landfill 
Parameter Monthly Avg. 

Allowable Conc. (mg/L) 
Average Flow 

(MGD) 

Allowable Load 

(lbs/day) 
003A or 004B 

Al 0.75 0.045 0.28 
Fe 1.5 0.045 0.56 
Mn 2.0 0.045 0.75 

TMDL calculations- PCTR3 – Unnamed tributary to Peters Creek draining mined area upstream 
of PC4 

The TMDL for sampling point PCTR3 consists of a load allocation to all of the area upstream of 
the point shown in Attachment A.  The load allocation for this segment of Peters Creek was 
computed using water-quality sample data collected at point PCTR3.  The average flow, 
measured at the sampling point PCTR3 (0.207 MGD), is used for these computations.  
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Sample data at point PCTR3 shows pH ranging between 4.12 and 4.95; pH will be addressed.  A 
TMDL for aluminum, iron, and manganese at PCTR3 has been calculated.  

Table D9 shows the measured and allowable concentrations and loads at PCTR3. Table D10 
shows the percent reduction for aluminum, iron, manganese, and acidity needed at PCTR3. 

Table D9 Measured Allowable 
Concentration Load Concentration Load 

mg/L lbs/day mg/L lbs/day 
Aluminum 11.31 19.56 0.23 0.39 

Iron 1.83 3.17 0.27 0.48 
Manganese 2.62 4.53 0.68 1.18 

Acidity 158.10 273.46 1.58 2.73 
Alkalinity 7.45 12.89 

Table D10. Allocations PCTR3 

PCTR3 Al (Lbs/day) Fe (Lbs/day) Mn (Lbs/day) 
Acidity 

(Lbs/day) 
Existing Load @ PCTR3 19.56 3.17 4.53 158.10 
Allowable Load @ PCTR3 0.39 0.48 1.18 1.58 
Load Reduction @ PCTR3 19.17 2.69 3.35 156.52 
% Reduction required @ PCTR3 98% 85% 74% 99% 

A waste load allocation for future mining was included at PC4 allowing for two operations with 
two active pits (1500’ x 300’) to be permitted in the future on this segment.   

Table D11. Waste load allocations for future mining operations 
Parameter Allowable Conc. 

(mg/L) 
Average Flow 

(MGD) 

Allowable Load 

(lbs/day) 
Future Operation 1 

Al 0.75 0.090 0.56 
Fe 3.0 0.090 2.25 
Mn 2.0 0.090 1.50 

TMDL calculations- PC4 – Peters Creek downstream of TR844 bridge 

The TMDL for sampling point PC4 consists of a load allocation to all of the area between PC5 
and PC4 shown in Attachment A.  The load allocation for this segment of Peters Creek was 
computed using water-quality sample data collected at point PC4.  The average flow, measured 
at the sampling point PC4 (4.897 MGD), is used for these computations.  
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Sample data at point PC4 shows pH ranging between 7.30 and 8.04; pH will not be addressed as 
water quality standards are being met.  A TMDL for aluminum, iron, and manganese at PC4 has 
been calculated. 

Table D12 shows the measured and allowable concentrations and loads at PC4. Table D13 shows 
the percent reduction for aluminum, iron, manganese, and acidity needed at PC4. 

Table D12 Measured Allowable 
Concentration Load Concentration Load 

mg/L lbs/day mg/L lbs/day 
Aluminum 1.48 60.29 0.18 7.23 

Iron 0.44 17.91 0.39 15.76 
Manganese 0.33 13.43 0.30 12.08 

Acidity -87.18 -3560.59 -87.18 -3560.59
 Alkalinity 112.80 4607.22 

The measured and allowable loading for point PC4 for aluminum, iron and manganese was 
computed using water-quality sample data collected at the point.  This was based on the sample 
data for the point and did not account for any loads already specified from upstream sources. 
The additional load from points PCTR1/PCTR2/PCTR3/PC5 shows the total load that was 
permitted from upstream sources. This value was added to the difference in existing loads 
between points PCTR1/PCTR2/PCTR3/PC5 and PC4 to determine a total load tracked for the 
segment of stream between PCTR1/PCTR2/PCTR3/PC5 and PC4. This load will be compared to 
the allowable load to determine if further reductions are needed to meet the calculated TMDL at 
PC4. 

Table D13. Allocations PC4 
PC4 Al (lbs/day) Fe (lbs/day) Mn (lbs/day) 

Existing Load @ PC4 60.29 17.91 13.43 
Difference in measured loads between the loads that enter and existing PC4 5.47 14.53 0.99 
Additional load tracked from above samples 12.44 0.63 2.02 
Total load tracked between PCTR1/PCTR2/PCTR3/PC5 and PC4 17.91 15.16 3.01 
Allowable Load @ PC4 7.23 15.76 12.08 
Load Reduction  @ PC4 10.68 0 0 
% Reduction required at PC4 60% 0% 0% 

A waste load allocation for future mining was included at PF1 allowing for two operations with 
two active pits (1500’ x 300’) to be permitted in the future on this segment.   
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Table D14. Waste load allocations for future mining operations 
Parameter Allowable Conc. 

(mg/L) 
Average Flow 

(MGD) 

Allowable Load 

(lbs/day) 
Future Operation 1 

Al 0.75 0.090 0.56 
Fe 3.0 0.090 2.25 
Mn 2.0 0.090 1.50 

TMDL calculations- PF1- Piney Fork upstream of railroad underpass on Piney Fork Road 

The TMDL for sampling point PF1 consists of a load allocation to all of the area upstream of this 
point shown in Attachment A.  The load allocation for Piney Fork was computed using water-
quality sample data collected at point PF1.  The average flow, measured at the sampling point 
PF1 (10.820 MGD), is used for these computations.  

Sample data at point PF1 shows pH ranging between 7.23 and 8.69; pH will not be addressed 
because water quality standards are being met.   

Table D15 shows the measured and allowable concentrations and loads at PF1.  Table D16 
shows the load reductions necessary to meet water quality standards at PF1.  

Table D15 Measured Allowable 
Concentration Load Concentration Load 

mg/L lbs/day mg/L lbs/day 
Aluminum 0.41 36.82 0.30 26.88 

Iron 0.23 21.03 0.23 21.03 
Manganese 0.28 24.93 0.28 24.93 

Acidity -101.60 -9168.30 -101.60 -9168.30
 Alkalinity 131.05 11825.84 

Table D16. Allocations PF1 
PF1 Al (Lbs/day) 
Existing Load @ PF1 36.82 
Allowable Load @ PF1 26.88 
Load Reduction @ PF1 9.94 
% Reduction required @ PF1 27% 

A waste load allocation for future mining was included at PC3 allowing for two operations with 
two active pits (1500’ x 300’) to be permitted in the future on this segment.   
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Table D17. Waste load allocations for future mining operations 
Parameter Allowable Conc. 

(mg/L) 
Average Flow 

(MGD) 

Allowable Load 

(lbs/day) 
Future Operation 1 

Al 0.75 0.090 0.56 
Fe 3.0 0.090 2.25 
Mn 2.0 0.090 1.50 

TMDL calculations- PC3- Peters Creek downstream of abandoned bridge on Old Snowden Road 

The TMDL for sample point PC3 consists of a load allocation to all of the area between PC4 and 
PC3 shown in Attachment A. The load allocation for this segment of Peters Creek was computed 
using water-quality sample data collected at point PC3.  The average flow, measured at the 
sampling point PC3 (11.739 MGD), is used for these computations.  

Sample data at point PC3 shows that this segment has a pH ranging between 7.35 and 8.70; pH 
will not be addressed because water quality standards are being met.  

Table D18 shows the measured and allowable concentrations and loads at PC3. Table D19 shows 
the percent reductions for aluminum, iron and manganese. 

Table D18 Measured Allowable 
Concentration Load Concentration Load 

mg/L lbs/day mg/L lbs/day 
Aluminum 0.71 69.39 0.12 11.80 

Iron 0.42 40.87 0.31 30.25 
Manganese 0.19 18.18 0.19 18.18 

Acidity -136.80 -13392.63 -136.80 -13392.63
 Alkalinity 161.70 15830.33 

The measured and allowable loading for point PC3 for aluminum, iron and manganese was 
computed using water-quality sample data collected at the point.  This was based on the sample 
data for the point and did not account for any loads already specified from upstream sources. 
The additional load from points PC3 shows the total load that was permitted from upstream 
sources. This value was added to the difference in existing loads between points PC4/PF1 and 
PC3 to determine a total load tracked for the segment of stream between PC3 and PC4/PF1. This 
load will be compared to the allowable load to determine if further reductions are needed to meet 
the calculated TMDL at PC3. 
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Table D19. Allocations PC3 
PC3 Al (lbs/day) Fe (lbs/day) 

Existing Load @ PC3 69.39 40.87 
Difference in measured loads between the loads that enter and existing PC3 -27.72 22.96 
Additional load tracked from above samples 34.11 15.76 
Total load tracked between PC4/PF1 and PC3 24.56 38.72 
Allowable Load @ PC3 11.80 30.25 
Load Reduction  @ PC3 12.76 8.47 
% Reduction required at PC3 52% 22% 

TMDL calculations- PCTR4- Unnamed tributary to Peters Creek at Old Snowden Road 

The TMDL for sampling point PCTR4 consists of a load allocation to all of the area upstream of 
this point shown in Attachment A.  The load allocation for the unnamed tributary to Peters Creek 
was computed using water-quality sample data collected at point PCTR4.  The average flow, 
measured at the sampling point PCTR4 (0.136 MGD), is used for these computations.  

Sample data at point PCTR4 shows pH ranging between 7.89 and 8.89; pH will not be addressed 
because water quality standards are being met.   

Table D20 shows the measured and allowable concentrations and loads at PCTR4.  Table D21 
shows the load reductions necessary to meet water quality standards at PCTR4.  

Table D20 Measured Allowable 
Concentration Load Concentration Load 

mg/L lbs/day mg/L lbs/day 
Aluminum 0.38 0.43 0.21 0.24 

Iron 0.27 0.31 0.27 0.31 
Manganese 0.08 0.09 0.08 0.09 

Acidity -97.60 -111.01 -97.60 -111.01
 Alkalinity 115.45 131.31 

Table D21. Allocations PCTR4 
PCTR4 Al (Lbs/day) 
Existing Load @ PCTR4 0.43 
Allowable Load @ PCTR4 0.24 
Load Reduction @ PCTR4 0.19 
% Reduction required @ PCTR4 44% 

A waste load allocation for future mining was included at LR1 allowing for two operations with 
two active pits (1500’ x 300’) to be permitted in the future on this segment.   
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Table D22. Waste load allocations for future mining operations 
Parameter Allowable Conc. 

(mg/L) 
Average Flow 

(MGD) 

Allowable Load 

(lbs/day) 
Future Operation 1 

Al 0.75 0.090 0.56 
Fe 3.0 0.090 2.25 
Mn 2.0 0.090 1.50 

TMDL calculations- LR1- Lick Run upstream of Piney Fork Road crossing 

The TMDL for sampling point LR1 consists of a load allocation to all of the area upstream of 
this point shown in Attachment A.  The load allocation for Lick Run was computed using water-
quality sample data collected at point LR1.  The average flow, measured at the sampling point 
LR1 (5.258 MGD), is used for these computations.  

Sample data at point LR1 shows pH ranging between 7.75 and 8.70; pH will not be addressed 
because water quality standards are being met.   

Table D23 shows the measured and allowable concentrations and loads at LR1.  Table D24 
shows the load reductions necessary to meet water quality standards at LR1.  

Table D23 Measured Allowable 
Concentration Load Concentration Load 

mg/L lbs/day mg/L lbs/day 
Aluminum 0.58 25.21 0.13 5.80 

Iron 0.19 8.30 0.19 8.30 
Manganese 0.13 5.60 0.13 5.60 

Acidity -82.90 -3635.09 -82.90 -3635.09
 Alkalinity 116.60 5112.81 

Table D24. Allocations LR1 
LR1 Al (Lbs/day) 
Existing Load @ LR1 25.21 
Allowable Load @ LR1 5.80 
Load Reduction @ LR1 19.41 
% Reduction required @ LR1 77% 

A waste load allocation for future mining was included at PC2 allowing for two operations with 
two active pits (1500’ x 300’) to be permitted in the future on this segment.   
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Table D25. Waste load allocations for future mining operations 
Parameter Allowable Conc. 

(mg/L) 
Average Flow 

(MGD) 

Allowable Load 

(lbs/day) 
Future Operation 1 

Al 0.75 0.090 0.56 
Fe 3.0 0.090 2.25 
Mn 2.0 0.090 1.50 

TMDL calculations- PC2- Peters Creek at open metal grate bridge downstream of Beam Run 

The TMDL for sample point PC2 consists of a load allocation to all of the area between PC3 and 
PC2 shown in Attachment A. The load allocation for this segment of Peters Creek was computed 
using water-quality sample data collected at point PC2.  The average flow, measured at the 
sampling point PC2 (17.511 MGD), is used for these computations.  

Sample data at point PC2 shows that this segment has a pH ranging between 7.66 and 8.71; pH 
will not be addressed as water quality standards are being met.  

Table D26 shows the measured and allowable concentrations and loads at PC2. Table D27 shows 
the percent reductions for aluminum, iron, manganese and acidity. 

Table D26 Measured Allowable 
Concentration Load Concentration Load 

mg/L lbs/day mg/L lbs/day 
Aluminum 0.93 135.92 0.10 14.95 

Iron 0.49 72.14 0.23 33.19 
Manganese 0.13 18.95 0.13 18.95 

Acidity -92.15 -13457.29 -92.15 -13457.29
 Alkalinity 116.45 17005.98 

The measured and allowable loading for point PC2 for aluminum, iron and manganese was 
computed using water-quality sample data collected at the point.  This was based on the sample 
data for the point and did not account for any loads already specified from upstream sources. 
The additional load from points PC2 shows the total load that was permitted from upstream 
sources. This value was added to the difference in existing loads between points 
PCTR4/LR1/PC3 and PC2 to determine a total load tracked for the segment of stream between 
PC2 and PCTR4/LR1/PC3. This load will be compared to the allowable load to determine if 
further reductions are needed to meet the calculated TMDL at PC2. 
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Table D27. Allocations PC2 
PC2 Al (lbs/day) Fe (lbs/day) 

Existing Load @ PC2 135.92 72.14 
Difference in measured loads between the loads that enter and existing PC2 40.89 54.30 
Additional load tracked from above samples 17.84 30.25 
Total load tracked between PC3/LR1/PCTR4 and PC2 58.73 84.55 
Allowable Load @ PC2 14.95 33.19 
Load Reduction  @ PC2 43.78 51.36 
% Reduction required at PC2 75% 61% 

A waste load allocation for future mining was included at LW1 allowing for two operations with 
two active pits (1500’ x 300’) to be permitted in the future on this segment.   

Table D28. Waste load allocations for future mining operations 
Parameter Allowable Conc. 

(mg/L) 
Average Flow 

(MGD) 

Allowable Load 

(lbs/day) 
Future Operation 1 

Al 0.75 0.090 0.56 
Fe 3.0 0.090 2.25 
Mn 2.0 0.090 1.50 

TMDL calculations- LW1- Lewis Run downstream of Bridge on Old Clairton Road near 
intersection with Route 51 

The TMDL for sample point LW1 consists of a load allocation to all of the area upstream of 
LW1 shown in Attachment A. The load allocation for this segment of Lewis Run was computed 
using water-quality sample data collected at point LW1.  The average flow, measured at the 
sampling point LW1 (3.608 MGD), is used for these computations.  

Sample data at point LW1 shows that this segment has a pH ranging between 7.85 and 8.64; pH 
will not be addressed because water quality standards are being met.  

Table D29 shows the measured and allowable concentrations and loads at LW1. Table D30 
shows the percent reductions for aluminum, iron, manganese and acidity. 
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Table D29 Measured Allowable 
Concentration Load Concentration Load 

mg/L lbs/day mg/L lbs/day 
Aluminum 0.45 13.63 0.17 5.04 

Iron 0.25 7.61 0.25 7.61 
Manganese 0.17 5.17 0.17 5.17 

Acidity -41.40 -1245.71 -41.40 -1245.71
 Alkalinity 61.05 1836.97 

Table D30. Allocations LW1 
LW1 Al (Lbs/day) 
Existing Load @ LW1 13.63 
Allowable Load @ LW1 5.04 
Load Reduction @ LW1 8.59 
% Reduction required @ LW1 63% 

TMDL calculations- PCTR5 – Unnamed tributary to Peters Creek at bridge on Peters Creek 
Road off of Route 51 

The TMDL for sample point PCTR5 consists of a load allocation to all of the area upstream of 
PCTR5 shown in Attachment A. The load allocation for this segment of the unnamed tributary to 
Peters Creek was computed using water-quality sample data collected at point PCTR5.  The 
average flow, measured at the sampling point PCTR5 (0.226 MGD), is used for these 
computations.  

Sample data at point PCTR5 shows that this segment has a pH ranging between 8.01 and 8.75; 
pH will not be addressed because water quality standards are being met.  

Table D31 shows the measured and allowable concentrations and loads at PCTR5. Table D32 
shows the percent reductions for aluminum, iron, manganese and acidity. 

Table D31 Measured Allowable 
Concentration Load Concentration Load 

mg/L lbs/day mg/L lbs/day 
Aluminum 0.35 0.67 0.24 0.46 

Iron 0.38 0.72 0.38 0.72 
Manganese 0.07 0.14 0.07 0.14 

Acidity -203.60 -384.44 -203.60 -384.44
 Alkalinity 234.30 442.41 
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Table D32. Allocations PCTR5 
PCTR5 Al (Lbs/day) 
Existing Load @ PCTR5 0.67 
Allowable Load @ PCTR5 0.46 
Load Reduction @ PCTR5 0.21 
% Reduction required @ PCTR5 31% 

Margin of Safety 

For this study the margin of safety is applied implicitly.  A MOS is implicit because the 
allowable concentrations and loadings were simulated using Monte Carlo techniques and 
employing the @Risk software.  Other margins of safety used for this TMDL analysis include 
the following: 

•	 An additional MOS is provided because that the calculations were done with a daily Fe 
average instead of the 30-day average. 

Seasonal Variation 

Seasonal variation is implicitly accounted for in these TMDLs because the data used represents 
all seasons. 

Critical Conditions 

The reductions specified in this TMDL apply at all flow conditions.  A critical flow condition 
could not be identified from the data used for this analysis. 
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Attachment E 

Excerpts Justifying Changes Between the 1996, 1998, and 2002 


Section 303(d) Lists and Integrated Report/List (2004, 2006) 
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The following are excerpts from the Pennsylvania DEP Section 303(d) narratives that justify 
changes in listings between the 1996, 1998, 2002, 2004 and 2006 303(d) Lists and Integrated 
Report/List (2006).  The Section 303(d) listing process has undergone an evolution in 
Pennsylvania since the development of the 1996 list. 

In the 1996 Section 303(d) narrative, strategies were outlined for changes to the listing process. 
Suggestions included, but were not limited to, a migration to a Global Information System (GIS), 
improved monitoring and assessment, and greater public input.   

The migration to a GIS was implemented prior to the development of the 1998 Section 303(d) 
list.  As a result of additional sampling and the migration to the GIS some of the information 
appearing on the 1996 list differed from the 1998 list.  Most common changes included: 

1. 	 mileage differences due to recalculation of segment length by the GIS; 
2. 	 slight changes in source(s)/cause(s) due to new EPA codes; 
3. 	 changes to source(s)/cause(s), and/or miles due to revised assessments; 
4. 	 corrections of misnamed streams or streams placed in inappropriate SWP subbasins; 

and 
5. 	unnamed tributaries no longer identified as such and placed under the named 

watershed listing. 

Prior to 1998, segment lengths were computed using a map wheel and calculator.  The segment 
lengths listed on the 1998 Section 303(d) list were calculated automatically by the GIS (ArcInfo) 
using a constant projection and map units (meters) for each watershed.  Segment lengths 
originally calculated by using a map wheel and those calculated by the GIS did not always match 
closely. This was the case even when physical identifiers (e.g., tributary confluence and road 
crossings) matching the original segment descriptions were used to define segments on digital 
quad maps.  This occurred to some extent with all segments, but was most noticeable in 
segments with the greatest potential for human errors using a map wheel for calculating the 
original segment lengths (e.g., long stream segments or entire basins). 

Migration to National Hydrography Data (NHD) 

New to the 2006 report is use of the 1/24,000 National Hydrography Data (NHD) streams GIS 
layer. Up until 2006 the Department relied upon its own internally developed stream layer. 
Subsequently, the United States Geologic Survey (USGS) developed 1/24,000 NHD streams 
layer for the Commonwealth based upon national geodatabase standards. In 2005, DEP 
contracted with USGS to add missing streams and correct any errors in the NHD. A GIS 
contractor transferred the old DEP stream assessment information to the improved NHD and the 
old DEP streams layer was archived.  Overall, this marked an improvement in the quality of the 
streams layer and made the stream assessment data compatible with national standards but it 
necessitated a change in the Integrated Listing format.  The NHD is not attributed with the old 
DEP five digit stream codes so segments can no longer be listed by stream code but rather only 
by stream name or a fixed combination of NHD fields known as reachcode and ComID. The 
NHD is aggregated by Hydrologic Unit Code (HUC) watersheds so HUCs rather than the old 
State Water Plan (SWP) watersheds are now used to group streams together. The map in 
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Appendix E illustrates the relationship between the old SWP and new HUC watershed 
delineations. A more basic change was the shift in data management philosophy from one of 
“dynamic segmentation” to “fixed segments”. The dynamic segmentation records were proving 
too difficult to mange from an historical tracking perspective. The fixed segment methods will 
remedy that problem. The stream assessment data management has gone through many changes 
over the years as system requirements and software changed. It is hoped that with the shift to the 
NHD and OIT’s (Office of Information Technology) fulltime staff to manage and maintain 
SLIMS the systems and formats will now remain stable over many Integrated Listing cycles. 
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Attachment F 

Water Quality Data Used In TMDL Calculations 
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Site 
Name 

PCTR1 
PCTR1 
PCTR1 
PCTR1 

Date 

8/8/2007 
10/4/2007 
3/27/2008 
6/26/2008 

Flow 
(MGD) 

0.0144 
0.0072 
0.1441 

0.03603 

pH (Lab) 

8.2 
8.2 
8.3 
8.3 

pH (Field) 

7.84 
8.05 
9.13 
8.58 

Acidity 
(mg/L) 

-196 
-267.4 
-203.6 

-230 

Alkalinity 
(mg/L) 

258 
297.2 
266.4 
272.6 

Conductivity 
(uS) 

1033 
998 
589 
920 

TDS 
(mg/L) 

513 
504 
293 
460 

TSS 
(mg/L) 

20 
1.5 
18 

6 

Al (mg/L) 

1.38 
0.25 

0.576 
0.25 

Fe (mg/L) 

0.707 
0.15 

0.962 
0.15 

Mn (mg/L) 

0.079 
0.054 
0.065 
0.025

 Average 

StDev 

0.05 
0.06 

8.25 
0.06 

8.40 
0.58 

-224.25 
32.25 

273.55 
16.86 

885.00 
202.91 

442.50 
102.32 

11.38 
9.03 

0.61 
0.53 

0.49 
0.41 

0.06
0.02 

Site 
Name 

PC5 
PC5 
PC5 
PC5 

Date 

8/8/2007 
10/4/2007 
3/27/2007 
6/26/2008 

Flow 
(MGD) 

0.87 
0.6 

8.09 
2.82 

pH (Lab) 

7.9 
7.6 
7.7 
7.8 

pH (Field) 

7.62 
7.25 
8.17 

8 

Acidity 
(mg/L) 

-77.6 
-76 

-125.4 
-111 

Alkalinity 
(mg/L) 

141.2 
122.1 
145.8 
132.6 

Conductivity 
(uS) 

1082 
1149 
664 
798 

TDS 
(mg/L) 

541 
574 
332 
398 

TSS 
(mg/L) 

18 
12 

1.5 
16 

Al (mg/L) 

0.928 
0.998 
1.534 
1.363 

Fe (mg/L) 

0.906 
0.694 
0.506 
1.011 

Mn (mg/L) 

0.436 
0.677 
0.539 
0.442

 Average 

StDev 

3.10 
3.47 

7.75 
0.13 

7.76 
0.41 

-97.50 
24.62 

135.43 
10.43 

923.25 
230.26 

461.25 
115.15 

11.88 
7.35 

1.21 
0.29 

0.78 
0.22 

0.52
0.11 

Site 
Name 

PCTR2 
PCTR2 
PCTR2 
PCTR2 

Date 

8/8/2007 
10/4/2007 
3/28/2008 
6/26/2008 

Flow 
(MGD) 

0.32 
0.17 
1.28 
0.65 

pH (Lab) 

8.05 
7.9 
7.8 
7.9 

pH (Field) 

7.87 
7.64 
8.39 
8.16 

Acidity 
(mg/L) 

-50.9 
-64.8 
-91.2 
-74.6 

Alkalinity 
(mg/L) 

102.4 
84.4 
112 
94.6 

Conductivity 
(uS) 

1123 
1105 
684 
845 

TDS 
(mg/L) 

556 
548 
339 
422 

TSS 
(mg/L) 

1.5 
1.5 

4 
8 

Al (mg/L) 

0.25 
0.25 

1.833 
0.739 

Fe (mg/L) 

0.302 
0.15 

0.678 
0.442 

Mn (mg/L) 

0.063 
0.025 
0.54 

0.125

 Average 

StDev 

0.61 
0.49 

7.91 
0.10 

8.02 
0.33 

-70.38 
16.95 

98.35 
11.71 

939.25 
212.35 

466.25 
104.70 

3.75 
3.07 

0.77 
0.75 

0.39 
0.22 

0.19
0.24 

Site 
Name 

PCTR3 
PCTR3 
PCTR3 

Date 

8/8/2007 
10/4/2007 
3/27/2008 

Flow 
(MGD) 

0.04 
0.0288 

0.63 

pH (Lab) 

5 
4.4 
4.5 

pH (Field) 

4.7 
4.12 
4.95 

Acidity 
(mg/L) 

50 
127 

349.8 

Alkalinity 
(mg/L) 

9 
7.8 
9.8 

Conductivity 
(uS) 

1213 
1265 

945 

TDS 
(mg/L) 

605 
628 
473 

TSS 
(mg/L) 

1.5 
1.5 
10 

Al (mg/L) 

1.79 
12.3 

15.74 

Fe (mg/L) 

1.32 
0.15 

4.805 

Mn (mg/L) 

2.05 
3.02 

2.462 
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PCTR3 6/26/2008 0.14 4 4.3 105.6 3.2 1157 575 8 15.401 1.05 2.939

 Average 

StDev 

0.21 
0.28 

4.48 
0.41 

4.52 
0.38 

158.10 
131.86 

7.45 
2.95 

1145.00
140.44 570.25 68.37 

5.25 
4.41 

11.31 
6.53 

1.83 
2.04 

2.62
0.45 

Site 
Name 

PC4 
PC4 
PC4 
PC4 

Date 

8/8/2007 
10/4/2007 
3/27/2008 
6/26/2008 

Flow 
(MGD) 

1.74 
0.84 

12.35 
4.66 

pH (Lab) 

8.2 
7.7 

7.65 
7.9 

pH (Field) 

7.97 
7.3 

8.01 
8.04 

Acidity 
(mg/L) 

-71.6 
-67.6 

-106.5 
-103 

Alkalinity 
(mg/L) 

115.4 
93.8 

124.2 
117.8 

Conductivity 
(uS) 

1097 
1133 
701 
823 

TDS 
(mg/L) 

547 
565 
351 
409 

TSS 
(mg/L) 

1.5 
1.5 
26 
10 

Al (mg/L) 

0.584 
0.752 
3.25 

1.318 

Fe (mg/L) 

0.319 
0.15 

0.922 
0.363 

Mn (mg/L) 

0.141 
0.261 
0.639 
0.274

 Average 

StDev 

4.90 
5.23 

7.86 
0.25 

7.83 
0.35 

-87.18 
20.41 

112.80 
13.20 

938.50 
210.32 

468.00 
104.59 

9.75 
11.55 

1.48 
1.22 

0.44 
0.34 

0.33
0.22 

Site 
Name 

PF1 
PF1 
PF1 
PF1 

Date 

8/15/2007 
10/4/2007 
3/27/2008 
6/26/2008 

Flow 
(MGD) 

5.99 
3.84 

18 
15.45 

pH (Lab) 

7.6 
7.6 

8 
7.5 

pH (Field) 

7.55 
7.23 
8.69 
7.98 

Acidity 
(mg/L) 

-98 
-95 

-134.4 
-79 

Alkalinity 
(mg/L) 

139.8 
125.6 
162.2 
96.6 

Conductivity 
(uS) 

1242 
1236 

988 
835 

TDS 
(mg/L) 

623 
618 
496 
418 

TSS 
(mg/L) 

1.5 
1.5 
1.5 

9 

Al (mg/L) 

0.25 
0.25 
0.51 

0.622 

Fe (mg/L) 

0.15 
0.15 
0.15 

0.482 

Mn (mg/L) 

0.366 
0.273 
0.319 
0.147

 Average 

StDev 

10.82 
6.95 

7.68 
0.22 

7.86 
0.63 

-101.60 
23.40 

131.05 
27.47 

1075.25
199.15 538.75 99.64 

3.38 
3.75 

0.41 
0.19 

0.23 
0.17 

0.28
0.09 

Site 
Name 

LR1 
LR1 
LR1 
LR1 

Date 

8/15/2007 
10/4/2007 
3/27/2008 
6/27/2008 

Flow 
(MGD) 

4.38 
2.06 

11.77 
2.369 

pH (Lab) 

8.2 
8 
8 

8.1 

pH (Field) 

8.03 
7.75 

8.7 
8.44 

Acidity 
(mg/L) 

-79.8 
-58.2 

-106.4 
-87.2 

Alkalinity 
(mg/L) 

121.6 
100.4 
136.8 
107.6 

Conductivity 
(uS) 

1176 
1140 
1075 
1016 

TDS 
(mg/L) 

585 
571 
541 
506 

TSS 
(mg/L) 

1.5 
1.5 
16 
2.5 

Al (mg/L) 

0.25 
0.25 
1.55 
0.25 

Fe (mg/L) 

0.15 
0.15 
0.15 

0.307 

Mn (mg/L) 

0.025 
0.025 

0.39 
0.071

 Average 

StDev 

5.14 
4.54 

8.08 
0.10 

8.23 
0.42 

-82.90 
19.92 

116.60 
16.09 

1101.75
70.82 550.75 35.03 

5.38 
7.10 

0.58 
0.65 

0.19 
0.08 

0.13
0.18 
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Site 
Name 

LW1 
LW1 
LW1 
LW1 

Date 

8/15/2007 
10/4/2007 
3/28/2008 
6/26/2008 

Flow 
(MGD) 

1.97 
1.24 

5.033 
6.18 

pH (Lab) 

8 
8 

7.9 
7.9 

pH (Field) 

7.96 
7.85 
8.64 
8.35 

Acidity 
(mg/L) 

-42 
-37.6 
-42.4 
-43.6 

Alkalinity 
(mg/L) 

64.2 
58.8 
61.4 
59.8 

Conductivity 
(uS) 

1952 
1916 

846 
823 

TDS 
(mg/L) 

972 
953 
422 
413 

TSS 
(mg/L) 

1.5 
4 
8 
6 

Al (mg/L) 

0.25 
0.25 

1.062 
0.25 

Fe (mg/L) 

0.15 
0.15 

0.562 
0.15 

Mn (mg/L) 

0.149 
0.156 
0.304 
0.078

 Average 

StDev 

3.61 
2.38 

7.95 
0.06 

8.20 
0.36 

-41.40 
2.62 

61.05 
2.36 

1384.25
635.04 690.00 314.77 

4.88 
2.78 

0.45 
0.41 

0.25 
0.21 

0.17
0.09 

Site 
Name 

PCTR4 
PCTR4 
PCTR4 
PCTR4 

Date 

8/15/2007 
10/4/2007 
3/28/2008 
6/26/2008 

Flow 
(MGD) 

0.04323 
0.036 
0.322 

0.1441 

pH (Lab) 

8.2 
8.2 

8 
8 

pH (Field) 

8.03 
8.01 
8.75 
8.43 

Acidity 
(mg/L) 

-108.8 
-108.6 

-80 
-93 

Alkalinity 
(mg/L) 

127.2 
130.8 

98.6 
105.2 

Conductivity 
(uS) 

1775 
1839 
1097 
1429 

TDS 
(mg/L) 

892 
924 
547 
714 

TSS 
(mg/L) 

1.5 
1.5 
12 
12 

Al (mg/L) 

0.25 
0.25 

0.775 
0.25 

Fe (mg/L) 

0.326 
0.15 

0.472 
0.15 

Mn (mg/L) 

0.064 
0.025 
0.151 
0.073

 Average 

StDev 

0.14 
0.13 

8.10 
0.12 

8.31 
0.35 

-97.60 
13.87 

115.45 
15.94 

1535.00
343.07 769.25 174.61 

6.75 
6.06 

0.38 
0.26 

0.27 
0.16 

0.08
0.05 

Site 
Name 

PC2 
PC2 
PC2 
PC2 

Date 

8/15/2007 
10/4/2007 
3/28/2008 
6/27/2008 

Flow 
(MGD) 

13.94 
8.53 

12.302 
35.301 

pH (Lab) 

8 
7.9 

8 
8 

pH (Field) 

7.91 
7.66 
8.71 
8.33 

Acidity 
(mg/L) 

-97 
-72.8 
-109 
-89.8 

Alkalinity 
(mg/L) 

123.6 
103.8 
126.6 
111.8 

Conductivity 
(uS) 

1166 
1194 
879 

1004 

TDS 
(mg/L) 

584 
597 
440 
500 

TSS 
(mg/L) 

1.5 
1.5 
40 
2.5 

Al (mg/L) 

0.25 
0.25 

2.973 
0.25 

Fe (mg/L) 

0.15 
0.15 

1.526 
0.15 

Mn (mg/L) 

0.081 
0.025 
0.322 
0.091

 Average 

StDev 

17.52 
12.07 

7.98 
0.05 

8.15 
0.46 

-92.15 
15.14 

116.45 
10.58 

1060.75
147.29 530.25 73.95 

11.38 
19.09 

0.93 
1.36 

0.49 
0.69 

0.13
0.13 

Site 
Name 

PC3 
PC3 
PC3 
PC3 

Date 

8/15/2007 
10/4/2007 
3/28/2008 
6/27/2008 

Flow 
(MGD) 

8.22 
5.31 

24.802 
8.643 

pH (Lab) 

7.8 
8 
8 

7.9 

pH (Field) 

7.65 
7.35 
8.7 

8.19 

Acidity 
(mg/L) 

-99 
-252 
-102 
-94.2 

Alkalinity 
(mg/L) 

129.6 
273.8 
128.4 

115 

Conductivity 
(uS) 

1136 
1225 
785 

1011 

TDS 
(mg/L) 

569 
612 
386 
506 

TSS 
(mg/L) 

1.5 
14 
24 
2.5 

Al (mg/L) 

0.25 
0.25 

2.085 
0.25 

Fe (mg/L) 

0.15 
0.35 
1.02 
0.15 

Mn (mg/L) 

0.23 
0.025 
0.326 
0.162 
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 Average 11.74 7.93 7.97 -136.80 161.70 1039.25 518.25 10.50 0.71 0.42 0.19
 StDev 8.83 0.10 0.60 76.87 75.03 190.88 98.33 10.64 0.92 0.41 0.13 

Site 
Name Date Flow 

(MGD) pH (Lab) pH (Field) Acidity 
(mg/L) 

Alkalinity 
(mg/L) 

Conductivity 
(uS) 

TDS 
(mg/L) 

TSS 
(mg/L) Al (mg/L) Fe (mg/L) Mn (mg/L) 

PCTR5 8/15/2007 0.036 8 7.9 -249 280.6 2526 1255 4 0.25 0.58 0.025 
PCTR5 10/4/2007 0.0216 7.7 7.89 -94.6 118.6 2573 1289 1.5 0.25 0.15 0.212 
PCTR5 3/28/2008 0.705 8.2 8.89 -211.2 257.6 859 433 1.5 0.25 0.15 0.025 
PCTR5 6/27/2008 0.1441 8.1 8.41 -259.6 280.4 1793 898 20 0.665 0.645 0.025

 Average 0.23 8.00 8.27 -203.60 234.30 1937.75 968.75 6.75 0.35 0.38 0.07
 StDev 0.32 0.22 0.48 75.58 77.89 802.96 398.55 8.91 0.21 0.27 0.09 

Site 
Name Date Flow 

(MGD) pH (Lab) pH (Field) Acidity 
(mg/L) 

Alkalinity 
(mg/L) 

Conductivity 
(uS) 

TDS 
(mg/L) 

TSS 
(mg/L) Al (mg/L) Fe (mg/L) Mn (mg/L) 

BR1 3/28/2008 1.647 7.5 8.19 -24.6 42 734 369 16 2.606 0.594 0.622 
BR1 6/26/2008 0.85 7.5 7.75 -34.2 49.6 903 452 2.5 0.709 0.15 0.474

 Average 1.25 7.50 7.97 -29.40 45.80 818.50 410.50 9.25 1.66 0.37 0.55
 StDev 0.56 0.00 0.31 6.79 5.37 119.50 58.69 9.55 1.34 0.31 0.10 

Underlined values are included in the data set at half the detection limit. 
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Attachment G 

TMDLs and NPDES Permitting Coordination 
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NPDES permitting is unavoidably linked to TMDLs through waste load allocations and their 
translation, through the permitting program, to effluent limits.  Primary responsibility for 
NPDES permitting rests with the District Mining Offices (for mining NPDES permits) and the 
Regional Offices (for industrial NPDES permits).  Therefore, the DMOs and Regions will 
maintain tracking mechanisms of available waste load allocations, etc. in their respective offices. 
The TMDL program will assist in this effort.  However, the primary role of the TMDL program 
is TMDL development and revision/amendment (the necessity for which is as defined in the 
Future Modifications section) at the request of the respective office.  All efforts will be made to 
coordinate public notice periods for TMDL revisions and permit renewals/reissuances. 

Load Tracking Mechanisms 

The Department has developed tracking mechanisms that will allow for accounting of pollution 
loads in TMDL watersheds.  This will allow permit writers to have information on how 
allocations have been distributed throughout the watershed in the watershed of interest while 
making permitting decisions.  These tracking mechanisms will allow the Department to make 
minor changes in WLAs without the need for EPA to review and approve a revised TMDL. 
Tracking will also allow for the evaluation of loads at downstream points throughout a watershed 
to ensure no downstream impairments will result from the addition, modification or movement of 
a permit. 

Options for Permittees in TMDL Watersheds 

The Department is working to develop options for mining permits in watersheds with approved 
TMDLs. 

Options identified 

•	 Build excess WLA into the TMDL for anticipated future mining.  This could then be used 
for a new permit.  Permittee must show that there has been actual load reduction in the 
amount of the proposed permit or must include a schedule to guarantee the reductions 
using current data referenced to the TMDL prior to permit issuance. 

•	 Use WLA that is freed up from another permit in the watershed when that site is 
reclaimed.  If no permits have been recently reclaimed, it may be necessary to delay 
permit issuance until additional WLA becomes available. 

•	 Re-allocate the WLA(s) of existing permits. WLAs could be reallocated based on actual 
flows (as opposed to design flows) or smaller than approved pit/spoil areas (as opposed to 
default areas). The "freed-up" WLA could be applied to the new permit.  This option 
would require the simultaneous amendment of the permits involved in the reallocation. 

•	 Non-discharge alternative. 

Other possible options 

The following two options have also been identified for use in TMDL watersheds.  However, 
before recommendation for use as viable implementation options, a thorough regulatory (both 
state and federal) review must be completed.  These options should not be implemented until the 
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completion of the regulatory review and development of any applicable administrative 
mechanisms.  

•	 Issue the permit with in-stream water quality criteria values as the effluent limits.  The in-
stream criteria value would represent the monthly average, with the other limits adjusted 
accordingly (e.g., for Fe, the limits would be 1.5 mg/L monthly average, 3.0 mg/L daily 
average and 4.0 instantaneous max mg/L). 

•	 The applicant would agree to treat an existing source (point or non-point) where there is 
no responsible party and receive a WLA based on a portion of the load reduction to be 
achieved. The result of using these types of offsets in permitting is a net improvement in 
long-term water quality through the reclamation or treatment of an abandoned source.  
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Attachment H 

Comment and Response 
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No public comments were received on the Peters Creek Watershed TMDL. 

60 




 

 

 
 

 

 

 
 

Appendix C 
 

Peters Creek Watershed Water Quality Sampling 
 



Peters Creek Watershed Water Quality Sampling

Month Date Year Time pH Temp Conductivity Tracer Cond pH(Buf strip) Location Comment
February 17 2011 15:09 8.30 43.2 1180 100 Acres Branch catfish Run above 1st downstream parking area

March 29 2011 14:37 3.85 52.7 1470 AMD Discharge into Peters Creek at Lawsons Plaza w edge of Finleyville
October 26 2009 16:01 6.58 53.8 1086 Beam Run above AMD Trib

July 14 2011 10:08 4.36 58.0 1407 Beam Run at Chamberlain Rd Bridge
July 19 2011 10:21 5.34 63.6 1105 Beam Run at Chamberlain Rd Bridge Bacterial Site/High Flow
July 28 2011 9:42 8.51 59.1 1374 Beam Run at Chamberlain Rd Bridge Bacterial Site/Normal Flow

August 11 2011 10:22 4.84 58.5 1343 Beam Run at Chamberlain Rd Bridge Bacterial Site/Normal Flow
August 18 2011 9:58 4.84 58.1 1318 Beam Run at Chamberlain Rd Bridge Bacterial Site/Normal Flow

September 1 2011 11:17 7.69 66.2 499 Beam Run at Chamberlain Rd Bridge Bacterial Site/Flow Very High
February 2 2012 10:53 5.34 45.4 1264 Beam Run at trail crossing near reclamation mine site.

July 7 2011 10:05 4.09 59.1 1432 Beam Run Bacterial Sampling Site WP153 Normal Flow
June 30 2011 11:49 4.04 60.3 1414 Beam Run Bacterial Sampling WP150

March 9 2013 14:22 3.98 51.0 1365 Beam Run  AMD discharge downstream(southern) branch
March 9 2013 14:16 3.67 53.2 1265 Beam Run AMD discharge upstream(northern) branch

October 26 2009 15:44 3.35 53.9 1458 Beam Run AMD tributary
June 4 2013 15:03 3.87 54.8 1290 1198 4.00 Beam Run AMD tributary
June 17 2013 14:30 3.83 56.6 1274 1221 Beam Run AMD tributary
July 2 2013 14:27 3.87 56.6 1369 1237 4.00 Beam Run AMD tributary Flow above normal; Flow clear
July 18 2013 12:27 3.7 56.4 1403 1261 Beam Run AMD tributary
July 30 2013 14:53 3.94 55.2 1414 1316 4.00 Beam Run AMD tributary

August 13 2013 13:46 4 56.1 1390 1272 Beam Run AMD tributary Air Temp 75 deg F; Sunny; No precip; Flow normal; Flow clear
August 29 2013 13:59 4.05 56.5 1376 1282 4.00 Beam Run AMD tributary Air Temp 75 deg F; Flow normal; Flow clear; Sunny; Partly Cloudy; No precip

September 15 2013 13:44 3.86 55.0 1378 1300 Beam Run AMD tributary Air Temp 64 deg F; Sunny; Partly Cloudy; Flow normal; Flow clear; No precip
October 2 2013 12:56 3.89 55.9 1363 1292 4.25 Beam Run AMD tributary Air Temp 71 deg F; Partly Cloudy; Sunny; Flow normal; Flow clear; No precip
October 17 2013 12:54 4.1 54.7 1328 1284 4.00 Beam Run AMD tributary Air Temp 58 deg F; Overcast; Drizzling; Flow normal; Flow clear

November 4 2013 12:27 4.14 51.7 1302 1321 Beam Run AMD tributary Air Temp 48 deg F; Overcast; Mostly Cloudy; Flow normal; Flow clear; No precip 
December 3 2013 13:56 4.17 51.9 1378 1326 5.00 Beam Run AMD tributary Air Temp deg 60 deg F;Flow normal; Flow clear; Sunny; Partly cloudy; No precip
October 26 2009 16:08 4.51 53.6 1316 Beam Run downstream of AMD Trib

July 27 2009 15:45 7.73 68.0 1240 Beam Run mouth
August 4 2009 12:21 7.83 64.6 1181 Beam Run mouth

July 28 2011 12:50 7.44 69.2 1373 Beam Run mouth
March 30 2011 12:16 7.00 41.9 1390 Beam Run near mouth Metals precipitate present on substrate
July 9 2012 10:59 7.81 69.6 1240 Beam Run near mouth above Peters Creek Rd bridge Flow normal to below normal; Flow clear; Bromide sample
July 23 2012 10:10 7.80 66.5 1196 1156 7.25 Beam Run near mouth above Peters Creek Rd bridge Green Frog calling;Tracer Temp 67.1 deg F

August 7 2012 10:46 7.87 65.9 1224 1219 Beam Run near mouth above Peters Creek Rd bridge Flow normal; Flow slightly cloudy
August 21 2012 11:12 7.87 61.9 1325 1279 7.50 Beam Run near mouth above Peters Creek Rd bridge

September 6 2012 11:13 7.85 70.0 1325 1291 7.50 Beam Run near mouth above Peters Creek Rd bridge
September 24 2012 12:08 8.05 53.0 1274 1269 Beam Run near mouth above Peters Creek Rd bridge Flow normal; Flow clear; Overcast

October 8 2012 11:40 8.12 48.7 1202 1194 Beam Run near mouth above Peters Creek Rd bridge Flow normal; flow clear
November 8 2012 14:31 8.19 42.5 1151 1117 Beam Run near mouth above Peters Creek Rd bridge Flow normal; Flow clear
December 16 2012 14:23 8.25 47.3 1131 1032 Beam Run near mouth above Peters Creek Rd bridge

March 29 2013 12:12 7.92 48.7 1133 1075 7.00 Beam Run near mouth above Peters Creek Rd bridge
April 18 2013 10:52 8.06 58.2 1089 1013 Beam Run near mouth above Peters Creek Rd bridge Flow is somewhat high; flow is clear
June 4 2013 11:20 8.17 56.4 1196 1152 7.00 Beam Run near mouth above Peters Creek Rd bridge Green Frogs calling
June 17 2013 11:07 7.99 62.2 1075 1046 Beam Run near mouth above Peters Creek Rd bridge
July 2 2013 11:17 7.88 64.5 967 900 7.00 Beam Run near mouth above Peters Creek Rd bridge Flow normal; Flow slightly silted
July 16 2013 9:59 7.9 63.3 1088 1028 Beam Run near mouth above Peters Creek Rd bridge Flow normal; flow clear; changes in stream channel structure due to flooding; little aluminum precipitate on substrate as in past after heavy flooding
July 30 2013 11:13 7.89 59.9 1193 1134 Beam Run near mouth above Peters Creek Rd bridge Flow normal; Flow clear; Sunny

August 14 2013 12:42 7.94 60.4 1277 1220 Beam Run near mouth above Peters Creek Rd bridge Overcast; No precip; Flow normal; Flow clear; Air Temp 61 deg F
August 29 2013 10:32 7.77 66.3 1002 944 6.50 Beam Run near mouth above Peters Creek Rd bridge Air Temp 72 deg F; Sunny but mostly cloudy; Flow normal; Flow clear

September 13 2013 12:02 7.76 62.7 1301 1267 6.50 Beam Run near mouth above Peters Creek Rd bridge Flow normal; Flow clear; Overcast; Recent Downburst; Partly Cloudy; Air Temp 60 deg F
October 1 2013 12:54 7.87 59.7 1313 1272 7.00 Beam Run near mouth above Peters Creek Rd bridge Air Temp 74 deg F; Partly cloudy; Overcast; Flow low; Flow clear
October 17 2013 10:59 7.91 58.0 1138 1113 6.75 Beam Run near mouth above Peters Creek Rd bridge Air Temp 57 deg F; Flow normal; Overcast; Flow clear; Trace Precip
October 30 2013 11:56 8.03 48.1 1267 1278 6.75 Beam Run near mouth above Peters Creek Rd bridge Air Temp 64 deg F; Overcast; Partly Cloudy; Flow low; Flow clear; No precip

November 21 2013 14:35 8.22 42.8 1205 1195 7.50 Beam Run near mouth above Peters Creek Rd bridge Air Temp 62 deg F; Flow normal; Flow clear; Overcast; No precip
December 3 2013 11:34 8.05 42.1 1263 1207 7.50 Beam Run near mouth above Peters Creek Rd bridge Air Temp 54 deg F; Flow normal; Flow clear; No precip; Partly cloudy; Overcast; Culvert under Peters Creek Rd is too small; Not sized correctly
October 26 2009 16:44 3.79 54.3 1999 Beam Run Waterman Estates Trib
February 2 2012 10:42 4.29 51.5 1204 Beam Run Waterman Estates Tributary Flow ~ 10-20 GPM
October 24 2013 13:38 7.14 50.8 658 658 6.00 Bebout Rd Trib near mouth Flow normal to below normal; Sunny; Partly Cloudy; Major trib to Peters Creek in headwaters
October 31 2013 14:43 57.5 636 7.50 Bebout Rd Trib near mouth Air temp 71 deg F; Flow low; Flow clear; Cloudy; No precip

November 15 2013 13:20 44.0 682 7.25 Bebout Rd Trib near mouth Air temp 55 deg F; Flow low; Flow clear; Sunny; No precip
December 6 2013 11:00 43.8 692 Bebout Rd Trib near mouth Air temp 38 deg F; Flow high; Flow cloudy; Cloudy; No precip
October 31 2013 15:15 56.8 720 7.75 Bower Hill Rd near mouth Air temp 71 deg F; Flow low; Flow clear; Cloudy; No precip

November 15 2013 13:45 41.9 932 7.25 Bower Hill Rd near mouth Air temp 55 deg F; Flow low; Flow clear; Sunny; No precip
December 6 2013 11:25 46.0 479 Bower Hill Rd near mouth Air temp 38 deg F; Flow high; Flow muddy; Cloudy; Precip none
February 17 2011 15:27 8.60 47.1 879 Catfish Run 100 Acre Branch immediately above confluence with Main Branch

May 6 2011 15:40 8.56 58.2 1463 Catfish Run across from Game Preserve in South Park County Park
July 6 2011 13:00 76.3 2380 Catfish Run across from Game Preserve in South Park County Park Flow low; Partly cloudy; Trace rain past 48 hrs

August 14 2011 10:15 1157 Catfish Run across from Game Preserve in South Park County Park Flow low; Cloudy; Light rain past 48 hrs
August 29 2011 15:30 1590 Catfish Run across from Game Preserve in South Park County Park Flow low; Cloudy; No precip past 48 hrs

September 10 2011 16:45 72.1 1880 Catfish Run across from Game Preserve in South Park County Park Flow normal; Cloudy; Intermittant rain past 48 hrs
September 17 2011 19:36 60.8 1810 Catfish Run across from Game Preserve in South Park County Park Flow low; Partly cloudy; No precip past 48 hrs
September 24 2011 17:49 70.5 1809 Catfish Run across from Game Preserve in South Park County Park Flow normal; Sunny; Light rain past 48 hrs
September 29 2011 17:52 64.2 1822 Catfish Run across from Game Preserve in South Park County Park Flow normal; Sunny; No precip past 48 hrs 

October 2 2011 14:08 51.4 654 Catfish Run across from Game Preserve in South Park County Park Flow high; Cloudy; Heavy precip past 48 hrs
October 15 2011 12:36 57.7 1534 Catfish Run across from Game Preserve in South Park County Park Flow normal; Partly cloudy; Light rain past 48 hrs 
October 18 2011 16:49 55.0 1620 Catfish Run across from Game Preserve in South Park County Park Flow normal; Sunny; No precip past 48 hrs
October 28 2011 18:23 49.6 1354 Catfish Run across from Game Preserve in South Park County Park Flow normal; Overcast; Intermittent rain past 48 hrs

November 5 2011 17:02 49.6 1707 Catfish Run across from Game Preserve in South Park County Park Flow normal; Sunny; No precip past 48 hrs 
November 12 2011 16:17 50.4 1675 Catfish Run across from Game Preserve in South Park County Park Flow normal; Partly cloudy; No precip past 48 hrs 
November 19 2011 12:34 55.2 1480 Catfish Run across from Game Preserve in South Park County Park Flow normal; Partly cloudy; No precip past 48 hrs 
November 23 2011 14:59 51.1 839 Catfish Run across from Game Preserve in South Park County Park Flow high; Partly cloudy; Steady rain past 48 hrs
December 3 2011 17:45 57.6 1391 Catfish Run across from Game Preserve in South Park County Park Flow normal; Partly cloudy; Light rain past 48 hrs
December 7 2011 14:24 45.7 860 Catfish Run across from Game Preserve in South Park County Park Flow high; Cloudy; Light mix past 48 hrs
December 12 2011 10:22 50.4 1690 Catfish Run across from Game Preserve in South Park County Park Flow normal; Partly cloudy; No precip past 48 hrs
December 24 2011 10:58 42.3 1233 Catfish Run across from Game Preserve in South Park County Park Flow normal; Cloudy; Light snow past 48 hours
December 31 2011 15:48 48.6 1050 Catfish Run across from Game Preserve in South Park County Park Flow normal; Intermittent rain past 48 hrs
January 16 2012 12:58 9.09 38.3 1644 Catfish Run across from Game Preserve in South Park County Park
January 28 2012 1472 Catfish Run across from Game Preserve in South Park County Park Flow high; Partly cloudy; Mixed precip past 48 hrs
February 4 2012 1421 Catfish Run across from Game Preserve in South Park County Park Flow normal; Cloudy; Snow past 48 hrs
February 13 2012 1046 Catfish Run across from Game Preserve in South Park County Park Flow normal; Sunny; Snow past 48 hrs
February 25 2012 839 Catfish Run across from Game Preserve in South Park County Park Flow high; Overcast; Mixed precip past 48 hrs

March 2 2012 1550 Catfish Run across from Game Preserve in South Park County Park Flow normal; Overcast; Light rain past 48 hrs
March 17 2012 1434 Catfish Run across from Game Preserve in South Park County Park Flow normal; Sunny; Heavy rain past 48 hrs
March 24 2012 870 Catfish Run across from Game Preserve in South Park County Park Flow very high; Overcast; Heavy rain past 48 hrs
March 31 2012 924 Catfish Run across from Game Preserve in South Park County Park Flow normal; Sunny; Steady rain past 48 hrs
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Peters Creek Watershed Water Quality Sampling

Month Date Year Time pH Temp Conductivity Tracer Cond pH(Buf strip) Location Comment
April 18 2012 1586 Catfish Run across from Game Preserve in South Park County Park Flow low; Partly cloudy; No precip past 48 hrs
April 30 2012 1715 Catfish Run across from Game Preserve in South Park County Park Flow normal; Partly cloudy; No precip past 48 hrs
May 12 2012 1316 Catfish Run across from Game Preserve in South Park County Park Flow normal; Sunny; No precip past 48 hrs
May 19 2012 1630 Catfish Run across from Game Preserve in South Park County Park Flow low; Sunny; No precip past 48 hrs
June 9 2012 1762 Catfish Run across from Game Preserve in South Park County Park Flow low; Sunny; No precip past 48 hrs
June 17 2012 1479 Catfish Run across from Game Preserve in South Park County Park Flow low; Partly cloudy; No precip past 48 hrs
June 30 2012 1136 Catfish Run across from Game Preserve in South Park County Park Flow normal; Partly cloudy; Steady rain past 48 hrs
July 11 2012 1901 Catfish Run across from Game Preserve in South Park County Park Flow low; Sunny; No precip past 48 hrs
July 19 2012 873 Catfish Run across from Game Preserve in South Park County Park Flow normal; Overcast; Heavy rain past 48 hrs

August 4 2012 913 Catfish Run across from Game Preserve in South Park County Park Flow high; Overcast; Heavy rain past 48 hrs
August 13 2012 1872 Catfish Run across from Game Preserve in South Park County Park Flow normal; Partly cloudy; No precip past 48 hrs
August 25 2012 1871 Catfish Run across from Game Preserve in South Park County Park Flow normal; Partly cloudy; No precip past 48 hrs
August 31 2012 1185 Catfish Run across from Game Preserve in South Park County Park Flow low; Sunny; No precip past 48 hrs

September 9 2012 1251 Catfish Run across from Game Preserve in South Park County Park Flow normal; Partly cloudy; Steady rain past 48 hrs
September 25 2012 1982 Catfish Run across from Game Preserve in South Park County Park Flow low; Overcast; No precip past 48 hrs

October 21 2012 1668 Catfish Run across from Game Preserve in South Park County Park Flow low; Partly cloudy; Intermittent rain past 48 hrs
November 4 2012 1028 Catfish Run across from Game Preserve in South Park County Park Flow normal; Overcast; No precip past 48 hrs
November 11 2012 1444 Catfish Run across from Game Preserve in South Park County Park Flow normal; Sunny; Intermittent rain past 48 hrs
December 27 2012 1573 Catfish Run across from Game Preserve in South Park County Park Flow normal; Overcast; Snow past 48 hrs

April 3 2011 16:19 3.43 53.1 2840 Catfish Run AMD discharge downstream of South Park
February 20 2011 14:55 8.20 44.1 5130 Catfish Run at Rt88 & Corrigan just out of Culvert
February 26 2011 14:13 7.90 43.2 4380 Catfish Run at Rt88 & Corrigan just out of Culvert

March 20 2011 13:40 8.11 48.6 3850 Catfish Run at Rt88 & Corrigan just out of Culvert
April 3 2011 15:06 8.30 47.4 4260 Catfish Run at Rt88 & Corrigan just out of Culvert
May 6 2011 14:41 8.27 53.3 3170 Catfish Run at Rt88 & Corrigan just out of Culvert

January 8 2012 13:32 8.50 47.6 3610 Catfish Run at Rt88 & Corrigan just out of Culvert
January 16 2012 12:39 9.15 44.9 3840 Catfish Run at Rt88 & Corrigan just out of Culvert
January 25 2012 13:13 9.24 45.3 4110 Catfish Run at Rt88 & Corrigan just out of Culvert Flow above normal
February 7 2012 14:57 7.62 46.6 3490 Catfish Run at Rt88 & Corrigan just out of Culvert
February 19 2012 15:31 8.57 45.0 4580 Catfish Run at Rt88 & Corrigan just out of Culvert Normal flow
February 28 2012 15:16 8.23 46.0 4420 Catfish Run at Rt88 & Corrigan just out of Culvert

May 21 2012 11:09 8.12 59.8 3280 Catfish Run at Rt88 & Corrigan just out of Culvert
July 9 2012 12:33 8.13 68.5 3500 Catfish Run at Rt88 & Corrigan just out of Culvert Flow somewhat cloudy; Large school of fish in pool below culvert
July 23 2012 13:35 8.15 67.7 2850 3080 8.00 Catfish Run at Rt88 & Corrigan just out of Culvert Flow normal; experienced heavy flooding; Tracer temp 68.3 deg F

August 21 2012 14:14 8.27 67.6 3560 3940 8.00 Catfish Run at Rt88 & Corrigan just out of Culvert
September 6 2012 14:19 7.37 70.3 2540 2660 Catfish Run at Rt88 & Corrigan just out of Culvert Probable spill into Catfish Run; water has oily sheen
September 24 2012 15:08 8.19 62.6 3360 3900 Catfish Run at Rt88 & Corrigan just out of Culvert Flow normal; Flow clear; Sunny

October 8 2012 14:36 8.06 58.7 2960 3460 Catfish Run at Rt88 & Corrigan just out of Culvert Flow normal; flow clear
November 9 2012 11:49 8.4 52.9 3060 3500 Catfish Run at Rt88 & Corrigan just out of Culvert
December 19 2012 14:02 8.21 51.2 2160 2240 Catfish Run at Rt88 & Corrigan just out of Culvert Flow above normal

March 29 2013 14:15 7.56 45.3 2470 2470 7.50 Catfish Run at Rt88 & Corrigan just out of Culvert
June 4 2013 13:13 7.45 59.7 4200 3980 8.00 Catfish Run at Rt88 & Corrigan just out of Culvert
June 17 2013 13:06 7.41 62.9 3680 3270 8.00 Catfish Run at Rt88 & Corrigan just out of Culvert
July 2 2013 12:57 8.07 66.0 2200 2180 8.00 Catfish Run at Rt88 & Corrigan just out of Culvert Flow above normal; somewhat silted
July 16 2013 11:56 7.38 65.5 3680 3410 Catfish Run at Rt88 & Corrigan just out of Culvert Flow above normal; Flow clear; flooding but riparian buffer helped to mitigate damage to stream channel
July 30 2013 13:09 7.56 66.0 3980 3670 Catfish Run at Rt88 & Corrigan just out of Culvert Flow normal; Flow clear; Partly Sunny

August 13 2013 12:10 7.78 68.1 3560 3330 Catfish Run at Rt88 & Corrigan just out of Culvert Flow normal; Flow clear; Sunny
August 29 2013 12:19 7.05 68.9 2110 2160 8.00 Catfish Run at Rt88 & Corrigan just out of Culvert Air Temp 75 deg F; Flow normal; Flow clear; Overcast but partly cloudy; No precip

September 15 2013 13:02 7.41 65.4 3080 2890 7.50 Catfish Run at Rt88 & Corrigan just out of Culvert Air Temp 64 deg F; Overcast; Mstly Cloudy; No preci; Flow normal; Flow clear
September 30 2013 11:20 64.9 3330 7.50 Catfish Run at Rt88 & Corrigan just out of Culvert Flow low; Flow clear; Overcast; No precip; Air Temp 69 deg F

October 15 2013 17:17 66.5 2990 7.50 Catfish Run at Rt88 & Corrigan just out of Culvert Air Temp 73 deg F; Flow low; Flow clear; Cloudy; No precip
October 30 2013 13:53 61.6 2030 7.00 Catfish Run at Rt88 & Corrigan just out of Culvert Air temp 58 deg F; Flow low; Flow cloudy; Cloudy; No precip

November 10 2013 14:35 54.6 2040 6.50 Catfish Run at Rt88 & Corrigan just out of Culvert Air temp 46 deg F; Flow low; Flow cloudy; Cloudy; No precip
November 27 2013 13:43 44.7 4730 6.25 Catfish Run at Rt88 & Corrigan just out of Culvert Air temp 30 deg F; Flow normal; Flow clear; Snowy; Precip light
December 11 2013 16:08 47.4 4010 6.50 Catfish Run at Rt88 & Corrigan just out of Culvert Air Temp 32 deg F; Flow normal; Flow clear; Cludy; No precip

May 21 2012 11:25 8.14 62.1 1928 Catfish Run below Corrigan Rd circle
June 4 2013 13:36 3.65 51.9 2160 2170 Catfish Run Brownsville Rd AMD tributary
June 17 2013 13:38 3.68 62.1 2100 2040 Catfish Run Brownsville Rd AMD tributary
July 2 2013 13:17 3.89 62.6 2180 2070 4.00 Catfish Run Brownsville Rd AMD tributary Flow normal; flow clear
July 16 2013 12:21 3.77 61.8 1978 1945 Catfish Run Brownsville Rd AMD tributary Flow somewhat above normal; flow clear; 2 frogs
July 30 2013 13:36 3.71 58.6 2220 2200 Catfish Run Brownsville Rd AMD tributary Flow normal

August 13 2013 12:43 3.74 60.6 2250 2220 Catfish Run Brownsville Rd AMD tributary Sunny; Air Temp 76 deg F; No precip; Flow normal; Flow clear
August 29 2013 12:39 3.77 61.1 2270 2230 4.00 Catfish Run Brownsville Rd AMD tributary Flow normal; Flow clear; Sunny; No precip

September 15 2013 12:38 3.7 57.5 2300 2300 3.75 Catfish Run Brownsville Rd AMD tributary Air Temp 63 deg F; Sunny; Partly Cloudy; No precip; Flow normal; Algal bloom; Flow clear
September 30 2013 9:20 56.6 2210 4.25 Catfish Run Brownsville Rd AMD tributary Flow low; Flow clear; Overcast; Precip none; Air temp 58 deg F

October 15 2013 16:12 62.6 2280 4.25 Catfish Run Brownsville Rd AMD tributary Air temp 72 deg F; Flow low; Flow milky; Cloudy; No precip
October 30 2013 13:39 55.0 2180 4.50 Catfish Run Brownsville Rd AMD tributary Air temp 59 deg F; Flow low; Flow milky; Cloudy; Precip none

November 10 2013 14:14 56.6 2520 4.50 Catfish Run Brownsville Rd AMD tributary Air temp 46 deg F; Flow low; Flow milky; Cloudy; Precip none
November 27 2013 13:15 48.0 2240 5.00 Catfish Run Brownsville Rd AMD tributary Air temp 32 deg F; Flow normal; Flow milky; Snowy; Precip light
December 11 2013 16:25 39.0 2150 4.50 Catfish Run Brownsville Rd AMD tributary Air temp 32 deg F; Flow normal; Flow milky; Cloudy; No precip
February 20 2011 15:30 8.45 43.0 3620 Catfish Run down from Parking Lot Bridge exiting lot
December 24 2011 10:50 43.2 1245 Catfish Run downstream of Corrigan Circle Flow normal; Cloudy; Light snow past 48 hrs
December 31 2011 15:40 47.3 1615 Catfish Run downstream of Corrigan Circle Flow normal; Cloudy; Intermittent rain past 48 hrs
January 21 2012 4130 Catfish Run downstream of Corrigan Circle Flow normal; Overcast; Mixed precip past 48 hrs
January 28 2012 1601 Catfish Run downstream of Corrigan Circle Flow high; Partly cloudy; Mixed precip past 24 hrs
February 4 2012 1598 Catfish Run downstream of Corrigan Circle Flow normal; Cloudy; Snow past 48 hrs
February 13 2012 1268 Catfish Run downstream of Corrigan Circle Flow normal; Sunny; Snow past 48 hrs
February 25 2012 982 Catfish Run downstream of Corrigan Circle Flow high; Overcast; Mixed precip past 48 hrs

March 2 2012 1611 Catfish Run downstream of Corrigan Circle Flow normal; Overcast; Light rain past 24 hrs
March 17 2012 1529 Catfish Run downstream of Corrigan Circle Flow normal; Sunny; Heavy rain past 48 hrs
March 24 2012 994 Catfish Run downstream of Corrigan Circle Flow high; Overcast; Heavy rain past 48 hrs
March 31 2012 1067 Catfish Run downstream of Corrigan Circle Flow normal; Sunny; Steady rain past 48 hrs
April 18 2012 1471 Catfish Run downstream of Corrigan Circle Flow low; Partly cloudy; No precip past 48 hrs
April 30 2012 1728 Catfish Run downstream of Corrigan Circle Flow low; Partly cloudy; No precip past 48 hrs
May 12 2012 1569 Catfish Run downstream of Corrigan Circle Flow normal; Sunny; No precip past 48 hrs
May 19 2012 1583 Catfish Run downstream of Corrigan Circle Flow low; Sunny; No precip past 48 hrs
June 9 2012 1756 Catfish Run downstream of Corrigan Circle Flow low; Sunny; No precip past 48 hrs
June 17 2012 1556 Catfish Run downstream of Corrigan Circle Flow low; Partly cloudy; No precip past 48 hrs
June 30 2012 1159 Catfish Run downstream of Corrigan Circle Flow normal; Partly cloudy; Steady rain past 48 hrs
July 11 2012 1700 Catfish Run downstream of Corrigan Circle Flow low; Sunny; No precip past 48 hrs
July 19 2012 1003 Catfish Run downstream of Corrigan Circle Flow normal; Overcast; Heavy rain past 48 hrs

August 4 2012 1011 Catfish Run downstream of Corrigan Circle Flow high; Overcast; Heavy rain past 48 hrs
August 13 2012 1775 Catfish Run downstream of Corrigan Circle Flow normal; Partly cloudy; No precip past 48 hrs
August 25 2012 1792 Catfish Run downstream of Corrigan Circle Flow normal; Partly cloudy; No precip past 48 hrs
August 31 2012 1133 Catfish Run downstream of Corrigan Circle Flow normal; Sunny; No precip past 48 hrs

September 9 2012 1226 Catfish Run downstream of Corrigan Circle Flow normal; Partly cloudy; Steady rain past 48 hrs
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September 25 2012 2080 Catfish Run downstream of Corrigan Circle Flow low; Overcast; No precip past 48 hrs

October 21 2012 1508 Catfish Run downstream of Corrigan Circle Flow normal; Partly cloudy; Intermittent rain past 48 hrs
November 4 2012 1033 Catfish Run downstream of Corrigan Circle Flow normal; Overcast; No precip past 48 hrs
November 11 2012 1480 Catfish Run downstream of Corrigan Circle Flow normal; Sunny; Intermittent rain past 48 hrs
December 27 2012 1587 Catfish Run downstream of Corrigan Circle Flow normal; Overcast; Snow past 48 hrs
February 20 2011 15:49 8.80 37.6 2090 Catfish Run immediately before exiting park
February 26 2011 14:26 8.40 43.8 2040 Catfish Run immediately before exiting park

March 20 2011 14:10 8.71 50.7 1466 Catfish Run immediately before exiting park
April 3 2011 16:06 8.83 47.9 1837 Catfish Run immediately before exiting park
May 6 2011 16:00 8.80 58.0 1398 Catfish Run immediately before exiting park

January 8 2012 13:18 8.82 41.3 1835 Catfish Run immediately before exiting park
January 16 2012 13:26 9.24 37.3 1632 Catfish Run immediately before exiting park Fairground bridge renovation in progress/water being diverted around work site.
January 25 2012 15:02 9.25 42.5 1866 Catfish Run immediately before exiting park Fairground bridge renovation in progress/water being diverted around work site.
February 7 2012 15:22 8.96 43.1 1500 Catfish Run immediately before exiting park
February 19 2012 15:06 8.96 42.0 1886 Catfish Run immediately before exiting park Bridge Construction /No water diversion/Eroding stream bank
February 28 2012 15:53 8.93 44.1 2040 Catfish Run immediately before exiting park
February 17 2011 15:42 8.13 46.5 4060 Catfish Run Main Branch above Skating Rink
February 17 2011 15:52 8.50 46.8 3860 Catfish Run Main Branch at Maits House

March 20 2011 13:53 8.52 53.3 2720 Catfish Run Main Branch at Maits House
April 3 2011 15:42 8.45 48.1 3240 Catfish Run Main Branch at Maits House

February 17 2011 15:21 8.50 47.2 2980 Catfish Run Main Branch just upstream of confluence with 100Acre Branch
July 27 2009 13:55 8.15 71.5 1203 Catfish Run near mouth

August 3 2009 12:40 8.16 68.0 1332 Catfish Run near mouth
November 5 2011 17:38 46.4 1622 Catfish Run near mouth Flow normal; Sunny; No precip past 48 hrs 
November 12 2011 16:45 48.9 1488 Catfish Run near mouth Flow low; Partly cloudy; No precip past 48 hrs
November 19 2011 9:57 45.7 1397 Catfish Run near mouth Flow low; Partly cloudy; No precip past 48 hrs
November 23 2011 15:25 49.3 757 Catfish Run near mouth Flow high; Partly cloudy; Steady rain past 48 hrs
December 3 2011 17:36 55.2 1395 Catfish Run near mouth Flow normal; Partly cloudy; Light rain past 48 hrs
December 7 2011 14:38 46.0 923 Catfish Run near mouth Flow high; Cloudy; Light mix past 48 hrs
December 12 2011 17:53 48.9 1497 Catfish Run near mouth Flow low; Partly cloudy; No precip past 48 hrs
December 24 2011 11:11 41.5 1186 Catfish Run near mouth Flow normal; Cloudy; Light snow past 48 hrs
December 31 2011 15:57 47.3 1391 Catfish Run near mouth Flow normal; Cloudy; Intermittent rain past 48 hrs
January 21 2012 8540 Catfish Run near mouth Flow normal; Overcast; Mixed precip past 48 hrs
January 28 2012 1432 Catfish Run near mouth Flow high; Partly cloudy; Mixed precip past 24 hrs
February 4 2012 1407 Catfish Run near mouth Flow normal; Cloudy; Snow past 48 hrs
February 13 2012 1196 Catfish Run near mouth Flow normal; Sunny; Snow past 48 hrs
February 25 2012 702 Catfish Run near mouth Flow high; Overcast; Mixed precip past 48 hrs

March 2 2012 1508 Catfish Run near mouth Flow normal; Overcast; Light rain past 24 hrs
March 17 2012 1342 Catfish Run near mouth Flow normal; Sunny; Heavy rain past 48 hrs
March 24 2012 935 Catfish Run near mouth Flow high; Overcast; Heavy rain past 48 hrs
March 31 2012 1121 Catfish Run near mouth Flow normal; Sunny; Steady rain past 48 hrs
April 18 2012 1473 Catfish Run near mouth Flow low; Partly cloudy; No precip past 48 hrs
April 30 2012 1536 Catfish Run near mouth Flow low; Partly cloudy; No precip past 48 hrs
May 12 2012 1482 Catfish Run near mouth Flow normal; Sunny; No precip past 48 hrs
May 19 2012 1446 Catfish Run near mouth Flow normal; Sunny; No precip past 48 hrs
June 9 2012 1549 Catfish Run near mouth Flow low; Sunny; No precip past 48 hrs
June 17 2012 1423 Catfish Run near mouth Flow normal; Partly cloudy; No precip past 48 hrs
June 30 2012 1181 Catfish Run near mouth Flow normal; Partly cloudy; Steady rain past 48 hrs
July 11 2012 1596 Catfish Run near mouth Flow normal; Sunny; No precip past 48 hrs
July 19 2012 985 Catfish Run near mouth Flow normal; Overcast; Heavy rain past 48 hrs

August 4 2012 918 Catfish Run near mouth Flow high; Overcast; Heavy rain past 48 hrs
August 13 2012 1622 Catfish Run near mouth Flow normal; Partly cloudy; No precip past 48 hrs
August 25 2012 1656 Catfish Run near mouth Flow low; Partly cloudy; No precip past 48 hrs
August 31 2012 1139 Catfish Run near mouth Flow normal; Sunny; No precip past 48 hrs

September 9 2012 1071 Catfish Run near mouth Flow normal; Partly cloudy; Steady rain past 48 hrs
September 25 2012 1735 Catfish Run near mouth Flow normal; Overcast; No precip past 48 hrs

October 21 2012 1517 Catfish Run near mouth Flow normal; Partly cloudy; Intermittent rain past 48 hrs
November 4 2012 967 Catfish Run near mouth Flow high; Overcast; No precip past 48 hrs
November 11 2012 1456 Catfish Run near mouth Flow normal; Sunny; Intermittent rain past 48 hrs
December 27 2012 1685 Catfish Run near mouth Flow normal; Overcast; Snow past 48 hrs
October 19 2013 12:30 6.78 52.4 1242 1280 7.50 Church Hill Rd Trib near mouth Flow normal; Overcast; Flow slightly cloudy; No precip; Air Temp 49 deg F
October 31 2013 14:15 56.1 1328 7.75 Church Hill Rd Trib near mouth Air temp 71 deg F; Flow low; Flow clear; Cloudy; No precip

November 15 2013 12:53 46.7 1346 7.25 Church Hill Rd Trib near mouth Air temp 55 deg F; Flow low; Flow clear; Sunny; No precip
December 6 2013 10:40 46.4 770 Church Hill Rd Trib near mouth Air temp 38 deg F; Flow high; Flow muddy; Cloudy; Precip none

July 28 2010 11:31 7.82 65.2 1177 Coal Bluff above discharge
July 28 2010 11:40 6.14 57.9 Coal Bluff at discharge site

March 29 2011 14:27 3.15 55.7 2470 Finleyville AMD Trib to Peters Creek Flow ~100-150 GPM
June 7 2011 9:53 3.21 56.1 1883 Finleyville AMD Trib to Peters Creek Flow ~100-150 GPM
June 5 2013 10:11 3.44 56.7 1796 1703 3.50 Finleyville AMD Trib to Peters Creek
June 18 2013 10:44 3.57 56.9 1753 1706 3.50 Finleyville AMD Trib to Peters Creek Flow above normal
July 3 2013 10:32 3.57 57.0 1787 1663 4.00 Finleyville AMD Trib to Peters Creek Flow above normal; ~100-120 GPM
July 18 2013 9:04 3.58 56.9 1774 1665 Finleyville AMD Trib to Peters Creek
July 31 2013 10:26 3.63 59.0 1801 1708 Finleyville AMD Trib to Peters Creek Flow normal; Sunny

August 14 2013 10:59 3.57 57.9 1844 1754 Finleyville AMD Trib to Peters Creek Sunny; Partly Cloudy; Flow normal; Flow clear; Air Temp 64 deg F; No precip
August 30 2013 10:53 3.57 58.5 1865 1815 3.50 Finleyville AMD Trib to Peters Creek Air Temp 80 deg F; Flow normal; Sunny; No precip

September 13 2013 14:24 3.56 57.7 1861 1797 3.50 Finleyville AMD Trib to Peters Creek Air Temp 61 deg F; Overcast; Trace precip; Flow normal; Flow clear
October 2 2013 10:01 3.55 57.8 1865 1796 3.50 Finleyville AMD Trib to Peters Creek Air Temp 68 deg F; Sunny; Flow below normal; Flow clear; No precip
October 19 2013 12:10 3.65 56.7 1810 1809 3.75 Finleyville AMD Trib to Peters Creek Air Temp 55 deg F;Overcast; No precip; Flow normal; Flow clear
October 30 2013 13:15 3.64 56.7 1816 1806 3.75 Finleyville AMD Trib to Peters Creek Air Temp 66 deg F; Flow normal; Flow clear; Overcast; No precip

December 1 2013 13:19 3.87 52.8 1837 1805 6.00 Finleyville AMD Trib to Peters Creek Flow normal; Railroad reculverted discharge under tracks and cleared hillside; Overcast; No precip; Air Temp 48 deg F
July 27 2009 16:02 8.14 86.7 2050 Iron Bridge Ponds

August 1 2013 12:17 8.07 74.6 406 353 Landfill impoundment at old mining highwall at Finleyville Dumps ATV area
March 22 2011 16:18 7.40 53.3 1368 Landfill Trib Branch from pond(east)
June 23 2011 11:35 6.51 75.1 1187 Landfill Trib Branch from pond(east) Flow ~ 15 GPM
April 4 2013 14:47 6.71 47.3 1316 Landfill Trib Branch from pond(east)
July 4 2013 10:09 7.85 76.5 876 815 7.50 Landfill Trib Branch from pond(east)

August 31 2013 11:15 6.77 66.3 1288 1242 7.50 Landfill Trib Branch from pond(east) Air Temp 72 deg F; Overcast; No precip; Very little flow from pond branch; Less than 5 GPM.
June 23 2011 11:30 3.69 65.0 1267 Landfill Trib to Peters Creek just below confluence of east and west branch Flow ~70 GPM

March 22 2011 15:24 4.10 54.2 1538 Landfill Trib to Peters Creek near Mouth
June 23 2011 11:59 4.58 65.8 1201 Landfill Trib to Peters Creek near Mouth
April 4 2013 13:51 5.61 51.2 1124 1084 Landfill Trib to Peters Creek near Mouth Flow cloudy; aluminum precipitate
June 5 2013 12:18 4.65 58.7 1165 1106 4.50 Landfill Trib to Peters Creek near Mouth Flow ~40-50 GPM
June 18 2013 12:04 7.77 65.8 955 931 6.00 Landfill Trib to Peters Creek near Mouth Flow above normal; Flow cloudy
July 4 2013 10:49 6.38 69.1 975 925 6.00 Landfill Trib to Peters Creek near Mouth Flow somewhat above normal; flow slightly silted
July 18 2013 11:25 7.77 69.8 955 885 Landfill Trib to Peters Creek near Mouth Flow above normal; flow somewhat silted

August 1 2013 12:56 5.17 65.3 1085 1032 Landfill Trib to Peters Creek near Mouth
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August 15 2013 14:06 4.72 60.2 1232 1182 4.50 Landfill Trib to Peters Creek near Mouth Flow normal; Flow clear; Substrate silted; AMD precipitate; Air Temp 71 deg F
August 31 2013 11:42 4.75 65.3 1239 1181 4.50 Landfill Trib to Peters Creek near Mouth Air Temp 76 deg F; Mostly cloudy; Sunny currently; Flow Normal; Flow Clear; Substrate silted

September 15 2013 11:32 4.65 54.1 1212 1219 4.00 Landfill Trib to Peters Creek near Mouth Air Temp 62 deg F; Sunny; Partly Cloudy; Flow normal; Flow clear; Bottom silty with metals precipitate; No precip
October 2 2013 11:03 4.8 58.9 1220 1188 4.25 Landfill Trib to Peters Creek near Mouth Air Temp 69 deg F; Overcast; Flow low; Flow clear; No precip
October 19 2013 10:48 7.84 49.2 1120 1124 5.75 Landfill Trib to Peters Creek near Mouth Overcast; Flow normal; Flow cloudy; No precip

November 4 2013 13:57 5.47 42.6 1236 1248 Landfill Trib to Peters Creek near Mouth Air Temp 51 deg F; Flow low; Flow clear; Overcast; No precip
December 1 2013 11:37 7.57 38.9 1224 1160 7.50 Landfill Trib to Peters Creek near Mouth Air Temp 47 deg F; Flow normal; Flow slightly cloudy; Sunny; Mostly cloudy

March 22 2011 16:10 2.90 53.9 2090 Landfill Trib Untreated AMD discharge branch(west) Flow ~ 60-100 GPM
June 23 2011 11:40 3.25 61.9 1511 Landfill Trib Untreated AMD discharge branch(west)
April 4 2013 14:42 3.66 54.0 1343 1281 Landfill Trib Untreated AMD discharge branch(west) Flow ~50-75 GPM
July 4 2013 10:19 4.85 62.5 1143 1075 4.00 Landfill Trib Untreated AMD discharge branch(west) Flow above normal; contribution more from west branch; precipitation of metals

August 31 2013 11:08 3.69 60.7 1458 1355 3.50 Landfill Trib Untreated AMD discharge branch(west) Air Temp 72 deg F; Overcast; No precip
July 27 2009 16:21 8.10 72.9 1796 Lewis Run at Old Clairton Bridge

August 4 2009 12:10 8.14 68.4 1870 Lewis Run at Old Clairton Bridge
June 30 2011 10:53 8.10 65.0 2010 Lewis Run at Old Clairton Bridge Bacterial Sampling
July 14 2011 9:43 8.19 63.4 2080 Lewis Run at Old Clairton Bridge
July 19 2011 9:49 7.76 70.9 818 Lewis Run at Old Clairton Bridge Heavy precipitation previous night
July 28 2011 9:15 8.12 68.1 2030 Lewis Run at Old Clairton Bridge Bacterial Site

August 11 2011 9:45 7.21 64.5 1820 Lewis Run at Old Clairton Bridge Bacterial Site/Normal Flow
August 18 2011 9:28 7.56 65.1 1932 Lewis Run at Old Clairton Bridge Bacterial Site/Normal Flow

July 9 2012 10:38 7.98 71.3 1790 Lewis Run at Old Clairton Bridge Flow normal to below normal; Flow clear; Bromide sample
July 23 2012 9:45 8.02 68.3 2110 2130 7.50 Lewis Run at Old Clairton Bridge Flow normal; Flow clear; Debis buildup upstream of bridge;Tracer temp 69.0 deg F 

August 7 2012 10:26 7.91 68.1 1874 1856 Lewis Run at Old Clairton Bridge
August 21 2012 10:54 7.98 64.6 2030 2040 7.50 Lewis Run at Old Clairton Bridge Flow below normal; Flow clear

September 6 2012 10:50 8.01 71.4 1798 1828 7.50 Lewis Run at Old Clairton Bridge
September 24 2012 11:50 8.01 56.1 1985 2070 Lewis Run at Old Clairton Bridge Flow normal; Flow clear;Overcast; No precip

October 8 2012 11:20 8.06 51.0 1863 1921 Lewis Run at Old Clairton Bridge Flow normal; flow clear; large debris jam at bridge
November 8 2012 14:08 8.14 45.7 2020 2070 Lewis Run at Old Clairton Bridge Flow normal; Flow clear; Debris jam removed from  bridge culvert entrance
December 16 2012 14:06 8.36 49.0 1862 1777 Lewis Run at Old Clairton Bridge

March 29 2013 11:51 7.98 48.0 2210 2160 Lewis Run at Old Clairton Bridge
April 18 2013 10:35 8.11 58.1 1847 1808 7.00 Lewis Run at Old Clairton Bridge
June 4 2013 10:57 8.16 59.8 1776 1844 7.00 Lewis Run at Old Clairton Bridge Flow normal; Sunny; Flow clear
June 17 2013 10:48 7.98 65.7 1583 1595 7.50 Lewis Run at Old Clairton Bridge
July 2 2013 11:01 7.92 69.0 1207 1154 7.50 Lewis Run at Old Clairton Bridge Flow normal; flow clear
July 16 2013 9:37 7.93 66.6 1863 1888 Lewis Run at Old Clairton Bridge Flow normal; Flow clear
July 30 2013 10:54 7.97 63.1 1828 1855 Lewis Run at Old Clairton Bridge Flow normal; Flow clear; debris jam upstream of bridge culvert

August 13 2013 10:42 8.07 67.1 1865 1885 Lewis Run at Old Clairton Bridge Flow normal; Flow clear; Overcast; No precip
August 29 2013 10:13 7.8 68.1 1257 1209 7.00 Lewis Run at Old Clairton Bridge Air Temp 79 deg F; Sunny; Flow normal; Flow clear

September 13 2013 11:40 7.9 65.3 1634 1628 7.00 Lewis Run at Old Clairton Bridge Flow normal; Flow clear; Sunny; Partly Cloudy; Air Temp 66 deg F; Substrate not silted; Debris jam at bridge culvert
October 1 2013 12:37 7.95 62.2 1892 1886 7.50 Lewis Run at Old Clairton Bridge Air Temp 76 deg F; dlow low; Flow clear; No precip; Overcast; Partly Cloudy
October 17 2013 10:37 7.98 59.4 1395 1390 7.00 Lewis Run at Old Clairton Bridge Flow normal; Flow clear; Overcast; No precip; Air Temp 58 deg F
October 30 2013 11:38 7.97 50.2 1887 1996 7.00 Lewis Run at Old Clairton Bridge Flow low; Flow clear; No precip; Sunny; Air Temp 64 deg F

November 21 2013 14:19 8.26 46.4 1540 1589 7.75 Lewis Run at Old Clairton Bridge Air Temp 60 deg F; Flow normal; Flow clear; Overcast; Partly cloudy; No precip
December 3 2013 11:16 7.98 45.0 1997 2020 7.50 Lewis Run at Old Clairton Bridge Flow normal; Flow clear; No precip; Sunny; Air Temp 53 deg F

July 7 2011 9:42 7.88 66.6 2080 Lewis Run Bacterial Sampling Site Flow normal
July 31 2010 11:29 7.95 69.7 1952 Lewis Run downstream of Dick Corp bridge near mouth

March 30 2011 13:19 5.96 50.0 2020 Lick Run AMD discharge behind Patriot Point along Railroad tracks
July 27 2009 15:15 8.20 72.6 1181 Lick Run near mouth

August 4 2009 12:48 8.32 68.8 1336 Lick Run near mouth
March 30 2011 13:26 7.56 44.2 1758 Lick Run near mouth
July 9 2012 11:20 8.11 73.2 1167 Lick Run near mouth Flow normal; flow clear
July 23 2012 10:37 7.97 70.4 1382 1345 7.50 Lick Run near mouth Sewage smell; Flow high; Flow slightly cloudy; Tracer temp 71.5 deg F

August 7 2012 11:08 7.94 69.7 1146 1128 Lick Run near mouth
August 21 2012 11:39 7.80 65.6 1232 1186 7.50 Lick Run near mouth Major sewage related problem evident at site; substrate covered in sewage

September 6 2012 11:38 8.06 72.5 1171 1139 Lick Run near mouth
September 24 2012 12:30 8.23 58.0 1271 1268 Lick Run near mouth Sewage problem cleared up

October 8 2012 12:01 8.28 53.5 1318 1325 Lick Run near mouth Flow normal; flow clear
November 8 2012 14:54 8.27 48.6 1375 1378 Lick Run near mouth
December 16 2012 14:44 8.36 51.1 1342 1249 Lick Run near mouth

March 29 2013 12:35 8.88 48.7 1997 1952 7.50 Lick Run near mouth
April 18 2013 11:10 8.41 58.3 1483 1404 Lick Run near mouth
June 2 2013 16:26 8.07 72.9 1265 1234 7.50 Lick Run near mouth
June 17 2013 11:27 8.21 66.7 1294 1286 Lick Run near mouth
July 2 2013 11:38 8.11 69.0 1118 1062 8.00 Lick Run near mouth Flow above normal;Flow somewhat silted
July 16 2013 10:25 8.2 69.2 1528 1503 Lick Run near mouth Flow normal; Flow clear; flooding
July 30 2013 11:36 8.28 64.2 1422 1377 Lick Run near mouth

August 13 2013 10:59 8.22 70.0 1387 1358 Lick Run near mouth Flow normal; Flow clear; Overcast; Trace precip
August 29 2013 10:56 8.02 70.8 959 897 7.50 Lick Run near mouth Air Temp 74 deg F; Flow normal; Flow somewhat silted; Sunny; No precip

September 13 2013 12:25 8.2 66.5 1297 1265 7.50 Lick Run near mouth Air temp 62 deg F; Flow normal; Flow clear; Overcast; Partly Cloudy; Trace precip
October 1 2013 13:12 8.25 64.5 1338 1291 7.50 Lick Run near mouth Air Temp 71 deg F; Sunny; Partly Cloudy; Flow low; Flow clear; No precip
October 17 2013 11:20 8.23 61.2 1124 1087 6.75 Lick Run near mouth Air temp 57 deg F; flow normal; Flow clear; Overcast; Trace precip
October 30 2013 12:16 8.47 52.6 1355 1361 7.50 Lick Run near mouth Flow low; Flow clear; Partly Cloudy; Overcast; Air Temp 63 deg F; No precip

November 21 2013 14:51 8.62 48.7 1330 1340 8.00 Lick Run near mouth Air Temp 60 deg F; Flow normal; Flow clear; Partly Cloudy; Sunny; No precip
December 3 2013 11:49 8.44 46.8 1662 1638 8.00 Lick Run near mouth Flow normal; Flow clear; Overcast; Mostly cloudy; Air Temp 54 deg F; No precip
October 31 2009 11:48 5.53 55.0 2060 Lick Run Riggs Rd Trib Flow ~100-200 GPM
March 30 2011 14:26 4.54 48.1 2610 Lick Run Riggs Rd Trib
March 17 2013 8:40 6.16 43.4 1181 Lobbs Run above Scheinbach Rd
June 5 2013 13:00 6.91 63.6 1102 1055 7.50 Lobbs Run at Lobbs Cemetery
June 18 2013 12:33 8.17 61.7 904 861 7.50 Lobbs Run at Lobbs Cemetery
July 2 2013 15:10 7.3 65.8 887 815 7.50 Lobbs Run at Lobbs Cemetery
July 16 2013 13:29 6.94 67.4 947 871 Lobbs Run at Lobbs Cemetery Flow above normal; Flow silty
July 31 2013 13:46 8.2 64.9 1145 1077 Lobbs Run at Lobbs Cemetery Flow slightly above normal; Flow slightly silty; Substate silted; smell of VOCs

August 13 2013 14:19 6.56 70.1 1143 1089 Lobbs Run at Lobbs Cemetery Flow normal; Flow cloudy; Silted bottom; Sunny; No precip; EQT pipeline work in vicinity
August 29 2013 14:30 7.04 71.9 1058 1006 7.50 Lobbs Run at Lobbs Cemetery Air Temp 78 deg F; Flow normal; Flow clear; Overcast; No precip
October 2 2013 13:33 6.85 65.3 1278 1241 8.00 Lobbs Run at Lobbs Cemetery Flow low; Flow clear; Sunny; No preci

November 4 2013 15:25 6.96 46.5 1214 1224 Lobbs Run at Lobbs Cemetery Sunny; Partly Cloudy; No precip; Flow low; Flow Clear; Air Temp 53 deg F
November 21 2013 15:27 8.55 45.1 1127 1105 7.75 Lobbs Run at Lobbs Cemetery Flow normal; Flow clear; Sunny; Partly cloudy; No precip; Air Temp 62 deg F
December 3 2013 14:27 7.23 44.9 1163 1086 7.50 Lobbs Run at Lobbs Cemetery Air Temp 59 deg F; Sunny; partly cloudy; Flow normal to above normal; Flow clear; No precip

March 23 2011 12:28 3.40 55.3 1985 McChain Rd Trib to Peters Creek Flow ~150 GPM; AMD discharge at culvert exit
June 17 2011 11:24 3.60 55.4 1400 McChain Rd Trib to Peters Creek  Flow ~100 GPM; AMD discharge at culvert exit; Culverted under McChain Rd

October 24 2013 13:00 5.49 50.5 1256 1344 4.50 McChain Rd Trib to Peters Creek at mouth Unsized concrete rubble on RAB for stabilization; Aluminum precipitate in substrate in Peters Creek at and downstream of confluence
March 23 2011 12:18 3.57 53.9 1757 McChain Rd Trib to Peters Creek downstream of discharge Flow ~400-500 GPM
March 29 2011 14:14 8.22 45.8 1022 McClelland Rd Trib Flow ~ 100-150 GPM

October 31 2013 15:00 56.3 963 8.00 McComb Rd Trib near mouth Air temp 71 deg F; Flow low; Flow clear; Cloudy; No precip
November 15 2013 13:30 43.4 1257 7.50 McComb Rd Trib near mouth Air temp 55 deg F; Flow low; Flow clear; Sunny; No precip
December 6 2013 11:15 46.2 662 McComb Rd Trib near mouth Air temp 38 deg F; Flow high; Flow cloudy; Cloudy; No precip
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Peters Creek Watershed Water Quality Sampling

Month Date Year Time pH Temp Conductivity Tracer Cond pH(Buf strip) Location Comment
February 2 2012 9:37 6.84 44.6 2150 Mineral Run above discharge Aluminum precipitate/Normal flow
February 2 2012 10:01 3.59 51.1 2050 Mineral Run Far Tributary Flow ~50 GPM

June 18 2013 9:42 3.53 58.7 1753 1756 3.50 Mineral Run Far Tributary
July 2 2013 13:54 3.55 63.1 1808 1737 3.50 Mineral Run Far Tributary Flow above normal
July 16 2013 13:04 3.61 61.2 1815 1791 Mineral Run Far Tributary
July 30 2013 14:27 3.66 60.8 1836 1781 Mineral Run Far Tributary

August 13 2013 13:19 3.62 61.8 1819 1755 Mineral Run Far Tributary Sunny; Flow normal; Flow Clear; No precip; Air Temp 78 deg F
August 29 2013 13:34 3.62 61.9 1786 1697 3.50 Mineral Run Far Tributary Air Temp 78 deg F; Flow above normal; Flow clear; No precip; Partly cloudy; no sunshine currently

September 17 2013 13:39 3.68 58.4 1762 1712 4.00 Mineral Run Far Tributary Air Temp 64 deg F; Sunny; Flow normal; Flow clear; No precip; Middle branch not flowing
October 2 2013 12:33 3.65 60.7 1770 1698 3.75 Mineral Run Far Tributary Air Temp 72 deg F; Partly Cloudy; Sunny; Flow normal; Flow clear; No precip
October 17 2013 12:33 3.66 57.1 1702 1662 3.75 Mineral Run Far Tributary Air temp 57 deg F; Overcast; Flow normal; Flow clear; No precip

November 4 2013 13:03 4.06 47.3 1709 1742 Mineral Run Far Tributary Flow normal to below normal; Sunny; Partly cloudy; No precip; Flow clear; Debris jam cleaned out of culvert entrance
December 3 2013 13:31 3.95 49.8 1716 1677 4.00 Mineral Run Far Tributary Flow normal; Flow clear; No precip; Sunny
February 2 2012 9:57 1864 Mineral Run Middle Tributary

June 18 2013 9:49 3.61 59.0 1752 1745 3.50 Mineral Run Middle Tributary
July 2 2013 13:47 3.56 63.5 1772 1683 3.50 Mineral Run Middle Tributary Flow above normal
July 16 2013 12:56 3.53 63.0 1792 1763 Mineral Run Middle Tributary
July 30 2013 14:20 3.56 64.4 1809 1756 Mineral Run Middle Tributary

December 3 2013 13:22 3.83 50.3 1688 1647 6.00 Mineral Run Middle Tributary
February 2 2012 9:51 7.21 45.2 1630 Mineral Run Pond tributary

June 18 2013 9:35 6.29 67.7 946 969 6.00 Mineral Run Pond tributary
July 2 2013 13:41 6.4 73.8 1002 955 7.00 Mineral Run Pond tributary
July 16 2013 12:46 6.68 76.0 1455 1454 Mineral Run Pond tributary
July 30 2013 14:12 6.36 69.8 1224 1260 Mineral Run Pond tributary

August 13 2013 13:08 6.28 73.0 1417 1425 Mineral Run Pond tributary Sunny; Air Temp 74 deg F; Flow normal; Flow clear
August 29 2013 13:25 6.29 73.4 870 829 6.00 Mineral Run Pond tributary Sunny; Partly Cloudy; No precip; Flow above normal; Flow silty; Air Temp 76 deg F

September 17 2013 13:30 6.17 62.3 1289 1301 5.50 Mineral Run Pond tributary Air Temp 62 deg F; Sunny; Flow normal; Flow clear; No precip
October 2 2013 12:22 6.73 63.6 1478 1476 5.00 Mineral Run Pond tributary Air Temp 72 deg F; Partly Cloudy; Somewhat sunny; Flow sokewhat below normal; Flow slightly cloudy; No precip
October 17 2013 12:18 7.97 59.8 1110 1081 6.00 Mineral Run Pond tributary Overcast; Trace precip; Flow normal; Flow somewhat cloudy; Air Temp 57 deg F

November 4 2013 12:54 6.6 46.6 1289 1315 Mineral Run Pond Tributary Air Temp 47 deg F; Overcast; Flow normal; Flow clear; No precip
December 3 2013 13:14 8.19 43.6 1574 1532 7.00 Mineral Run Pond Tributary Air Temp 56 deg F; Flow normal; Flow clear; Sunny; No precip
February 2 2012 9:43 7.40 44.0 2100 Mineral Run right below discharge Flow ~30-60 GPM

June 4 2013 14:27 3.53 60.4 1818 1791 Mineral Run tributary Far branch
June 4 2013 14:20 6.01 68.5 1351 1339 5.50 Mineral Run tributary Pond branch

August 2 2013 9:40 5.42 55.5 1768 1711 Oakwood Rd AMD tributary to Lewis Run
July 27 2009 15:49 8.20 73.9 1156 Peters Creek above Beam Run Confluence ATV crossed 15 yards upstream approx 5 minutes to sampling

August 4 2009 12:25 8.28 68.8 1271 Peters Creek above Beam Run Confluence
April 4 2013 14:02 7.02 45.4 1013 Peters Creek above Landfill Trib confluence Flow somewhat cloudy

October 31 2013 14:00 55.4 1019 7.50 Peters Creek above one lane Rankintown bridge Air temp 71 deg F; Flow low; Flow clear; Cloudy; No precip
November 15 2013 12:47 43.5 1083 7.75 Peters Creek above one lane Rankintown bridge Air temp 55 deg F; Flow low; Flow clear; Sunny; No precip
December 6 2013 10:30 45.3 588 Peters Creek above one lane Rankintown bridge Air temp 38 deg F; Flow high; Flow muddy; Cloudy; Precip none

July 7 2011 12:32 7.77 70.6 1246 Peters Creek above Piney Fork confluence Above section of Peters Creek effected by 48 inch water main break and salt spill on day of incident
July 24 2010 10:31 7.95 75.9 Peters Creek across from Greenawalt Driveway

December 1 2013 12:06 8.12 36.9 1196 1109 8.00 Peters Creek at bend above James bridge crossing Wypt Air Temp 44 deg F; Flow normal; Flow clear to slightly cloudy; Overcast; No precip; No debris jams from Gas Line to James Bridge downstream
July 8 2011 16:11 7.98 70.2 1611 Peters Creek at Big Bend Fish kill due to water main break and salt spill previous day

September 15 2013 11:49 6.79 56.8 1065 1034 7.00 Peters Creek at Gasline below TR844 Bridge Air Temp 62 deg F; Sunny; Partly Cloudy; Flow normal; Flow clear
October 2 2013 11:17 6.75 60.6 1188 1149 7.50 Peters Creek at Gasline below TR844 Bridge Air Temp 69 deg F; Flow low; Flow clear; No precip; Partly Cloudy; Overcast
February 26 2011 15:11 8.20 43.3 1662 Peters Creek at Iron Bridge

July 8 2011 15:45 7.96 69.9 1626 Peters Creek at Knotweed Project Heavy rain event previous evening; day following water main break and salt spill; fish kill extensive
July 27 2009 10:15 7.80 67.4 1275 Peters Creek at Large Park & Ride Lot Bacterial Sampling Replicate

August 3 2009 9:47 7.91 65.8 1161 Peters Creek at Large Park & Ride Lot Bacterial Sampling
May 21 2012 12:40 8.64 66.3 1334 Peters Creek at Large Park & Ride Lot Fish fry evident present.
July 9 2012 10:14 7.80 72.9 1350 Peters Creek at Large Park & Ride Lot Flow normal
July 23 2012 9:23 7.75 69.8 1491 1474 7.50 Peters Creek at Large Park & Ride Lot Flow normal

August 7 2012 10:10 7.77 68.6 1286 1274 Peters Creek at Large Park & Ride Lot Flow normal; Flow clear
August 21 2012 10:37 7.88 64.1 1421 1383 7.50 Peters Creek at Large Park & Ride Lot Flow slightly silted; Flow normal

September 6 2012 10:30 7.67 71.5 1328 1314 Peters Creek at Large Park & Ride Lot Flow normal; Slightly silted
September 24 2012 11:26 7.7 56.2 1381 1394 7.25 Peters Creek at Large Park & Ride Lot

October 8 2012 11:03 7.89 51.1 1371 1392 Peters Creek at Large Park & Ride Lot Flow normal; flow clear
November 8 2012 13:17 7.72 43.4 1380 1360 Peters Creek at Large Park & Ride Lot Flow normal; Flow clear; Sunny
December 16 2012 13:26 8.39 47.2 1265 1184 8.00 Peters Creek at Large Park & Ride Lot Datalogger in place
January 6 2013 14:13 9.14 39.8 1554 1583 7.50 Peters Creek at Large Park & Ride Lot Algal bloom starting to be evident
January 10 2013 12:56 38.3 1763 1689 Peters Creek at Large Park & Ride Lot Flow above normal
January 11 2013 10:40 41.1 1681 1621 Peters Creek at Large Park & Ride Lot Tracer temp 41.7 deg F; raining; flow cloudy
January 20 2013 14:44 42.5 1374 1338 Peters Creek at Large Park & Ride Lot Flow clear; No snow melt
March 29 2013 11:03 7.86 43.5 1656 1578 8.00 Peters Creek at Large Park & Ride Lot Sunny; Flow normal; Flow clear
April 18 2013 10:18 7.83 55.8 1350 1298 8.00 Peters Creek at Large Park & Ride Lot Datalogger download
June 2 2013 15:20 7.36 74.2 1256 1245 7.50 Peters Creek at Large Park & Ride Lot
June 17 2013 8:47 7.81 63.6 1184 1169 Peters Creek at Large Park & Ride Lot Flow normal to above normal; Flow cloudy; sewage from culvert on RAB just downstream
July 2 2013 10:38 7.44 67.7 969 905 7.50 Peters Creek at Large Park & Ride Lot Sunny; Flow above normal; flow very silted; Photo 
July 16 2013 9:13 7.71 68.5 1307 1281 Peters Creek at Large Park & Ride Lot Flow normal; Flow slightly silted; Recent flooding changed stream channel; Sunny; Humid
July 30 2013 10:18 7.72 62.6 1360 1322 Peters Creek at Large Park & Ride Lot Flow normal; sunny

August 1 2013 10:48 8.2 65.7 1442 1381 Peters Creek at Large Park & Ride Lot Flow normal; Datalogger data retrieval
August 13 2013 10:20 7.61 69.4 1354 1337 Peters Creek at Large Park & Ride Lot Flow normal; Flow clear;Overcast
August 29 2013 9:53 7.52 69.8 951 896 7.50 Peters Creek at Large Park & Ride Lot Flow above normal; Flow cloudy; Overcast; No precip

September 13 2013 11:12 7.46 66.6 1344 1328 7.25 Peters Creek at Large Park & Ride Lot Flow normal; Flow clear; Sunny; Partly Cloudy;
October 1 2013 12:18 7.41 62.3 1380 1352 7.50 Peters Creek at Large Park & Ride Lot Air Temp 73 deg F; Overcast; Partly Cloudy; Flow low; Flow clear; No precip 
October 17 2013 10:19 7.71 60.2 1140 1121 7.50 Peters Creek at Large Park & Ride Lot Flow normal; Overcast; Flow clear; No precip; Air Temp 58 deg F
October 22 2013 12:15 7.64 53.0 1256 1308 6.75 Peters Creek at Large Park & Ride Lot Sunny; Flow normal; Flow clear; Sunny; Rain yesterday evening; Air Temp 46 deg F; Reading Datalogger
October 30 2013 11:19 7.82 48.3 1460 1491 7.00 Peters Creek at Large Park & Ride Lot Air Temp 58 deg F; Flow low; Flow clear; Partly Cloudy; Sunny; No precip

November 21 2013 13:57 7.66 43.3 1338 1384 7.75 Peters Creek at Large Park & Ride Lot Air Temp 60 deg F; Flow low; flow clear; Partly Cloudy; Sunny
December 3 2013 10:55 7.27 43.5 1578 1576 8.00 Peters Creek at Large Park & Ride Lot Air Temp 51; Partly Cloudy; Sunny; Flow normal; Flow clear; No precip

July 9 2012 14:02 8.21 78.3 956 Peters Creek at Louise Vos in Gastonville Flow normal; flow clear; Datalogger upright.
August 10 2012 11:18 7.11 70.4 897 868 Peters Creek at Louise Vos in Gastonville

September 24 2012 14:10 8.07 56.6 1056 1092 Peters Creek at Louise Vos in Gastonville
October 8 2012 13:11 6.76 48.8 1039 1053 Peters Creek at Louise Vos in Gastonville Flow normal; flow clear

November 9 2012 13:33 7.96 42.9 938 905 Peters Creek at Louise Vos in Gastonville
December 19 2012 13:34 8.25 45.6 708 673 Peters Creek at Louise Vos in Gastonville Flow above normal

June 5 2013 11:11 7.76 60.5 1088 1010 7.50 Peters Creek at Louise Vos in Gastonville
June 18 2013 11:40 8.08 63.7 950 918 7.50 Peters Creek at Louise Vos in Gastonville Flow above normal; Flow clear; Datalogger down; debris jam building up
July 18 2013 9:56 8.02 67.2 901 827 Peters Creek at Louise Vos in Gastonville Flow above normal; flow very silted; cloudy
July 31 2013 11:34 8.17 63.6 1020 950 Peters Creek at Louise Vos in Gastonville Flow normal; no debris jam; channel substrate is sandy; datalogger buried by recent flooding

August 14 2013 12:11 8.17 62.0 1036 972 Peters Creek at Louise Vos in Gastonville Flow normal; Flow clear; Overcast; No precip; Air Temp 59 deg F
August 30 2013 11:55 8.03 70.2 1002 923 7.50 Peters Creek at Louise Vos in Gastonville Air Temp 78 deg F; Flow normal; Flow clear; Sunny; No precip

September 30 2013 11:00 60.0 1105 7.00 Peters Creek at Louise Vos in Gastonville Flow low; Flow clear; Overcast; No precip; Air temp 65 deg F
October 15 2013 17:02 64.7 1054 7.25 Peters Creek at Louise Vos in Gastonville Air Temp 74 deg F; Flow low; Flow clear; Cloudy; No precip
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Peters Creek Watershed Water Quality Sampling

Month Date Year Time pH Temp Conductivity Tracer Cond pH(Buf strip) Location Comment
October 24 2013 12:27 8.17 46.0 968 991 7.00 Peters Creek at Louise Vos in Gastonville Flow normal; Flow clear; Substrate very sandy; Partly cloudy; Sunny
October 30 2013 13:16 50.1 1088 7.25 Peters Creek at Louise Vos in Gastonville Air temp 59 deg F; Flow low; Flow clear; Overcast; No precip

November 10 2013 15:01 45.6 981 6.00 Peters Creek at Louise Vos in Gastonville Air temp 46 deg F; Flow low; Flow clear; Cloudy; No precip
November 27 2013 12:55 39.5 1136 6.75 Peters Creek at Louise Vos in Gastonville Air temp 32 deg F; Flow normal to high; Flow murky; Snowy; Precip light
December 11 2013 16:45 37.7 1159 6.50 Peters Creek at Louise Vos in Gastonville Air temp 32 deg F; Flow normal; Flow clear; Cloudy; No precip
January 31 2012 13:58 9.42 44.9 870 Peters Creek at Louise Vos in Gastonville Cloudy/High Flow

May 15 2012 11:32 8.38 59.9 888 Peters Creek at Louise Vos in Gastonville 
May 21 2012 10:31 7.42 62.2 1002 Peters Creek at Louise Vos in Gastonville Wypt 240
July 23 2012 12:47 8.10 71.5 1050 1023 7.50 Peters Creek at Louise Vos in Gastonville Tracer temp 72.3 deg F

September 6 2012 12:32 8.04 74.6 1195 1174 Peters Creek at Louise Vos in Gastonville Flow normal; flow clear; Datalogger upright.
July 3 2013 11:32 8.13 67.5 847 771 7.50 Peters Creek at Louise Vos in Gastonville Flow above normal; very silted; almost bankfull; dead animal in debris jam just upstream of site
June 6 2011 11:10 8.68 64.1 1050 Peters Creek at Louise Vos in Gastonville description
July 7 2011 16:51 7.93 70.4 1567 Peters Creek at Natural Stream Channel Design Project at US Steel coal waste pile
July 7 2011 14:04 7.97 79.6 4600 Peters Creek at Natural Stream Channel Design Project Phase 1 in Jefferson Hills Day of water main break and salt spill; Fish kill along this section
July 12 2011 14:42 8.41 75.8 1140 Peters Creek at Natural Stream Channel Design Project Phase 1 in Jefferson Hills
July 7 2011 13:50 7.87 78.4 4130 Peters Creek at Peters Creek Wetland Biodiversity Area Silted flow along right ascending bank
May 25 2012 8:47 7.74 63.9 1208 Peters Creek at Snowden Wetland

November 9 2012 14:50 8.22 44.9 1214 1209 Peters Creek at Thompson Mine site
December 16 2012 14:55 8.51 48.2 1159 1072 Peters Creek at Thompson Mine site Flow cloudy
January 6 2013 14:56 8.84 40.0 1468 1466 Peters Creek at Thompson Mine site
January 8 2013 15:43 38.2 1428 Peters Creek at Thompson Mine site
October 24 2013 14:19 47.7 758 717 7.00 Peters Creek at Valleyview Rd Overcast; Partly Cloudy; Windy; No precip
October 31 2013 15:30 56.6 776 7.75 Peters Creek at Valleyview Rd Air temp 71 deg F; Flow low; Flow clear; Cloudy; No precip

November 15 2013 13:55 43.5 809 7.25 Peters Creek at Valleyview Rd Air temp 55 deg F; Flow low; Flow clear; Sunny; No precip
December 6 2013 11:40 46.5 505 Peters Creek at Valleyview Rd Air temp 38 deg F; Flow high; Flow muddy; Cloudy; Precip none

July 7 2011 13:15 7.66 74.8 4660 Peters Creek at Wheeling&Lake Erie Trestle
July 27 2009 12:27 8.05 68.8 774 Peters Creek at Wrights Chapel Above Debris Jam at end of Riffle

August 3 2009 11:23 7.97 66.2 688 Peters Creek at Wrights Chapel
July 9 2012 13:21 8.04 75.4 623 Peters Creek at Wrights Chapel Flow below normal; flow clear;Bromide sample
July 23 2012 12:06 8.03 70.7 736 705 7.75 Peters Creek at Wrights Chapel Tracer temp 71.6 deg F

August 7 2012 12:39 7.99 70.3 687 659 Peters Creek at Wrights Chapel
August 21 2012 13:12 7.94 64.7 808 769 7.50 Peters Creek at Wrights Chapel Flow normal; Flow clear

September 6 2012 13:09 8.14 73.1 750 715 Peters Creek at Wrights Chapel
September 24 2012 14:28 8.18 53.2 749 727 Peters Creek at Wrights Chapel Flow normal; Flow clear; Sunny

October 8 2012 13:49 7.76 47.7 740 722 Peters Creek at Wrights Chapel Flow normal; flow clear;overcast; cool
November 9 2012 13:12 7.68 41.8 712 668 Peters Creek at Wrights Chapel
December 19 2012 12:59 7.91 45.1 573 543 Peters Creek at Wrights Chapel Flow above normal

April 3 2013 13:44 8.24 46.3 872 816 7.50 Peters Creek at Wrights Chapel
April 18 2013 14:00 7.65 65.7 805 748 Peters Creek at Wrights Chapel
June 5 2013 10:31 6.68 58.9 854 779 7.50 Peters Creek at Wrights Chapel
June 18 2013 11:06 7.31 64.1 754 726 8.00 Peters Creek at Wrights Chapel Flow above normal; Flow clear
July 3 2013 10:52 6.99 68.3 674 606 7.50 Peters Creek at Wrights Chapel Flow above normal;close to bankfull; slightly silted
July 18 2013 9:23 6.95 69.4 693 631 Peters Creek at Wrights Chapel
July 31 2013 10:52 6.92 64.1 779 708 Peters Creek at Wrights Chapel Flow normal; Sunny

August 14 2013 11:19 6.96 61.6 784 727 Peters Creek at Wrights Chapel Air Temp 58 deg F; Flow normal; Flow clear; Overcast; No precip
August 30 2013 11:14 6.85 68.9 741 675 7.50 Peters Creek at Wrights Chapel Air Temp 76 deg F; Sunny; Flow normal; Flow Clear; No precip

September 13 2013 13:59 7.87 64.6 797 738 7.50 Peters Creek at Wrights Chapel Air Temp 59 deg F; Sunny; Partly Cloudy; No precip; Flow normal; Flow clear
September 30 2013 10:25 59.3 785 7.50 Peters Creek at Wrights Chapel Flow low; Flow clear; Overcast; No precip; Air Temp 66 deg F

October 15 2013 16:49 64.7 698 7.00 Peters Creek at Wrights Chapel Air temp 73 deg F; Flow low; Flow clear; Cloudy No precip
October 30 2013 14:52 52.1 733 7.25 Peters Creek at Wrights Chapel Air temp 61 deg F; Flow low; Flow clear; Cloudy; Precip none

November 10 2013 13:45 46.2 703 6.50 Peters Creek at Wrights Chapel Air temp 46 deg F; Flow low; Flow clear; Cloudy; Precip none
November 27 2013 14:15 39.7 912 6.25 Peters Creek at Wrights Chapel Air temp 33 deg F; Flow normal; Flow clear; Snowy; Precip light
December 11 2013 15:23 37.4 959 7.50 Peters Creek at Wrights Chapel Air temp 34 deg F; Flow normal; Flow clear; Cloudy; Precip none

July 7 2011 14:26 7.86 79.5 6010 Peters Creek behind Knotweed Project  
July 13 2011 13:20 8.46 72.0 1469 Peters Creek behind Knotweed Project
July 27 2009 14:56 7.93 72.3 1179 Peters Creek behind Snowden wetland

August 4 2009 13:04 8.02 68.5 1261 Peters Creek behind Snowden wetland
July 7 2011 12:38 7.79 72.3 3350 Peters Creek below confluence Piney Fork Sample taken along right descending bank

January 8 2013 15:10 38.6 1618 Peters Creek below Large Park & Ride Lot
October 30 2013 13:31 6.91 50.6 1068 1083 7.50 Peters Creek below McClelland Rd Trib confluence Overcast; Flow low; Flow clear; No precip;Air Temp 64 deg F

July 7 2011 12:49 7.70 73.2 4190 Peters Creek below Snowden Bridge right descending bank Sample taken along right descending bank
October 19 2013 10:33 7.89 49.8 928 921 7.00 Peters Creek below TR844 bridge at Gas Line Flow normal; Flow clear; Mostly cloudy; No precip; Overcast; Air Temp 48 deg F

November 1 2013 11:30 7.65 948 950 Peters Creek below TR844 bridge at Gas Line Air Temp 63 deg F; Flow high; Flow clear; partly cloudy; Sunny
June 6 2011 12:02 8.16 64.9 1072 Peters Creek downstream of Gastonville at Gas Line Crossing small fry present AMD evident
July 7 2011 13:35 7.89 75.5 3550 Peters Creek downstream of Lick Run Confluence near Clairton Branch Trestle left descending bank

March 29 2011 14:04 7.89 44.2 948 Peters Creek downstream of single lane bridge connection Union and Peters Twp
April 3 2011 13:57 8.17 47.7 1040 Peters Creek downstream of Trax Farm Trib confluence Bacterial Sampling site AMD cloudy
June 23 2011 12:05 7.19 68.8 1101 Peters Creek just above Landfill Trib confluence

March 29 2011 14:55 6.63 46.1 1046 Peters Creek mainstem upstream of Bridge at Lawson Plaza w edge of Finleyville
July 7 2011 13:02 7.75 73.8 4290 Peters Creek middle of Snowden Wetland left descending bank
July 27 2009 11:53 8.19 69.0 1077 Peters Creek SR1006 Gastonville Downstream of Bridge
July 27 2009 12:00 8.21 68.9 1078 Peters Creek SR1006 Gastonville Upstream of Bridge Trib Silty

August 4 2009 13:49 8.34 69.5 1057 Peters Creek SR1006 Gastonville
March 30 2011 13:45 8.12 44.0 1454 Peters Creek Trib below Snowden Parking Lot Bridge

October 24 2013 13:51 47.9 672 717 7.25 Peters Creek upstream of Bebout Rd Tributary confluence Overcast; Partly cloudy; Stream culverted under private lane; Culvert not sized correctly
July 31 2010 11:38 8.30 69.7 1388 Peters Creek upstream of Lewis Run Confluence
July 27 2009 14:01 8.09 72.1 1416 Piney Fork above Catfish Run confluence

August 3 2009 12:50 8.08 68.3 1048 Piney Fork above Catfish Run confluence
October 30 2013 12:31 8.44 52.3 1387 1398 7.25 Piney Fork above Corvette Tunnel Air Temp 63 deg F; Flow low; Flow clear; Partly cloudy; Sunny

July 27 2009 14:44 7.76 71.6 1209 Piney Fork above Corvette Tunnel
August 4 2009 13:17 7.85 68.8 1331 Piney Fork above Corvette Tunnel

February 26 2011 13:28 7.78 43.7 1912 Piney Fork above Corvette Tunnel
March 20 2011 13:00 8.40 48.4 1522 Piney Fork above Corvette Tunnel
April 3 2011 13:31 8.84 48.4 1634 Piney Fork above Corvette Tunnel

September 17 2011 18:26 63.3 1249 Piney Fork above Corvette Tunnel Flow low; Partly cloudy; No precip past 48 hrs
September 29 2011 18:30 63.1 1360 Piney Fork above Corvette Tunnel Flow normal; Sunny; No precip past 48 hrs 

October 2 2011 13:10 52.3 1014 Piney Fork above Corvette Tunnel Flow high; Cloudy; Heavy rain past 48 hrs
October 15 2011 13:18 59.2 1265 Piney Fork above Corvette Tunnel Flow normal; Partly cloudy; Light rain past 48 hrs
October 22 2011 18:04 57.2 1277 Piney Fork above Corvette Tunnel Flow low; Partly cloudy; Intermittent rain past 48 hrs
October 28 2011 18:04 49.5 1129 Piney Fork above Corvette Tunnel Flow normal; Overcast; Intermittent rain past 48 hrs

November 5 2011 18:02 47.1 1362 Piney Fork above Corvette Tunnel Flow normal; Sunny; No precip past 48 hrs
November 12 2011 17:13 48.2 1318 Piney Fork above Corvette Tunnel Flow normal; Partly cloudy; No precip past 48 hrs
November 19 2011 9:24 43.9 1255 Piney Fork above Corvette Tunnel Flow normal; Partly cloudy; No precip past 48 hrs
November 23 2011 16:02 51.4 807 Piney Fork above Corvette Tunnel Flow high; Partly cloudy; Steady rain past 48 hrs
December 3 2011 18:22 56.7 1351 Piney Fork above Corvette Tunnel Flow normal; Partly Cloudy; Light rain past 48 hors
December 7 2011 15:11 45.7 923 Piney Fork above Corvette Tunnel Flow high; Cloudy; Light mix past 48 hr
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Peters Creek Watershed Water Quality Sampling

Month Date Year Time pH Temp Conductivity Tracer Cond pH(Buf strip) Location Comment
December 12 2011 11:09 50.7 1286 Piney Fork above Corvette Tunnel Flow normal; Partly cloudy; No precip past 48 hrs
December 24 2011 11:41 42.3 1141 Piney Fork above Corvette Tunnel Flow normal; Cloudy; Light snow past 48 hrs
December 31 2011 16:22 47.7 1303 Piney Fork above Corvette Tunnel Flow normal; Cloudy; Intermittent rain past 48 hrs
January 21 2012 4440 Piney Fork above Corvette Tunnel Flow normal; Overcast; Mixed precip past 48 hrs
January 28 2012 1369 Piney Fork above Corvette Tunnel Flow high; Partly cloudy; Mixed precip past 24 hrs
February 4 2012 1350 Piney Fork above Corvette Tunnel Flow normal; Cloudy; Snow past 48 hrs
February 13 2012 1216 Piney Fork above Corvette Tunnel Flow high; Sunny; Snow past 48 hrs
February 25 2012 1301 Piney Fork above Corvette Tunnel Flow normal; Overcast; Mixed precip past 48 hrs

March 2 2012 1382 Piney Fork above Corvette Tunnel Flow low; Overcast; Light rain past 24 hrs
March 17 2012 1120 Piney Fork above Corvette Tunnel Flow high; Sunny; Heavy rain past 48 hrs
March 24 2012 1178 Piney Fork above Corvette Tunnel Flow high; Overcast; Heavy rain past 48 hrs
March 31 2012 885 Piney Fork above Corvette Tunnel Flow high; Sunny; Steady rain past 48 hrs
April 18 2012 1251 Piney Fork above Corvette Tunnel Flow normal; Partly cloudy; No precip past 48 hrs
April 30 2012 1289 Piney Fork above Corvette Tunnel Flow normal; Partly cloudy; No precip past 48 hrs
May 12 2012 1292 Piney Fork above Corvette Tunnel Flow normal; Sunny; No precip past 48 hrs
May 19 2012 1306 Piney Fork above Corvette Tunnel Flow normal; Sunny; No precip past 48 hrs
June 9 2012 1310 Piney Fork above Corvette Tunnel Flow normal; Sunny; No precip past 48 hrs
June 17 2012 1190 Piney Fork above Corvette Tunnel Flow low; Partly cloudy; No precip past 48 hrs
June 30 2012 1096 Piney Fork above Corvette Tunnel Flow high; Partly cloudy; Steady rain past 48 hrs
July 9 2012 11:41 7.74 73.1 1264 Piney Fork above Corvette Tunnel Flow normal to below normal; Flow clear
July 11 2012 1421 Piney Fork above Corvette Tunnel Flow low; Sunny; No precip past 48 hrs
July 19 2012 876 Piney Fork above Corvette Tunnel Flow high; Overcast; Heavy rain past 48 hrs
July 23 2012 10:56 7.90 70.5 1336 1300 7.50 Piney Fork above Corvette Tunnel Tracer temp 71.0 deg F

August 4 2012 821 Piney Fork above Corvette Tunnel Flow high; Overcast; Heavy rain past 48 hrs
August 7 2012 11:27 7.97 69.7 1224 1216 Piney Fork above Corvette Tunnel
August 13 2012 1252 Piney Fork above Corvette Tunnel Flow normal; Partly cloudy; No precip past 48 hrs
August 21 2012 12:02 7.87 65.4 1247 1203 7.50 Piney Fork above Corvette Tunnel
August 25 2012 1270 Piney Fork above Corvette Tunnel Flow normal; Partly cloudy; No precip past 48 hrs
August 31 2012 1266 Piney Fork above Corvette Tunnel Flow normal; Sunny; No precip past 48 hrs

September 6 2012 12:07 7.86 73.0 1194 1155 Piney Fork above Corvette Tunnel
September 9 2012 943 Piney Fork above Corvette Tunnel Flow low; Partly cloudy; Steady rain past 48 hrs
September 24 2012 12:48 8.05 58.1 1184 1174 Piney Fork above Corvette Tunnel Flow normal;
September 25 2012 1367 Piney Fork above Corvette Tunnel Flow normal; Overcast; No precip past 48 hrs

October 8 2012 12:17 8.3 52.3 1233 1236 Piney Fork above Corvette Tunnel Flow normal; flow clear
October 21 2012 1324 Piney Fork above Corvette Tunnel Flow normal; Partly cloudy; Intermittent rain past 48 hrs

November 4 2012 760 Piney Fork above Corvette Tunnel Flow high; Overcast; No precip past 48 hrs
November 8 2012 15:15 8.43 45.4 1363 1353 Piney Fork above Corvette Tunnel
November 11 2012 1430 Piney Fork above Corvette Tunnel Flow normal; Sunny; Intermittent rain past 48 hrs
December 16 2012 15:45 8.39 50.5 1352 1263 Piney Fork above Corvette Tunnel
December 27 2012 1482 Piney Fork above Corvette Tunnel Flow low; Overcast; Snow past 48 hrs

March 29 2013 13:08 9.05 47.3 1776 1720 Piney Fork above Corvette Tunnel Algal bloom; treated sewage smell
April 18 2013 11:27 8.74 58.4 1436 1364 Piney Fork above Corvette Tunnel
June 4 2013 11:48 8.05 60.2 1346 1304 Piney Fork above Corvette Tunnel Flow normal to below normal; Algal bloom still present; Sunny
June 17 2013 11:45 8.16 66.4 1249 1236 Piney Fork above Corvette Tunnel Flow normal; Flow clear
July 2 2013 11:57 8.21 67.5 1105 1034 8.00 Piney Fork above Corvette Tunnel
July 16 2013 10:43 8.1 69.4 1347 1303 Piney Fork above Corvette Tunnel Great deal of change in substrate and channel; Large sycamore fallen into channel;Flow normal; Flow clear
July 30 2013 11:50 8.11 64.1 1364 1318 Piney Fork above Corvette Tunnel Flow normal; flow clear; overcast

August 15 2013 12:31 7.96 63.4 1393 1331 Piney Fork above Corvette Tunnel Flow normal; Flow clear; Sunny; No precip
August 29 2013 11:15 7.98 70.5 1038 974 7.50 Piney Fork above Corvette Tunnel Air Temp 75 deg F; Flow normal; Flow clear; Sunny but partly Cloudy; No precip

September 13 2013 12:41 8.01 66.6 1314 1278 7.50 Piney Fork above Corvette Tunnel Air Temp 62 deg F; Flow normal; Flow clear; Overcast; Mostly cloudy; No precip
October 1 2013 13:30 7.99 64.9 1276 1225 7.25 Piney Fork above Corvette Tunnel Air Temp 70 deg F; Flow low; Flow clear; Sunny; Partly Cloudy; No precip
October 17 2013 11:40 8.17 60.8 1030 988 7.25 Piney Fork above Corvette Tunnel Air Temp 58 deg F; Flow normal; flow a bit cloudy; Trace precip; partly cloudy

November 21 2013 15:05 8.8 45.9 1430 1437 8.00 Piney Fork above Corvette Tunnel Air Temp 59 deg F;Flow normal; Flow clear; Partly cloudy; Overcast; No precip
December 3 2013 12:04 8.48 46.2 1638 1607 7.50 Piney Fork above Corvette Tunnel Air Temp 54 deg F; Flow normal; Flow clear;Overcast; No precip

July 13 2012 12:47 7.16 70.3 1252 Piney Fork above Sebolt Rd discharge but below low dam School of fish; discharge above dam flow ~ 10 GPM; Aluminum precipitate from discharge
June 17 2011 11:40 5.16 62.6 1387 Piney Fork AMD discharge just upstream of CoGos along Montour Trail

November 4 2013 14:42 4.69 55.3 1579 1573 Piney Fork AMD Spring above old Montour RR ROW Flow normal; Flow clear; Partly Cloudy; Sunny; No precip
July 27 2009 12:50 8.51 73.5 1380 Piney Fork at Simmons Park

August 3 2009 11:45 8.51 68.4 1238 Piney Fork at Simmons Park
February 17 2011 16:11 8.63 47.9 1985 Piney Fork at Simmons Park
August 14 2011 11:20 705 Piney Fork at Simmons Park Flow low; Cloudy; Light rain past 48 hrs
August 29 2011 15:56 1410 Piney Fork at Simmons Park Flow low; Cloudy; No precip past 48 hrs

September 10 2011 16:15 76.6 1390 Piney Fork at Simmons Park Flow normal; Partly cloudy; Intermittent rain past 48 hrs
September 17 2011 19:52 62.4 1442 Piney Fork at Simmons Park Flow normal; Partly cloudy; No precip past 48 hrs
September 24 2011 17:17 71.8 1406 Piney Fork at Simmons Park Flow normal; Sunny; Light rain past 48 hrs
September 29 2011 18:21 67.5 1410 Piney Fork at Simmons Park Flow normal; Sunny; No precip past 48 hrs

October 2 2011 14:25 52.7 629 Piney Fork at Simmons Park Flow high; Cloudy; Heavy rain past 48 hrs
October 14 2011 16:26 63.3 920 Piney Fork at Simmons Park Flow high; Partly cloudy; Steady rain past 48 hrs
October 18 2011 17:19 59.2 1390 Piney Fork at Simmons Park Flow normal; Sunny; No precip past 48 hrs
October 25 2011 17:26 56.7 1385 Piney Fork at Simmons Park Flow normal; Sunny; No precip past 48 hrs

November 5 2011 18:22 46.2 1403 Piney Fork at Simmons Park Flow normal; Sunny; No precip past 48 hrs
November 12 2011 15:53 52.5 1291 Piney Fork at Simmons Park Flow normal; Partly cloudy; No precip past 48 hrs
November 19 2011 12:11 55.6 1330 Piney Fork at Simmons Park Flow normal; Partly cloudy; No precip past 48 hrs
November 23 2011 14:25 49.5 814 Piney Fork at Simmons Park Flow high; Partly cloudy; Steady rain past 48 hrs
December 3 2011 18:15 54.5 1290 Piney Fork at Simmons Park Flow normal; Partly cloudy; Light rain past 48 hrs
December 7 2011 15:38 45.0 702 Piney Fork at Simmons Park Flow high; Cloudy; Light mix past 48 hr
December 12 2011 11:33 49.5 1301 Piney Fork at Simmons Park Flow normal; Partly cloudy; No precip past 48 hrs
December 24 2011 12:08 43.7 1160 Piney Fork at Simmons Park Flow normal; Cloudy; Light snow past 48 hrs
December 31 2011 16:46 46.4 1365 Piney Fork at Simmons Park Flow normal; Cloudy; Intermittent rain past 48 hrs
January 21 2012 13600 Piney Fork at Simmons Park Flow normal; Overcast; Mixed precip past 48 hrs
January 28 2012 1396 Piney Fork at Simmons Park Flow high; Partly cloudy; Mixed precip past 24 hrs
February 4 2012 1340 Piney Fork at Simmons Park Flow normal; Cloudy; Snow past 48 hrs
February 13 2012 1308 Piney Fork at Simmons Park Flow high; Sunny; Snow past 48 hrs
February 25 2012 1290 Piney Fork at Simmons Park Flow normal; Overcast; Mixed precip past 48 hrs

March 2 2012 1458 Piney Fork at Simmons Park Flow normal; Overcast; Light rain past 24 hrs
March 17 2012 1027 Piney Fork at Simmons Park Flow high; Sunny; Heavy rain past 48 hrs
March 24 2012 845 Piney Fork at Simmons Park Flow high; Overcast; Heavy rain past 48 hrs
March 31 2012 910 Piney Fork at Simmons Park Flow normal; Sunny; Steady rain past 48 hrs
April 18 2012 1316 Piney Fork at Simmons Park Flow normal; Partly cloudy; No precip past 48 hrs
April 30 2012 1389 Piney Fork at Simmons Park Flow low; Partly cloudy; No precip past 48 hrs
May 12 2012 1326 Piney Fork at Simmons Park Flow low; Sunny; No precip past 48 hrs
May 19 2012 1377 Piney Fork at Simmons Park Flow low; Sunny; No precip past 48 hrs
June 9 2012 1351 Piney Fork at Simmons Park Flow low; Sunny; No precip past 48 hrs
June 17 2012 1317 Piney Fork at Simmons Park Flow low; Partly cloudy; No precip past 48 hrs
June 30 2012 922 Piney Fork at Simmons Park Flow normal; Partly cloudy; Steady rain past 48 hrs
July 11 2012 1324 Piney Fork at Simmons Park Flow low; Sunny; No precip past 48 hrs
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Peters Creek Watershed Water Quality Sampling

Month Date Year Time pH Temp Conductivity Tracer Cond pH(Buf strip) Location Comment
July 19 2012 736 Piney Fork at Simmons Park Flow high; Overcast; Heavy rain past 48 hrs

August 4 2012 705 Piney Fork at Simmons Park Flow high; Overcast; Heavy rain past 48 hrs
August 13 2012 1274 Piney Fork at Simmons Park Flow normal; Partly cloudy; No precip past 48 hrs
August 25 2012 1288 Piney Fork at Simmons Park Flow normal; Partly cloudy; No precip past 48 hrs
August 31 2012 956 Piney Fork at Simmons Park Flow normal; Overcast; No precip past 48 hrs

September 9 2012 1130 Piney Fork at Simmons Park Flow normal; Partly cloudy; Steady rain past 48 hrs
September 25 2012 694 Piney Fork at Simmons Park Flow normal; Overcast; No precip past 48 hrs

October 21 2012 1344 Piney Fork at Simmons Park Flow normal; Partly cloudy; Intermittent rain past 48 hrs
November 4 2012 908 Piney Fork at Simmons Park Flow normal; Overcast; No precip past 48 hrs
November 11 2012 1497 Piney Fork at Simmons Park Flow low; Sunny; Intermittent rain past 48 hrs
December 27 2012 1484 Piney Fork at Simmons Park Flow normal; Overcast; Snow past 48 hrs

July 13 2012 13:21 5.82 69.7 1676 Piney Fork below bridge at Stewart Rd Heavy aluminum precipitate on substrate; flow cloudy
August 29 2011 16:30 1345 Piney Fork below Piney Fork Rd sewage plant Flow normal; Cloudy; No precip past 48 hrs

September 10 2011 17:20 72.1 1350 Piney Fork below Piney Fork Rd sewage plant Flow normal; Cloudy; Intermittent rain past 48 hrs
September 17 2011 18:42 63.7 1278 Piney Fork below Piney Fork Rd sewage plant Flow low; Partly cloudy; No precip past 48 hrs
September 24 2011 18:26 71.4 1237 Piney Fork below Piney Fork Rd sewage plant Flow normal; Sunny; Light rain past 48 hrs
September 29 2011 18:08 64.9 1353 Piney Fork below Piney Fork Rd sewage plant Flow normal; Sunny; No precip past 48 hrs

October 2 2011 13:30 53.1 921 Piney Fork below Piney Fork Rd sewage plant Flow high; Cloudy; Heavy rain past 48 hrs
October 15 2011 13:07 60.1 1337 Piney Fork below Piney Fork Rd sewage plant Flow normal; Partly Cloudy; Light rain past 48 hors
October 22 2011 17:53 57.6 1281 Piney Fork below Piney Fork Rd sewage plant Flow normal; Partly cloudy; Intermittent rain past 48 hrs
October 28 2011 17:45 50.9 1152 Piney Fork below Piney Fork Rd sewage plant Flow normal; Overcast; Intermittent rain past 48 hrs

November 5 2011 17:48 47.1 1316 Piney Fork below Piney Fork Rd sewage plant Flow normal; Sunny; No precip past 48 hrs
November 12 2011 17:00 50.4 1344 Piney Fork below Piney Fork Rd sewage plant Flow normal; Partly cloudy; No precip past 48 hrs
November 19 2011 9:41 45.3 1269 Piney Fork below Piney Fork Rd sewage plant Flow normal; Partly cloudy; No precip past 48 hrs
November 23 2011 15:39 50.7 820 Piney Fork below Piney Fork Rd sewage plant Flow high; Partly cloudy; Steady rain past 48 hrs
December 3 2011 18:01 56.8 1218 Piney Fork below Piney Fork Rd sewage plant Flow normal; Partly cloudy; Light rain past 48 hrs
December 7 2011 2:53 45.7 826 Piney Fork below Piney Fork Rd sewage plant Flow high; Cloudy; Light mix past 48 hrs
December 12 2011 10:48 49.5 1326 Piney Fork below Piney Fork Rd sewage plant Flow normal; Partly cloudy; No precip past 48 hrs
December 24 2011 11:26 44.6 1169 Piney Fork below Piney Fork Rd sewage plant Flow high; Cloudy; Light snow past 48 hrs
December 31 2011 16:11 48.6 1298 Piney Fork below Piney Fork Rd sewage plant Flow normal; Cloudy; Intermittent rain past 48 hrs
January 21 2012 6400 Piney Fork below Piney Fork Rd sewage plant Flow high; Overcast; Mixed precip past 48 hrs
January 28 2012 1410 Piney Fork below Piney Fork Rd sewage plant Flow high; Partly cloudy; Mixed precip past 24 hrs
February 4 2012 1342 Piney Fork below Piney Fork Rd sewage plant Flow normal; Cloudy; Snow past 48 hrs
February 13 2012 1208 Piney Fork below Piney Fork Rd sewage plant Flow normal; Sunny; Snow past 48 hrs
February 25 2012 1226 Piney Fork below Piney Fork Rd sewage plant Flow normal; Overcast; Mixed precip past 48 hrs

March 2 2012 1369 Piney Fork below Piney Fork Rd sewage plant Flow normal; Overcast; Light rain past 24 hrs
March 17 2012 900 Piney Fork below Piney Fork Rd sewage plant Flow high; Sunny; Heavy rain past 48 hrs
March 24 2012 926 Piney Fork below Piney Fork Rd sewage plant Flow normal; Overcast; Heavy rain past 48 hrs
March 31 2012 817 Piney Fork below Piney Fork Rd sewage plant Flow high; Sunny; Steady rain past 48 hrs
April 18 2012 1179 Piney Fork below Piney Fork Rd sewage plant Flow normal; Partly cloudy; No precip past 48 hrs
April 30 2012 1236 Piney Fork below Piney Fork Rd sewage plant Flow normal; Partly cloudy; No precip past 48 hrs
May 12 2012 1200 Piney Fork below Piney Fork Rd sewage plant Flow normal; Sunny; No precip past 48 hrs
May 19 2012 1271 Piney Fork below Piney Fork Rd sewage plant Flow low; Sunny; No precip past 48 hrs
June 9 2012 1210 Piney Fork below Piney Fork Rd sewage plant Flow normal; Sunny; No precip past 48 hrs
June 17 2012 1179 Piney Fork below Piney Fork Rd sewage plant Flow low; Partly cloudy; No precip past 48 hrs
June 30 2012 1063 Piney Fork below Piney Fork Rd sewage plant Flow normal; Partly cloudy; Steady rain past 48 hrs
July 11 2012 1500 Piney Fork below Piney Fork Rd sewage plant Flow low; Sunny; No precip past 48 hrs
July 19 2012 881 Piney Fork below Piney Fork Rd sewage plant Flow high; Overcast; Heavy rain past 48 hrs

August 4 2012 841 Piney Fork below Piney Fork Rd sewage plant Flow high; Overcast; Heavy rain past 48 hrs
August 13 2012 1265 Piney Fork below Piney Fork Rd sewage plant Flow normal; Partly cloudy; No precip past 48 hrs
August 25 2012 1233 Piney Fork below Piney Fork Rd sewage plant Flow normal; Partly cloudy; No precip past 48 hrs
August 31 2012 1176 Piney Fork below Piney Fork Rd sewage plant Flow normal; Sunny; No precip past 48 hrs

September 9 2012 1021 Piney Fork below Piney Fork Rd sewage plant Flow normal; Partly cloudy; Steady rain past 48 hrs
September 25 2012 1363 Piney Fork below Piney Fork Rd sewage plant Flow low; Overcast; No precip past 48 hrs

October 21 2012 1415 Piney Fork below Piney Fork Rd sewage plant Flow low; Partly cloudy; Intermittent rain past 48 hrs
November 4 2012 954 Piney Fork below Piney Fork Rd sewage plant Flow high; Overcast; No precip past 48 hrs
November 11 2012 1462 Piney Fork below Piney Fork Rd sewage plant Flow normal; Sunny; Intermittent rain past 48 hrs
December 27 2012 1685 Piney Fork below Piney Fork Rd sewage plant Flow normal; Overcast; Snow past 48 hrs

July 27 2009 13:01 8.35 72.3 1258 Piney Fork below South Park Rd Confluence
August 3 2009 12:00 8.27 68.5 1199 Piney Fork below South Park Rd Confluence
October 30 2009 11:23 3.60 53.0 3690 Piney Fork just downstream of Sebolt Rd AMD discharge confluence

July 13 2012 13:50 7.43 70.4 1626 Piney Fork just upstream of CoGos along Brownsville Rd Ext Upstream of AMD discharge on left ascending bank.
March 15 2011 11:52 8.25 47.7 2090 Piney Fork trib downstream of Triphammer Rd behind Duncans AMD discharge
July 27 2009 10:47 7.36 67.8 1230 Piney Fork Triphammer Bacterial Sampling

August 3 2009 10:18 7.52 66.1 1287 Piney Fork Triphammer Bacterial Sampling water cloudy flow above normal
August 4 2010 10:06 7.60 76.3 1542 Pond along Elliot Road Lewis Run Trib

July 13 2012 13:01 4.24 63.4 2460 Sebolt Rd AMD discharge at source along Selbolt Rd. Flow ~60-100 GPM
April 4 2011 13:28 4.93 49.3 1350 Sebolt Rd AMD discharge near mouth Flow ~50-100 GPM; Aluminum precipitat
July 23 2012 11:19 4.82 65.6 1808 1810 4.25 Sebolt Rd AMD discharge near mouth Tracer Temp 68.5 deg F(possibly not correct)

August 7 2012 12:02 4.67 66.2 2030 2090 Sebolt Rd AMD discharge near mouth
August 21 2012 12:35 4.69 65.7 1986 2000 4.00 Sebolt Rd AMD discharge near mouth Heavy VOC odor comng from culvert 

September 6 2012 13:48 4.44 65.0 2340 2380 Sebolt Rd AMD discharge near mouth Flow ~ 100-150 GPM
October 8 2012 12:51 4.89 60.4 1988 2130 Sebolt Rd AMD discharge near mouth Aluminum precipitate less than usual; discharge smells of detergent

November 9 2012 12:33 4.96 57.4 1863 1990 Sebolt Rd AMD discharge near mouth
December 19 2012 12:23 6.32 51.9 1300 1308 Sebolt Rd AMD discharge near mouth Flow ~60-100 GPM

March 29 2013 13:46 7.29 47.8 1237 1193 Sebolt Rd AMD discharge near mouth Flow ~100 GPM
April 18 2013 12:06 6.67 51.8 1194 1108 Sebolt Rd AMD discharge near mouth
June 4 2013 12:43 5.11 55.6 1333 1294 4.50 Sebolt Rd AMD discharge near mouth Flow ~50-100 GPM; Heavy aluminum precipitate
June 17 2013 12:36 5.23 57.2 1413 1399 4.50 Sebolt Rd AMD discharge near mouth Flow above normal
July 2 2013 12:31 7.93 60.4 1333 1261 5.50 Sebolt Rd AMD discharge near mouth Flow above normal
July 16 2013 11:27 4.96 59.0 1512 1479 Sebolt Rd AMD discharge near mouth Flow above normal; more aluminum than usual
July 30 2013 12:36 5.04 58.6 1556 1539 Sebolt Rd AMD discharge near mouth Flow normal; Flow ~50-60 GPM; more aluminum than in past;

August 13 2013 11:42 5.75 67.2 770 768 Sebolt Rd AMD discharge near mouth Flow above normal; Foaming profusely; Overcast
August 29 2013 11:52 4.85 59.9 1959 1961 4.00 Sebolt Rd AMD discharge near mouth Air Temp 73 deg F; Flow normal; Overcast but sunny; No precip; Flow somewhat cloudy; Heavy load of Aluminum

September 13 2013 13:17 4.7 59.2 2240 2360 4.00 Sebolt Rd AMD discharge near mouth Air Temp 64 deg F; Flow normal; Flow clear; Overcast; No precip; Threatening rain
September 30 2013 9:55 60.2 2460 4.00 Sebolt Rd AMD discharge near mouth Flow low; Flow clear; Overcast; Precip none; Air Temp 64 deg F

October 15 2013 15:44 62.7 2190 4.00 Sebolt Rd AMD discharge near mouth Air temp 73 deg F; Flow low; Flow clear; Cloudy; No precip
October 30 2013 14:25 61.8 1346 4.25 Sebolt Rd AMD discharge near mouth Air temp 59 deg F; Flow low; Flow clear; Cloudy; Precip none

November 10 2013 14:48 48.2 2140 4.25 Sebolt Rd AMD discharge near mouth Air temp 46 deg F; Flow low; Flow clear; Cloudy; No precip
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November 27 2013 13:32 40.2 2060 5.00 Sebolt Rd AMD discharge near mouth Air temp 29 deg F; Flow normal; Flow clear; Snowy; Precip light
December 11 2013 15:49 46.7 2390 5.50 Sebolt Rd AMD discharge near mouth Air temp 34 deg F; Flow normal; Flow clear; Cloudy; No precip

July 27 2009 14:18 8.21 69.4 1228 Sleepy Hollow Run above Brownsville Rd Bridge
August 3 2009 13:03 8.21 67.2 1033 Sleepy Hollow Run above Brownsville Rd Bridge

September 17 2011 19:00 59.9 1277 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Partly cloudy; No precip past 48 hrs
September 24 2011 18:05 70.0 1143 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Sunny; Light rain past 48 hrs
September 29 2011 18:45 61.5 1177 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Sunny; No precip past 48 hrs

October 2 2011 13:45 50.7 576 Sleepy Hollow Run above Brownsville Rd Bridge Flow high; Cloudy; Heavy rain past 48 hrs
October 15 2011 12:51 57.7 1126 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Partly cloudy; Light rain past 48 hrs
October 22 2011 17:37 54.1 1220 Sleepy Hollow Run above Brownsville Rd Bridge Flow low; Partly cloudy; Intermittent rain past 48 hrs
October 28 2011 17:30 48.4 1013 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Overcast; Intermittent rain past 48 hrs

November 5 2011 17:28 45.7 1262 Sleepy Hollow Run above Brownsville Rd Bridge Flow low; Sunny; No precip past 48 hrs
November 12 2011 16:28 48.7 1262 Sleepy Hollow Run above Brownsville Rd Bridge Flow low; Partly cloudy; No precip past 48 hrs
November 19 2011 11:20 53.4 1138 Sleepy Hollow Run above Brownsville Rd Bridge Flow low; Partly cloudy; No precip past 48 hrs
November 23 2011 15:16 49.5 627 Sleepy Hollow Run above Brownsville Rd Bridge Flow high; Partly cloudy; Steady rain past 48 hrs
December 3 2011 17:17 54.0 1080 Sleepy Hollow Run above Brownsville Rd Bridge Flow low; Partly cloudy; Light rain past 48 hrs
December 7 2011 15:26 43.3 585 Sleepy Hollow Run above Brownsville Rd Bridge Flow high; Cloudy; Light mix past 48 hrs
December 12 2011 18:31 49.3 1071 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Partly cloudy; No precip past 48 hrs 
December 24 2011 11:56 41.2 883 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Cloudy; Light snow past 48 hrs
December 31 2011 16:35 45.5 1040 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Cloudy; Intermittent rain past 48 hrs
January 28 2012 1031 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Partly cloudy; Mixed precip past 24 hrs
February 4 2012 1000 Sleepy Hollow Run above Brownsville Rd Bridge Flow high; Cloudy; Snow past 48 hrs
February 13 2012 896 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Sunny; Snow past 48 hrs
February 25 2012 571 Sleepy Hollow Run above Brownsville Rd Bridge Flow high; Overcast; Mixed precip past 48 hrs

March 2 2012 1028 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Overcast; Light rain past 24 hrs
March 17 2012 921 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Sunny; Heavy rain past 48 hrs
March 24 2012 890 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Overcast; Heavy rain past 48 hrs
March 31 2012 982 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Sunny; Steady rain past 48 hrs
April 18 2012 1033 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Partly cloudy; No precip past 48 hrs
April 30 2012 1078 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Partly cloudy; No precip past 48 hrs
May 12 2012 1010 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Sunny; No precip past 48 hrs
May 19 2012 1101 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Sunny; No precip past 48 hrs
June 9 2012 1134 Sleepy Hollow Run above Brownsville Rd Bridge Flow low; Sunny; No precip past 48 hrs
June 17 2012 1065 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Partly cloudy; No precip past 48 hrs
June 30 2012 1217 Sleepy Hollow Run above Brownsville Rd Bridge Flow low; Partly cloudy; Steady rain past 48 hrs
July 9 2012 12:06 8.13 72.8 1200 Sleepy Hollow Run above Brownsville Rd Bridge Flow below normal; Flow clear; Bromide sample
July 11 2012 1280 Sleepy Hollow Run above Brownsville Rd Bridge Flow low; Sunny; No precip past 48 hrs
July 19 2012 926 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Overcast; Heavy rain past 48 hrs
July 23 2012 13:07 8.20 70.3 1157 1130 7.50 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Flow clear; Tracer temp 70.8 defg F

August 4 2012 891 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Overcast; Heavy rain past 48 hrs
August 7 2012 11:44 8.21 68.9 1104 1089 Sleepy Hollow Run above Brownsville Rd Bridge Slightly silty
August 13 2012 1120 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Partly cloudy; No precip past 48 hrs
August 21 2012 12:21 8.31 65.5 1169 1125 8.00 Sleepy Hollow Run above Brownsville Rd Bridge
August 25 2012 1139 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Partly cloudy; No precip past 48 hrs
August 31 2012 997 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Sunny; No precip past 48 hrs

September 6 2012 14:54 7.85 74.8 1393 1375 Sleepy Hollow Run above Brownsville Rd Bridge
September 9 2012 939 Sleepy Hollow Run above Brownsville Rd Bridge Flow low; Partly cloudy; Steady rain past 48 hrs
September 24 2012 13:11 8.3 55.2 1302 1308 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; flow clear; Recent flooding caused bank erosion in area due to fallen treein channel
September 25 2012 1257 Sleepy Hollow Run above Brownsville Rd Bridge Flow low; Overcast; No precip past 48 hrs

October 8 2012 12:36 8.44 48.4 1190 1184 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Flow clear
October 21 2012 1186 Sleepy Hollow Run above Brownsville Rd Bridge Flow low; Partly cloudy; Intermittent rain past 48 hrs

November 4 2012 759 Sleepy Hollow Run above Brownsville Rd Bridge Flow very high; Overcast; No precip past 48 hrs
November 9 2012 12:13 8.81 42.5 1214 1177 Sleepy Hollow Run above Brownsville Rd Bridge
November 11 2012 1265 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Sunny; Intermittent rain past 48 hrs
December 19 2012 12:02 7.85 45.2 845 797 Sleepy Hollow Run above Brownsville Rd Bridge Construction on Montour Connector; site downstream of regular site by ~300 ft
December 27 2012 1493 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Overcast; Snow past 48 hrs

March 29 2013 13:29 8.65 48.2 1185 1116 8.00 Sleepy Hollow Run above Brownsville Rd Bridge
April 18 2013 11:51 8.47 61.1 1020 1046 Sleepy Hollow Run above Brownsville Rd Bridge
June 4 2013 12:25 8.35 60.9 1222 1179 8.00 Sleepy Hollow Run above Brownsville Rd Bridge Montour Trail Connector complete
June 17 2013 12:16 8.32 68.1 1104 1089 8.00 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Flow clear
July 2 2013 12:16 8.3 67.8 968 904 8.00 Sleepy Hollow Run above Brownsville Rd Bridge Flow above normal; sloght siltation
July 16 2013 11:06 8.25 68.3 1171 1113 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Flow clear; structural damage due to flooding
July 30 2013 12:15 8.3 62.1 1206 1147 Sleepy Hollow Run above Brownsville Rd Bridge

August 13 2013 11:23 8.22 68.8 1225 1190 Sleepy Hollow Run above Brownsville Rd Bridge Flow normal; Flow clear; Sunny; Recent downpour; Trace precip
August 29 2013 11:36 8.09 69.6 973 909 8.00 Sleepy Hollow Run above Brownsville Rd Bridge Air Temp 73 deg F; Sunny; No precip; Flow normal; Flow clear

September 13 2013 13:01 8.17 64.7 1319 1278 8.00 Sleepy Hollow Run above Brownsville Rd Bridge Air Temp 64 deg F; Sunny; Flow normal; Flow Clear; No precip
September 30 2013 9:35 59.0 1315 7.50 Sleepy Hollow Run above Brownsville Rd Bridge Flow low; Flow clear;Overcast; No precip; Air Temp 59 deg F

October 15 2013 16:01 62.6 1185 7.50 Sleepy Hollow Run above Brownsville Rd Bridge Air temp 71 deg F; Flow low; Flow clear; Cloudy; No precip
October 30 2013 14:16 48.7 1265 7.50 Sleepy Hollow Run above Brownsville Rd Bridge Air temp 60 deg F;  Flow low; Flow clear; Cloudy; Precip none

November 10 2013 14:25 45.1 1162 6.50 Sleepy Hollow Run above Brownsville Rd Bridge Air temp 46 deg F; Flow low; Flow clear; Cloudy; No precip
November 27 2013 13:22 39.5 2080 6.50 Sleepy Hollow Run above Brownsville Rd Bridge Air temp 32 deg F; Flow normal; Flow clear; Snowy; Precip light
December 11 2013 15:58 35.0 2190 6.50 Sleepy Hollow Run above Brownsville Rd Bridge Air temp 32 deg F; Flow normal; Flow clear; Cloudy; No precip
October 31 2013 11:13 1244 8.00 Sleepy Hollow Run above King School Rd Macros: Cranefly, Amphipods, snails, lots of leeches
August 29 2011 15:36 1066 Sleepy Hollow Run below Academy bridge Flow high; Cloudy; No precip in past 48 hrs

September 10 2011 16:30 71.6 2110 Sleepy Hollow Run below Academy bridge Flow normal; Cloudy; Intermittent rain in past 48 hrs 
September 17 2011 19:14 61.7 1185 Sleepy Hollow Run below Academy bridge Flow normal; Partly cloudy; No precip in past 48 hrs
September 24 2011 17:32 71.1 1076 Sleepy Hollow Run below Academy bridge Flow normal; Sunny; Light rain in past 48 hours
September 29 2011 18:55 61.5 1188 Sleepy Hollow Run below Academy bridge Flow normal; Sunny; No precip in past 48 hrs

October 2 2011 14:00 52.9 595 Sleepy Hollow Run below Academy bridge Flow high; Cloudy; Heavy precip in past 48 hrs
October 14 2011 16:38 57.4 814 Sleepy Hollow Run below Academy bridge Flow normal; Cloudy; Steady precip in past 48 hrs
October 18 2011 17:02 56.7 1210 Sleepy Hollow Run below Academy bridge Flow normal; Sunny; No precip in past 48 hrs
October 25 2011 17:40 56.8 1164 Sleepy Hollow Run below Academy bridge Flow normal; Sunny; No precip in past 48 hrs

November 5 2011 17:17 47.7 1254 Sleepy Hollow Run below Academy bridge Flow normal; Sunny; No precip in past 48 hrs
November 12 2011 16:05 49.6 1220 Sleepy Hollow Run below Academy bridge Flow low; Partly cloudy; No precip in past 48 hrs
November 19 2011 12:22 54.7 1157 Sleepy Hollow Run below Academy bridge Flow normal; Partly cloudy; No precip in past 48 hrs
November 23 2011 14:46 49.6 758 Sleepy Hollow Run below Academy bridge Flow high; Partly cloudy; Steady precip in past 48 hrs
December 3 2011 18:47 56.8 1208 Sleepy Hollow Run below Academy bridge Flow low; Partly cloudy; Light rain in past 48 hrs
December 7 2011 15:51 46.6 612 Sleepy Hollow Run below Academy bridge Flow high; Cloudy; Light mix in past 48 hrs
December 12 2011 11:43 49.3 1194 Sleepy Hollow Run below Academy bridge Flow low; Partly cloudy; No precip in past 48 hrs
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Peters Creek Watershed Water Quality Sampling

Month Date Year Time pH Temp Conductivity Tracer Cond pH(Buf strip) Location Comment
December 24 2011 12:18 43.2 1057 Sleepy Hollow Run below Academy bridge Flow normal;Cloudy; Light snow in past 48 hrs
December 31 2011 16:57 46.4 1148 Sleepy Hollow Run below Academy bridge Flow normal; Cloudy; Intermittent rain in past 48 hrs
January 21 2012 5150 Sleepy Hollow Run below Academy bridge Flow normal; Overcast; Mixed precip past 48 hrs
January 28 2012 1186 Sleepy Hollow Run below Academy bridge Flow high; Partly cloudy; Mixed precip past 24 hrs
February 4 2012 1140 Sleepy Hollow Run below Academy bridge Flow high; Cloudy; Snow past 48 hrs
February 13 2012 1072 Sleepy Hollow Run below Academy bridge Flow normal; Sunny; Snow past 48 hrs
February 25 2012 612 Sleepy Hollow Run below Academy bridge Flow high; Overcast; Mixed precip past 48 hrs

March 2 2012 1224 Sleepy Hollow Run below Academy bridge Flow normal; Overcast; Light rain past 24 hrs
March 17 2012 1136 Sleepy Hollow Run below Academy bridge Flow normal; Sunny; Heavy rain past 48 hrs
March 24 2012 800 Sleepy Hollow Run below Academy bridge Flow normal; Overcast; Heavy rain past 48 hrs
March 31 2012 1053 Sleepy Hollow Run below Academy bridge Flow normal; Sunny; Steady rain past 48 hrs
April 18 2012 1192 Sleepy Hollow Run below Academy bridge Flow normal; Partly cloudy; No precip past 48 hrs
April 30 2012 1221 Sleepy Hollow Run below Academy bridge Flow normal; Partly cloudy; No precip past 48 hrs
May 12 2012 1150 Sleepy Hollow Run below Academy bridge Flow normal; Sunny; No precip past 48 hrs
May 19 2012 1196 Sleepy Hollow Run below Academy bridge Flow normal; Sunny; No precip past 48 hrs
June 9 2012 1172 Sleepy Hollow Run below Academy bridge Flow low; Sunny; No precip past 48 hrs
June 17 2012 1130 Sleepy Hollow Run below Academy bridge Flow low; Partly cloudy; No precip past 48 hrs
June 30 2012 1234 Sleepy Hollow Run below Academy bridge Flow low; Partly cloudy; Steady rain past 48 hrs
July 11 2012 1198 Sleepy Hollow Run below Academy bridge Flow normal; Sunny; No precip past 48 hrs
July 19 2012 937 Sleepy Hollow Run below Academy bridge Flow normal; Overcast; Heavy rain past 48 hrs

August 4 2012 929 Sleepy Hollow Run below Academy bridge Flow normal; Overcast; Heavy rain past 48 hrs
August 13 2012 1179 Sleepy Hollow Run below Academy bridge Flow low; Partly cloudy; No precip past 48 hrs
August 25 2012 1206 Sleepy Hollow Run below Academy bridge Flow low; Partly cloudy; No precip past 48 hrs
August 31 2012 1062 Sleepy Hollow Run below Academy bridge Flow normal; Sunny; No precip past 48 hrs

September 9 2012 1060 Sleepy Hollow Run below Academy bridge Flow low; Partly cloudy; Steady rain past 48 hrs
September 25 2012 1248 Sleepy Hollow Run below Academy bridge Flow low; Overcast; No precip past 48 hrs

October 21 2012 1540 Sleepy Hollow Run below Academy bridge Flow low; Partly cloudy; Intermittent rain past 48 hrs
November 4 2012 803 Sleepy Hollow Run below Academy bridge Flow high; Overcast; No precip past 48 hrs
November 11 2012 1500 Sleepy Hollow Run below Academy bridge Flow high; Sunny; Intermittent rain past 48 hrs
December 27 2012 1753 Sleepy Hollow Run below Academy bridge Flow high; Overcast; Snow past 48 hrs

May 7 2013 11:17 58.7 1120 8.50 Sleepy Hollow Run downstream of Academy
October 31 2013 11:43 1225 7.50 Sleepy Hollow Run in South Park County Park above Academy bridge
February 25 2013 14:50 8.73 45.5 1347 Sleepy Hollow Run just downstream of Tennis Club property culvert; Impacted severely by algae at this point; Stormwater discharge on LAB

May 7 2013 58.6 1200 Sleepy Hollow Run upstream of Academy
July 31 2010 12:04 7.15  3060 Small Discharge description of PC at Dick Corp building encroachment
July 27 2009 15:33 8.12 68.8 1424 Snee Run above wetland

August 4 2009 12:37 8.19 64.6 1367 Snee Run above wetland
October 31 2009 12:28 7.44 54.0 1455 Snee Run above wetland

July 7 2011 10:50 7.17 68.4 1142 Trax Farm Bacterial Site flow Normal
June 30 2011 12:49 7.10 66.5 1134 Trax Farm near mouth Bacterial Sampling; Wypt 151
April 3 2011 14:41 8.85 50.7 733 Trax Farm Trib at Mineral Beach
April 16 2011 11:12 7.40 52.5 638 Trax Farm Trib at Mineral Beach
May 10 2011 12:54 8.84 65.1 685 Trax Farm Trib at Mineral Beach
May 17 2011 10:51 8.65 57.5 685 Trax Farm Trib at Mineral Beach
July 9 2012 13:00 8.66 84.6 765 Trax Farm Trib at Mineral Beach
July 23 2012 11:35 7.55 74.5 845 8.00 Trax Farm Trib at Mineral Beach

August 7 2012 12:20 7.64 76.0 740 716 Trax Farm Trib at Mineral Beach
August 21 2012 12:53 7.48 78.1 990 956 8.00 Trax Farm Trib at Mineral Beach

September 6 2012 13:31 8.65 85.0 801 Trax Farm Trib at Mineral Beach Flow above normal; Draining Mineral Beach pool into trib?
September 24 2012 13:40 7.03 66.9 813 815 Trax Farm Trib at Mineral Beach pH on buffer strip is probably moe reliable reading

October 8 2012 14:09 7.97 54.0 657 634 Trax Farm Trib at Mineral Beach Encountered rat in culvert
November 9 2012 12:48 6.92 51.2 675 655 Trax Farm Trib at Mineral Beach
December 19 2012 12:39 7.2 46.7 575 550 Trax Farm Trib at Mineral Beach Flow above normal

April 3 2013 14:14 8.79 51.0 839 790 7.50 Trax Farm Trib at Mineral Beach
June 5 2013 9:47 7.05 61.6 849 800 8.00 Trax Farm Trib at Mineral Beach
June 18 2013 10:26 7.09 65.2 750 740 8.00 Trax Farm Trib at Mineral Beach Flow above normal; Flow silted
July 3 2013 10:11 7.85 70.6 719 655 7.50 Trax Farm Trib at Mineral Beach
July 18 2013 8:41 8.25 68.1 746 690 Trax Farm Trib at Mineral Beach Flow above normal; flow somewhat silted
July 31 2013 9:47 7.44 65.4 860 800 Trax Farm Trib at Mineral Beach

August 14 2013 10:36 7.99 64.7 889 827 Trax Farm Trib at Mineral Beach Partly cloudy; Flow normal to slightly high; Flow cloudy; no precip
August 30 2013 10:33 7.92 72.5 949 883 8.00 Trax Farm Trib at Mineral Beach Air Temp 79 deg F; Flow normal; Flow clear; Sunny; No precip

September 13 2013 13:37 7.28 68.8 751 706  Trax Farm Trib at Mineral Beach Air Temp 58 deg F; Overcast; Raining; Flow normal; Flow somewhat silty
September 30 2013 10:05 61.3 790 7.50 Trax Farm Trib at Mineral Beach Flow low; Flow clear; Overcast; Precip none; Air Temp 64 deg F

October 15 2013 16:27 66.7 790 7.75 Trax Farm Trib at Mineral Beach Air Temp 76 deg F;Flow low; Flow clear; Cloudy; No precip
October 30 2013 14:37 55.9 840 7.50 Trax Farm Trib at Mineral Beach Air temp 60 deg F; Flow low; Flow clear; Cloudy; No precip

November 10 2013 14:05 48.2 805 7.00 Trax Farm Trib at Mineral Beach Air temp 46 deg F; Flow low; Flow clear; Cloudy; No precip
November 27 2013 14:00 41.7 1160 6.50 Trax Farm Trib at Mineral Beach Air temp 31 deg F;Flow normal; Flow clear; Snowy; Precip light
December 11 2013 15:39 42.6 948 7.50 Trax Farm Trib at Mineral Beach Air temp 35; Flow normal; Flow Clear; Cloudy; Precip none

July 12 2011 13:02 8.01 73.0 1005 Trax Farm Trib at Pleasant Stream Park Union Twp
August 4 2009 13:35 8.14 68.3 1086 Trax Farm Trib near mouth
April 3 2011 14:05 8.05 50.1 1079 Trax Farm Trib near mouth
July 14 2011 10:41 7.10 64.6 1149 Trax Farm Trib near mouth Bacterial sampling
July 19 2011 10:54 7.61 70.3 870 Trax Farm Trib near mouth Bacterial Site
July 28 2011 10:24 6.92 68.4 1116 Trax Farm Trib near mouth Bacterial Site

August 11 2011 10:53 6.84 65.4 1100 Trax Farm Trib near mouth Bacterial Site/Normal Flow
August 18 2011 10:41 7.26 66.0 1192 Trax Farm Trib near mouth Bacterial Site/Normal Flow

September 1 2011 11:41 7.71 65.3 1041 Trax Farm Trib near mouth Bacterial Site/Slightly High Flow
May 21 2012 10:42 7.84 61.2 994 Trax Farm Trib near mouth
July 9 2012 13:46 8.31 76.9 1076 Trax Farm Trib near mouth Flow normal; Flow clear; Nutrient enrichment problem
July 23 2012 12:29 8.08 70.1 1099 1070 7.50 Trax Farm Trib near mouth Tracer temp 70.8 deg F

August 7 2012 12:56 8.07 71.7 1062 1082 Trax Farm Trib near mouth
August 21 2012 13:34 8.07 66.3 1168 1139 7.50 Trax Farm Trib near mouth

September 6 2012 12:46 8.17 74.6 1171 1139 Trax Farm Trib near mouth
September 24 2012 13:56 7.78 58.2 1086 1079 Trax Farm Trib near mouth flow normal; flow clear; Sunny

October 8 2012 13:30 7.55 49.9 1063 1068 Trax Farm Trib near mouth Flow normal; flow clear
November 9 2012 13:49 8.13 48.1 916 888 Trax Farm Trib near mouth
December 19 2012 13:21 8.06 47.2 730 703 Trax Farm Trib near mouth Flow above normal

April 3 2013 13:21 8.11 49.0 1033 987 7.00 Trax Farm Trib near mouth
June 5 2013 10:52 7.47 58.8 1036 966 7.50 Trax Farm Trib near mouth
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Peters Creek Watershed Water Quality Sampling

Month Date Year Time pH Temp Conductivity Tracer Cond pH(Buf strip) Location Comment
June 18 2013 11:27 7.74 63.0 970 934 7.50 Trax Farm Trib near mouth Flow above normal; flow clear
July 3 2013 11:15 7.79 67.4 887 811 7.50 Trax Farm Trib near mouth Flow above normal; Flow slightly silted
July 18 2013 9:41 7.58 65.2 1001 916 Trax Farm Trib near mouth Flow above normal; flow slightly silted; substrate covered with silt 
July 31 2013 11:16 7.57 62.6 1057 982 Trax Farm Trib near mouth Flow normal; flow clear; substrate very silty

August 14 2013 11:47 7.65 60.9 1072 1004 Trax Farm Trib near mouth Air Temp 66 deg F; Sunny but mostly cloudy; Flow Normal; Flow clear; Substrate silted; No precip; something dead nearby
August 30 2013 11:39 7.61 69.2 1072 1009 7.50 Trax Farm Trib near mouth Air Temp 81 deg F; Flow normal; Flow clear; Sunny; No precip; Substrate silted

September 13 2013 15:20 6.64 64.0 1000 955 7.00 Trax Farm Trib near mouth Air Temp 61 deg F; Overcast; Slight Precip; Flow normal; Flow clear; Subtrate very silted
September 30 2013 10:45 60.0 1069 7.00 Trax Farm Trib near mouth Flow low; Flow clear; Overcast; No precip; Air Temp 67 deg F

October 15 2013 17:09 64.7 1072 7.00 Trax Farm Trib near mouth Air temp 72 deg F; Flow low; Flow clear; Cloudy; No precip
October 30 2013 13:26 51.9 1126 7.00 Trax Farm Trib near mouth Air Temp 59 deg F; Flow low; Flow clear; Cloudy; Precip none

November 10 2013 15:09 46.7 1067 6.50 Trax Farm Trib near mouth Air temp 45 deg F; Flow low; Flow clear; Cloudy; No precip
November 27 2013 13:01 41.1 1248 6.00 Trax Farm Trib near mouth Air temp 30 deg F; Flow normal to high; Flow clear; Snowy; Precip light
December 11 2013 17:00 39.7 1150 6.50 Trax Farm Trib near mouth Air temp 32 deg F; Flow normal; Flow clear; Cloudy; No precip

July 27 2009 12:12 8.10 68.5 1107 Trax Farm Trib near mouth 
July 31 2010 12:50 7.69 68.7 1787 Tributary culverted under Dick Corp backlot

February 17 2012 13:32 7.53 51.8 860 Wetland at Community College of Allegheny County South Campus in West Mifflin Ice clearing out
October 25 2013 15:26 8.23 47.0 1157 1169 6.75 Wright's House Tributary below Venetia Rd
October 31 2013 14:37 57.0 1141 7.25 Wright's House Tributary below Venetia Rd Air temp 71 deg F; Flow low; Flow clear; Cloudy; No precip

November 15 2013 13:05 51.6 1005 7.50 Wright's House Tributary below Venetia Rd Air temp 55 deg F; Flow very low; Flow clear; Sunny; No precip
December 6 2013 10:45 44.7 480 Wright's House Tributary below Venetia Rd Air temp 38 deg F; Flow low; Flow clear; Cloudy; No precip
February 25 2013 13:47 8.92 45.9 1304 Wypt353 Sleepy Hollow Run in South Park County Park upstream of Academy Sunny; air temps upper 30's; wide floodplain; stream sinuous; lots of invasives; not good canopy along this section

July 13 2012 12:36 4.51 64.1 2200 Flow ~50-100 GPM; Higher aluminum in discharge than prior
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Appendix D 
 

Peters Creek Greenprint 
A Land Conservation Plan for the Peters Creek Watershed 
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)^JIMSEI(LK("CDJGJ(0MDJDHIDO(IL(ICD($SHOJESUD()MECGIDEINMD(0MLRMS[(
SI(5CSICS[(!HGYDMJGIP(GH(0SMIGSF(3NFKGFF[DHI(LK(ICD(.DfNGMD[DHIJ(KLM(ICD(

-DRMDD(LK(1SJIDM(LK($SHOJESUD()MECGIDEINMD(
!

A!"and!Conservation!Model!for!Peters!Creek!Watershed!
!"#$#%#&'!()**&+)#&"!,*-.&#/0*1!"2!3)*1*)4*!".*!5#'.!607$#"8!!&#/0*!97"0)7$!

:&;)71")0-"0)*!<56!9:=!2;!3*"*)1!>)**?!@7"*)1.*A!
!

;P<(
(

1GECSDF(=>(9LIPT(
)NRNJI(Vg](@AAB(

(
5CSGM<($GJS()>(9NHJI(?SYML(
(
( This project consists of developing a Land Conservation Model for the Peters 

Creek Watershed in Allegheny and Washington Counties, Pennsylvania. The Peters 

Creek Watershed Association (PCWA) seeks to(UMDJDMYD(FSHOJ(QGICGH(ICD(QSIDMJCDO(

ICSI(SMD(JDMYGHR(G[ULMISHI(JILM[QSIDM(ELHIMLF(KNHEIGLHJc(UMLIDEI(SMDSJ(ICSI(

ELHIMG^NID(IL(ICD(JEDHGE(ECSMSEIDM(LK(ICD(QSIDMJCDOc(UMDJDMYD(ICD(^GLOGYDMJGIP(LK(ICD(

QSIDMJCDOc(RGYD([NHGEGUSF(LKKGEGSFJ(S(ILLF(IL(CDFU(ICD[(^DIIDM(NHODMJISHO(QCSI(FSHOJ(

SMD(G[ULMISHI(IL(ICD(HSINMSF(GHKMSJIMNEINMD(LK(ICD(QSIDMJCDOc(SHO(DHELNMSRD(

[NHGEGUSFGIGDJ(IL(QLMT(ILRDICDM(KLM(ICD(^DHDKGI(LK(DYDMPLHD(GH(ICD(QSIDMJCDO>(

:CGFD(QLMTGHR(LH(ICGJ(UFSH(SFF(DbGJIGHR(UFSHHGHR(DKKLMIJ(KLM(DSEC(LK(ICD(

[NHGEGUSFGIGDJ(QGICGH(ICD(QSIDMJCDO(QDMD(MDYGDQDO(GHEFNOGHR(OLEN[DHIJ(JNEC(SJ(

5L[UMDCDHJGYD(0FSHJc(%LHGHR](/N^OGYGJGLH(SHO($SHO(-DYDFLU[DHI](SHO(3FLLOUFSGH(

LMOGHSHEDJc('MDDHQSP(0FSHJc(SHO(5LNHIP(&SINMSF(+DMGISRD(#HYDHILMGDJ>(#H(SOOGIGLH](

DbGJIGHR(FSHO(NJD](DbGJIGHR(HSINMSF(GHKMSJIMNEINMD](SHO(SMDSJ(LK(JUDEGSF(ELHEDMH(QDMD(

GHYDHILMGDO(ICMLNRCLNI(ICD(QSIDMJCDO>((
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"CD(SHSFPJGJ(ULMIGLH(LK(ICGJ(JINOP(NIGFGhDJ()FFDRCDHP($SHO("MNJIZJ(6)$"8()$"(

'.**&0.#&"(IDECHGfNDJ(IL(UMDJDMYD(QCSI(GJ(IDM[DO(ICD(+GRC(4NSFGIP(!HGfND(&SINMSF(

#HKMSJIMNEINMD(6+47!&#8(LK(ICD(QSIDMJCDO>("CGJ(GJ(OLHD(^P(SJJGRHGHR(YSFNDJ(^SJDO(LH(

JUDEGKGE(EMGIDMGS(IL(ICD(DFD[DHIJ(LK(NHGfND(HSINMSF(GHKMSJIMNEINMD(^SJDO(LH(ICDGM(

S^GFGIP(IL(JDMYD(JILM[QSIDM(ELHIMLF(SHO(QSIDM(fNSFGIP(KNHEIGLHJ](DHCSHED(JEDHGE(

ECSMSEIDM](SHO(UMDJDMYD(^GLOGYDMJGIP>("CDJD(SMDSJ(LK(+47!&#(EMDSID(ICD(05:(

'.**&0.#&"(KLM(ICD(QSIDMJCDO>(("CD(05:('.**&0.#&"(GJ(ICDH(NJDO(IL(UMGLMGIGhD(

UFSHHGHR(MDRGLHJ(LK(ICD(QSIDMJCDO(^SJDO(LH(ICD(YSFND(LK(ICD(+47!&#(QGICGH(DSEC(

JN^QSIDMJCDO>("CGJ(RGYDJ(ICD(05:)(SHOlLM([NHGEGUSF(LKKGEGSFJ(ICD(S^GFGIP(IL(JDDT(LNI(

UMLUDMIGDJ(QCGEC(JDMYD(ICD(RMDSIDJI(UN^FGE(^DHDKGI(KLM(ELHJDMYSIGLH(DKKLMIJ>((

)OOGIGLHSFFP](ICD(05:('.**&0.#&"(RGYDJ([NHGEGUSF(LKKGEGSFJ(S(ILLF(IL(ODIDM[GHD(QCDMD(

ICD(FSHOJ(QCGEC(SMD(G[ULMISHI(IL(ICD(HSINMSF(GHKMSJIMNEINMD(LK(ICD(QSIDMJCDO(SMD(

FLESIDO](QCGEC(QGFF(CDFU(RNGOD(KNINMD(ODYDFLU[DHI>(

3GHSFFP](ICGJ(MDULMI(OLEN[DHIJ(MDEL[[DHOSIGLHJ(KLM(ICD(QSIDMJCDO>(#HEFNODO(

GH(ICD(MDEL[[DHOSIGLHJ(GJ(S([DICLOLFLRP(KLM(CLQ(ICD(05:)(LM(FLESF([NHGEGUSF(

LKKGEGSFJ(ESH(NIGFGhD(ICGJ($SHO(5LHJDMYSIGLH(1LODF(IL(DHJNMD(ODYDFLU[DHI(OLDJ(HLI(

G[USEI(ICD(SMDSJ(ODIDM[GHDO(IL(^D(+47!&#>(#H(SOOGIGLH](JIMSIDRGDJ(KLM(

G[UFD[DHISIGLH](GHEFNOGHR(JNRRDJIGLHJ(LH(SUUFGES^FD(FSHO(NJD(SHO(MDRNFSILMP(

ELHIMLFJ](SJ(QDFF(SJ(KNHOGHR(JLNMEDJ(KLM(KNMICDMGHR(ELHJDMYSIGLH(DKKLMIJ(QGICGH(ICD(

QSIDMJCDO(SMD(OGJENJJDO(SHO(JNRRDJIDO>(
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"CD(0DIDMJ(5MDDT(:SIDMJCDO(ELHJGJIJ(LK(KGKIP(OGYDMJD(JfNSMD([GFDJ(GH(

JLNICDSJIDMH()FFDRCDHP(SHO(HLMICDSJIDMH(:SJCGHRILH(5LNHIGDJ>(0DIDMJ(5MDDT(ELYDMJ(

S(JGbIDDH7[GFD(JIMDIEC(QGIC(GIJ(CDSOQSIDMJ(GH("CL[SJ](:SJCGHRILH(5LNHIP(SHO(

OMSGHJ(SFF(LM(USMIJ(LK(ICGMIDDH([NHGEGUSFGIGDJ(SJ(GI(QGHOJ(GIJ(QSP(IL(ICD(1LHLHRSCDFS(

.GYDM(GH(5FSGMILH]()FFDRCDHP(5LNHIP>("CD([NHGEGUSFGIGDJ(SMD(FGJIDO(GH(IS^FD(V7V>(

"CD(ELMMGOLM(JNMMLNHOGHR(ICD(EMDDT](SJ(QDFF(SJ(GIJ(IMG^NISMGDJ](UMLYGODJ([SHP(

MDEMDSIGLH(SHO(ELHJDMYSIGLH(LUULMINHGIGDJ>(+NHIGHR](KGJCGHR](HSINMD(JINOP(SHO(^GTGHR(

SMD(ULUNFSM(GH(ICD(YSFFDP(SHO(SFLHR(ICD(EMDDTJ([SHP(QLLODO(JFLUDJ>("CD(0DIDMJ(

5MDDT(:SIDMJCDO(DHEL[USJJDJ(

S(IQL(ICLNJSHO(SEMD([NFIG7

KNHEIGLHSF(5LNHIP(0SMT](/LNIC(

0SMT](SUUMLbG[SIDFP(IQDFYD(

[GFDJ(LK(ICD(KLMIP7JGb([GFD(

1LHILNM("MSGF](SHO(CSM^LMJ(

JDYDMSF(SMDSJ(LK(JUDEGSF(

^GLFLRGESF(JGRHGKGESHED>(

Table!&'&!Municipalities(

3ML[(ICD(CDSYP(GHONJIMP(GH(ICD(DSJI](QCDMD(0DIDMJ(5MDDT(KFLQJ(GHIL(ICD(

1LHLHRSCDFS(.GYDM](IL(ICD(FSMRD(EL[[DMEGSF(OGJIMGEI(SFLHR(/ISID(.LNID(`V(GH(ICD(

HLMICDSJI](ICMLNRC(ICD(ODHJDFP(ULUNFSIDO(HLMIC(JN^NM^SH(EL[[NHGIGDJ](SHO(ICD(
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JLNICDMH(SRMGENFINMSF(SMDSJ(NHODM(MDJGODHIGSF(ODYDFLU[DHI(UMDJJNMD](ICGJ(QSIDMJCDO(

GJ(S(YDMGIS^FD(USIECQLMT(LK(FSHO(NJD(IPUDJ>(()FF(LK(ICDJD(FSHO(NJD(IPUDJ(ESH(^D(JDDH(SJ(

ULIDHIGSF(ICMDSIJ(ICSI(ESH(HDRSIGYDFP(G[USEI(ICD(QSIDMJCDO(GK(UMLUDM([SHSRD[DHI(

SHO(UFSHHGHR(OLDJ(HLI(LEENM(SI(ICD([NHGEGUSF(FDYDF>((

Why!Develop!a!Lan7!Conservation!Mo7el?(

#ODHIGKPGHR(ICD(YGISF(HSINMSF(GHKMSJIMNEINMD(QGICGH(0DIDMJ(5MDDT(:SIDMJCDO(

ICSI(GJ(EMGIGESF(KLMc(KFLLO(ELHIMLF]([SGHISGHGHR(JEDHGE(ECSMSEIDM](UMDJDMYGHR(

^GLOGYDMJGIP](SHO(SKKLMOGHR(MDEMDSIGLHSF(LUULMINHGIGDJ](GJ(SH(DJJDHIGSF(KGMJI(JIDU(

ILQSMO(ODYDFLUGHR(SH(DKKDEIGYD(QSIDMJCDO7QGOD($SHO(5LHJDMYSIGLH(1LODF>(

1SHSRGHR(S(CGRCFP(KNHEIGLHSF(HSINMSF(GHKMSJIMNEINMD(HDIQLMT(MDfNGMDJ(

ELLUDMSIGLH](SJ(QDFF(SJ(S(ELHJGJIDHI(FDRGJFSIGYD(SRDHOS](^DIQDDH(ICD(QSIDMJCDOZJ(

ICGMIDDH([NHGEGUSF(RLYDMH[DHIJ>((!HODMJISHOGHR(ICD(ENMMDHI(FSHO(NJD(JISINJ(SHO(

ULFGEGDJ(QGICGH(ICD(QSIDMJCDO(QGFF(UMLYGOD(ICD(HDEDJJSMP(GHKLM[SIGLH(IL(ODYDFLU(

UFSH(MDEL[[DHOSIGLHJ>(

( "CD(UNMULJDJ(LK(ICGJ(JINOP(SMD(IL<(GODHIGKP(ICLJD(FSHOJ(QGICGH(ICD(QSIDMJCDO(

ICSI(SMD(JDMYGHR(G[ULMISHI(JILM[QSIDM(ELHIMLF(KNHEIGLHJ](ELHIMG^NID(IL(ICD(JEDHGE(

ECSMSEIDM(LK(ICD(QSIDMJCDO](SHO(UMLYGOD(CS^GISI(KLM(UFSHIJ(SHO(SHG[SFJ(QGICGH(ICD((

QSIDMJCDO(QCGEC(G[USEIJ(ICD(fNSFGIP(LK(FGKDc(RGYD([NHGEGUSF(LKKGEGSFJ(S(ILLF(ICSI(QGFF(

CDFU(ICD[(^DIIDM(NHODMJISHO(QCSI(FSHOJ(SMD(G[ULMISHI(IL(ICD(HSINMSF(GHKMSJIMNEINMD(

LK(ICD(QSIDMJCDOc(SHO((DHELNMSRD([NHGEGUSFGIGDJ(IL(QLMT(ILRDICDM(KLM(ICD(^DHDKGI(LK(

DYDMPLHD(GH(ICD(QSIDMJCDO>(

!

!
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Pro<ect!Area!Characteristics(

Lan7!Resources!

0DIDMJ(5MDDT(:SIDMJCDO(GJ(QGICGH(ICD(0GIIJ^NMRC($LQ(0FSIDSN(/DEIGLH(

UCPJGLRMSUCGE(UMLYGHED>(0CPJGLRMSUCGE(UMLYGHEDJ(SMD(MDRGLHJ(ICSI(SMD(NHGIDO(^P(

JG[GFSM(RDLRMSUCP>("CD(UCPJGLRMSUCP(LK(S(MDRGLH(GHKFNDHEDJ(GIJ(ILULRMSUCP(SHO(

EFG[SID](QCGEC(SFLHR(QGIC(^DOMLET(IPUD(SKKDEIJ(JLGF(ODYDFLU[DHI(SHO(CPOMLFLRP](

QCGEC(NFIG[SIDFP(SKKDEIJ(FSHO(NJD(USIIDMHJ>((

"CD(0GIIJ^NMRC($LQ(0FSIDSN(GJ(NHODMFSGH(^P(JGFIJILHD](JCSFD](JSHOJILHD](

ELHRFL[DMSIDJ](SHO(ELSF>("CGJ(JDEIGLH(ELHJGJIJ(LK(S(J[LLIC(NHONFSIGHR(NUFSHO(

JNMKSED(ENI(^P(HN[DMLNJ](HSMMLQ](MDFSIGYDFP(JCSFFLQ(YSFFDPJ>("CD(NUFSHOJ(SMD(

ODYDFLUDO(LH(MLETJ(ELHISGHGHR(ICD(^NFT(LK(ICD(JGRHGKGESHI(^GIN[GHLNJ(ELSF(GH((

Figure!&'&!Geologic!Formations((
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0DHHJPFYSHGS(SHO(ICGJ(ESH(^D(JDDH(GH(ICD(FSHOJESUD(ICMLNRC(ICD(UMDJDHED(LK(

LFO([GHGHR(SMDSJ](SHO(MDEFSG[DO([GHGHR(SMDSJ>(\"CD(FLESF(MDFGDK(LH(ICD(NUFSHOJ(GJ(

RDHDMSFFP(FDJJ(ICSH(@AA(KDDI>($LESF(MDFGDK(^DIQDDH(YSFFDP(^LIIL[J(SHO(NUFSHO(

JNMKSEDJ([SP(^D(SJ([NEC(SJ(eAA(KDDI>(?SFFDP(JGODJ(SMD(NJNSFFP([LODMSIDFP(JIDDU(

DbEDUI(GH(ICD(NUUDM(MDSECDJ(LK(JIMDS[J(QCDMD(ICD(JGOD(JFLUDJ(SMD(KSGMFP(RDHIFD>(

*FDYSIGLHJ(MSHRD(KML[(eeA(IL(V]iAA(KDDI_(6-5&.](@AAB8>((

#H(SOOGIGLH(IL(ICD(QSIDMJCDOZJ(UCPJGLRMSUCP](ICD(SMDS(ESH(SFJL(^D(ESIDRLMGhDO(

^P(RDLFLRGE(KLM[SIGLHJ>("CD(RDLFLRGE(KLM[SIGLHJ(SMD(SMDSJ(LK(ELHIGRNLNJ(MLET(NHGIJ(

QGIC(OGJIGHEIGYD(ECSMSEIDMGJIGEJ>("CDMD(SMD(KGYD(RDLFLRGE(KLM[SIGLHJ(GH(ICD(0DIDMJ(

5MDDT(:SIDMJCDO>("CDJD(KLM[SIGLHJ(SMD(JCLQH(GH(1SU(V>V>("CD([LJI(QGODJUMDSO(

KLM[SIGLH(GJ(ICD(1LHLHRSCDFS('MLNU](QCGEC(ELHISGHJ(ICGET([GHDS^FD(ELSFJ>("CD(

LICDM(UMDYSFDHI(KLM[SILH(GJ(ICD(5SJJDF[SH(3LM[SIGLH](QCGEC(ELHISGHJ(MDO(^DOJ](

JSHOJILHDJ](SHO(ELSF(^DOJ>("CGJ(KLM[SIGLH(GJ(KLNHO(SFLHR([SHP(LK(ICD(JIMDS[(YSFFDPJ(

GH(ICD(QSIDMJCDO>("CD(MDO(^DOJ(SMD([SOD(NU(LK(EFSP(SHO(SMD(SH(GHOGESILM(LK(ICD(

UMDJDHED(LK(FSHOJFGOD(UMLHD(JLGFJ>(

!! "CDMD(SMD(SFJL(KGYD(JLGF(SJJLEGSIGLHJ(KLNHO(ICMLNRCLNI(ICD(QSIDMJCDO](SJ(

JCLQH(LH(1SU(V>@>(/LGF(SJJLEGSIGLHJ(SMD([SOD(NU(LK(IQL(LM(ICMDD([SaLM(JLGFJ(SHO(

JL[D([GHLM(JLGFJ>("CD(ODJEMGUIGLHJ(LK(ICD(JLGF(SJJLEGSIGLHJ(LK(0DIDMJ(5MDDT(

:SIDMJCDO(SJ(ODKGHDO(^P(ICD(&SINMSF(.DJLNMED(5LHJDMYSIGLH(/DMYGED(6&.5/8(SMD<(

! 5NFFDLTS7:DGTDMI7&DQSMT(JLGF(SJJLEGSIGLH(JCSFFLQ]([LODMSIDFP(ODDU](QDFF(

OMSGHDO(JLGFJ(NHODMFSGH(^P(MDO(SHO(RMSP(JCSFD(LH(NUFSHOJ(SHO(ODDU](ULLMFP(

OMSGHDO(JLGFJ(QGICGH(KFLLOUFSGHJ>(



5 
 

! /IMGU(1GHDJ7'NDMHJDP7-LM[LHI(JLGF(SJJLEGSIGLH(ELHISGHJ(ODDU]([LODMSIDFP(

QDFF(OMSGHDO(JLGFJ(SHO(JIMGU([GHDJ(NHODMFSGH(^P(JCSFD(SHO(FG[DJILHD(LH(

NUFSHOJ>(

! !M^SH($SHO70CGFL7.SGHJ^LML(JLGF(SJJLEGSIGLH(ELHISGHJ(ODDU]([LODMSIDFP(QDFF(

OMSGHDO(JLGFJ(SHO(NM^SH(FSHO(LH(KFLLOUFSGHJ(SHO(IDMMSEDJ>(

Figure!&'C!Soil!Associations!

! -LM[LHI7'NDMHJDP75NFFDLTS(JLGF(SJJLEGSIGLH(ELHISGHJ([LODMSIDFP(ODDU(SHO(

ODDU](QDFF(OMSGHDO(SHO([LODMSIDFP(QDFF(OMSGHDO(JLGFJ(NHODMFSGH(^P(JCSFD(SHO(

FG[DJILHD(LH(NUFSHOJ>(
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! !M^SH($SHO7-LM[LHI75NFFDLTS(JLGFJ(SJJLEGSIGLH(ELHISGHJ([LODMSIDFP(ODDU(

SHO(ODDU](QDFF(OMSGHDO(SHO([LODMSIDFP(QDFF(OMSGHDO(JLGFJ(NHODMFSGH(^P(JCSFD(

SHO(FG[DJILHD(LH(NUFSHOJ>((

!!Water!Resources(

"CD(CDSOQSIDMJ(LK(0DIDMJ(5MDDT(SMD(KLNHO(GH(&LIIGHRCS[("LQHJCGU](

:SJCGHRILH(5LNHIP](HDSM("CL[SJ](SHO(KFLQJ(HLMIC(DSJI(ICMLNRC(0DIDMJ("LQHJCGU(

6EMDSIGHR(ICD(^LMODM(^DIQDDH(0DIDMJ(SHO(&LIIGHRCS[("LQHJCGUJ8](!HGLH("LQHJCGU](

SHO(3GHFDPYGFFD(;LMLNRC(^DKLMD(DHIDMGHR()FFDRCDHP(5LNHIP>(#H()FFDRCDHP(5LNHIP](

0DIDMJ(5MDDT(ELHIGHNDJ(IL(KFLQ(HLMIC(DSJI(ICMLNRC(/LNIC(0SMT("LQHJCGU](=DKKDMJLH(

+GFFJ(;LMLNRC](SHO(GHIL(5GIP(LK(5FSGMILH>((

0DIDMJ(5MDDT(IMSYDFJ(SUUMLbG[SIDFP(Ve>@([GFDJ(^DKLMD(GI(LNIFDIJ(GHIL(ICD(

1LHLHRSCDFS(.GYDM(SI(ICD(5GIP(LK(5FSGMILH>(#IJ(DFDYSIGLH(GJ(SUUMLbG[SIDFP(V@AA(KDDI(

S^LYD(JDS(FDYDF(SI(GIJ(CDSOQSIDMJ(SHO(iVW(KDDI(QCDMD(GI([DDIJ(ICD(1LHLHRSCDFS(

.GYDM>(

3LM(ICD(UNMULJDJ(LK(ICGJ(JINOP](ICD(0DIDMJ(5MDDT(JN^QSIDMJCDO(GJ(^MLTDH(GHIL(

X(MDRGLHJ<(NUUDM]([GOOFD(SHO(FLQDM(JDEIGLHJ>(!UUDM(0DIDMJ(5MDDT(JN^QSIDMJCDO(

SEELNHIJ(KLM(V`>W(JfNSMD([GFDJ](LM(XV>V(UDMEDHI](LK(ICD(UMLaDEI(SMDS>(1GOOFD(0DIDMJ(

5MDDT(JN^QSIDMJCDO(SEELNHIJ(KLM(@>`(JfNSMD([GFDJ](LM(g>B(UDMEDHI](LK(ICD(UMLaDEI(

SMDS>($LQDM(0DIDMJ(5MDDT(JN^QSIDMJCDO(SEELNHIJ(KLM(@>W(JfNSMD([GFDJ](LM(`>i(

UDMEDHI](LK(ICD(UMLaDEI(SMDS>(

0DIDMJ(5MDDT(CSJ(S(ODJGRHSIDO(UMLIDEIDO(NJD(SJ(JISIDO(GH(ICD(0DHHJPFYSHGS(

5LOD(5CSUIDM(WX(LH(:SIDM(4NSFGIP(/ISHOSMOJ(SJ(S("MLNI(/ILETDO(3GJCDMP(6"/38>("CD(

"/3(MSIGHR(GJ(GJJNDO(IL(UMLIDEI(ICD(SfNSIGE(FGKD(LK(ICD(EMDDT>("MLNI(JILETGHR(GHEFNODJ(
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[SGHIDHSHED(LK(JILETDO(IMLNI(KML[(ICD([GOOFD(LK(3D^MNSMP(IL(ICD(DHO(LK(=NFP](SJ(QDFF(

SJ(ICD([SGHIDHSHED(SHO(UMLUSRSIGLH(LK(KGJC(JUDEGDJ(SHO(SOOGIGLHSF(KFLMS(SHO(KSNHS(

QCGEC(SMD(GHOGRDHLNJ(IL(S(QSM[(QSIDM(CS^GISI>((

"CDMD(SMD(JGb(HS[DO(IMG^NISMGDJ(GH(ICD(0DIDMJ(5MDDT(:SIDMJCDO](KLNM(LK(QCGEC(

OMSGH(OGMDEIFP(GHIL(0DIDMJ(5MDDT>("CD(HS[DO(IMG^NISMGDJ(IL(0DIDMJ(5MDDT(SMD<(

$DQGJ(.NH(^DRGHJ(GH(:DJI(1GKKFGH(;LMLNRC]()FFDRCDHP(5LNHIP](aNJI(JLNIC(LK(

5DHINMP(###(1SFF](SHO(KFLQJ(JLNIC(ICMLNRC(0FDSJSHI(+GFFJ(;LMLNRC(IL(=DKKDMJLH(+GFFJ(

;LMLNRC>(#I(IMSYDFJ(SUUMLbG[SIDFP(X>e([GFDJ(NHIGF(GI([DDIJ(0DIDMJ(5MDDT(HDSM(ICD(

GHIDMJDEIGLH(LK(0)(.LNID(`V(SHO(0)(.LNID(gX>($DQGJ(.NH(JN^QSIDMJCDO(SEELNHIJ(KLM(

`>W(JfNSMD([GFDJ](LM(VV>g(UDMEDHI(LK(ICD(UMLaDEI(SMDS>(

;DS[(.NH(LMGRGHSIDJ(GH(=DKKDMJLH(+GFFJ(;LMLNRC]()FFDRCDHP(5LNHIP](HDSM(ICD(

GHIDMJDEIGLH(LK(;DS[(.NH(.LSO(SHO('GFF(+SFF(.LSO](SHO(KFLQJ(SUUMLbG[SIDFP(@>e(

[GFDJ(GH(S(JLNICDSJIDMFP(OGMDEIGLH(IL(QCDMD(GI(DHIDMJ(0DIDMJ(5MDDT(DSJI(LK(:SIDM[SH(

.LSO(SFLHR(0DIDMJ(5MDDT(.LSO>("CD(;DS[(.NH(JN^QSIDMJCDO(SEELNHIJ(KLM(V>W(JfNSMD(

[GFDJ](LM(X>W(UDMEDHI](LK(ICD(UMLaDEI(SMDS>(

$GET(.NH(^DRGHJ(GH(;DICDF(0SMT(;LMLNRC]()FFDRCDHP(5LNHIP](HDSM(1GFFDHHGN[(

0SMT(SFLHR(;SUIGJI(.LSO](SHO(KFLQJ(JLNIC(ICMLNRC(;SFOQGH(;LMLNRC(SHO(ICDH(

EMDSIDJ(ICD(^LMODM(^DIQDDH(/LNIC(0SMT("LQHJCGU(SHO(=DKKDMJLH(+GFFJ(;LMLNRC>("CD(

FDHRIC(LK($GET(.NH(GJ(SUUMLbG[SIDFP(e>i([GFDJ(KML[(GIJ(CDSOQSIDMJ(IL(QCDMD(GI(DHIDMJ(

0DIDMJ(5MDDT(aNJI(DSJI(LK(/HLQODH>("CD($GET(.NH(JN^QSIDMJCDO(SEELNHIJ(KLM(B>e(

JfNSMD([GFDJ](LM(Ve>i(UDMEDHI](LK(ICD(UMLaDEI(SMDS>((

0GHDP(3LMT(LMGRGHSIDJ(GH(;DICDF(0SMT(;LMLNRC]()FFDRCDHP(5LNHIP](HDSM(=DQDF](

SHO(IMSYDFJ(SUUMLbG[SIDFP(i>@([GFDJ(GH(S(JLNICDSJIDMFP(OGMDEIGLH(ICMLNRC(/LNIC(0SMT(
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"LQHJCGU(NHIGF(GI([DDIJ(0DIDMJ(5MDDT(HDSM(/HLQODH>(("CD(0GHDP(3LMT(JN^QSIDMJCDO(

SEELNHIJ(KLM(B>g(JfNSMD([GFDJ](LM(Ve>g(UDMEDHI](LK(ICD(UMLaDEI(SMDS>((0GHDP(3LMT(SFJL(

CSJ(IQL(HS[DO(IMG^NISMGDJ(5SIKGJC(.NH(SHO(/FDDUP(+LFFLQ(.NH>(

5SIKGJC(.NH(GJ(KGMJI(JDDH(QCDMD(GI(EL[DJ(LNI(LK(S(ENFYDMI(GH(;DICDF(0SMT(

;LMLNRC]()FFDRCDHP(5LNHIP](QGICGH(/LNIC(0SMT](5LNHIP(0SMT(HDSM(ICD(KGYD(ULGHIZJ(

GHIDMJDEIGLH(LK($G^MSMP(.LSO(6/ISID(.LNID(BB8](5LMMGRSH(-MGYD](/LNIC(0SMT(.LSO](SHO(

;SUIGJI(.LSO>("CD(JIMDS[(SEINSFFP(^DRGHJ(NHODM(ICD(FSMRD(EL[[DMEGSF(OGJIMGEI(SFLHR(

.LNID(BB>("CD(JIMDS[(KFLQJ(GH(S(JLNICDSJIDMFP(OGMDEIGLH(SUUMLbG[SIDFP(X>`([GFDJ(GHIL(

/LNIC(0SMT("LQHJCGU(NHIGF(GI([DDIJ(0GHDP(3LMT](aNJI(DSJI(LK(ICD(SMDS(THLQH(SJ(0GHDP(

3LMT>("CD(5SIKGJC(.NH(JN^QSIDMJCDO(SEELNHIJ(KLM(g(JfNSMD([GFDJ](LM(i>B(UDMEDHI](LK(

ICD(UMLaDEI(SMDS>(

/FDDUP(+LFFLQ(.NH(LMGRGHSIDJ(GH(;DICDF(0SMT(;LMLNRC]()FFDRCDHP(5LNHIP](DSJI(

LK(;LPDM(SFLHR(/ILFIh(.LSO](SHO(KFLQJ(GH(S(JLNICDSJIDMFP(OGMDEIGLH>("CD(MNH(USJJDJ(

ICMLNRC(/LNIC(0SMT](5LNHIP(0SMT(GHIL(/LNIC(0SMT("LQHJCGU(KFLQGHR(SUUMLbG[SIDFP(

@>X([GFDJ(^DKLMD(DHIDMGHR(0GHDP(3LMT(QDJI(LK(ICD(SMDS(THLQH(SJ(0GHDP(3LMT>("CD(

/FDDUP(+LFFLQ(.NH(JN^QSIDMJCDO(SEELNHIJ(KLM(V>V(JfNSMD([GFDJ](LM(@>@(UDMEDHI](LK(

ICD(UMLaDEI(SMDS>(

#H(SOOGIGLH(IL(ICD(HS[DO(IMG^NISMGDJ(ODJEMG^DO(S^LYD](ICDMD(SMD(SFJL(S(

HN[^DM(LK(NHHS[DO(IMG^NISMGDJ(OMSGHGHR(GHIL(ICD[>("CD(ILISF(JIMDS[(FDHRIC(QGICGH(

0DIDMJ(5MDDT(:SIDMJCDO(GJ(DJIG[SIDO(IL(^D(SUUMLbG[SIDFP(`A([GFDJ>(

Stream!con7itions!

#H(ICD(@AAB(0DHHJPFYSHGS(#HIDRMSIDO(:SIDM(4NSFGIP(1LHGILMGHR(SHO(

)JJDJJ[DHI(.DULMI](G[USGMDO(JIMDS[J](LM(JIMDS[J(ICSI(SMD(HLI(JNUULMIGHR(ICDGM(
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ODJGRHSIDO(NJDJ](SMD(FGJIDO(SJ(MDfNGMDO(GH(/DEIGLH(XAX6O8(LK(ICD(5FDSH(:SIDM()EI>("CD(

ODJGRHSIDO(NJD(LK(SFF(JIMDS[J(GH(ICD(QSIDMJCDO(KLM(@AAB(5CSUIDM(WX](0)(5LOD(GJ(

"MLNI(/ILETDO(3GJCGHR(6"/38>(

"CD(KLFFLQGHR(GHKLM[SIGLH(QSJ(KLNHO(SJ(IL(ICD(S^GFGIP(LK(ICDJD(JIMDS[J(IL(

SIISGH(ICDGM(ODJGRHSIDO(NJD>(

Peters!CreeE'!!"CD(FLQDM(JDEIGLH(LK(0DIDMJ(5MDDT(KML[(3GHFDPYGFFD(;LMLNRC(IL(

ICD([LNIC(LK(ICD(1LHLHRSCDFS(.GYDM(GJ(FGJIDO(SJ(&LH7)IISGHGHR](QCGFD(ICD(JDEIGLH(LK(

ICD(EMDDT(KML[(3GHFDPYGFFD(IL(ICD(CDSOQSIDMJ(GJ(FGJIDO(SJ()IISGHGHR>((

"CD(MDSJLHJ(KLM(ICD(EMDDTJ(GHS^GFGIP(IL(SIISGH(GIJ(NJD(SMD<([DISFJ(KML[(

S^SHOLHDO([GHD(OMSGHSRDc(NM^SH(MNHLKK(MDJNFIGHR(KML[(JILM[(JDQDMJc(LMRSHGE(

DHMGEC[DHIl(FLQ(FDYDFJ(LK(OGJJLFYDO(LbPRDHc(SHO(NM^SH(MNHLKK(KML[(JILM[(JDQDMJ(

GHEMDSJGHR(JGFISIGLH>(

Lewis!Run'!"CD(DHIGMD(FDHRIC(LK($DQGJ(.NH(GJ(FGJIDO(SJ(&LH7)IISGHGHR(KLM(GIJ(

ODJGRHSIDO(NJD>("CD(MDSJLHJ(KLM(ICD(GHS^GFGIP(LK(ICD(MNH(IL(SIISGH(GIJ(ODJGRHSIDO(NJD(

SMD<(MD[LYSF(LK(YDRDISIGLH(GHEMDSJGHR(JGFISIGLHc(MD[LYSF(LK(YDRDISIGLH(ESNJGHR(LICDM(

CS^GISI(SFIDMSIGLHJc(MD[LYSF(LK(YDRDISIGLH(MDJNFIGHR(GH(JNJUDHODO(JLFGOJc(^SHT(

[LOGKGESIGLHJ(GHEMDSJGHR(JGFISIGLHc(^SHT([LOGKGESIGLHJ(ESNJGHR(LICDM(CS^GISI(

SFIDMSIGLHJc(SHO(^SHT([LOGKGESIGLHJ(MDJNFIGHR(GH(JNJUDHODO(JLFGOJ>(
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LicE!Run'!"CD(DHIGMD(FDHRIC(LK(ICGJ(JIMDS[(GJ(FGJIDO(SJ(HLH7SIISGHGHR(GIJ(

ODJGRHSIDO(NJD>("CD(MDSJLHJ(ICSI($GET(.NHJ(GJ(HLI(S^FD(IL(SIISGH(GIJ(ODJGRHSIDO(NJD(

SMD<(NM^SH(MNHLKK(KML[(JILM[(JDQDMJc(LMRSHGE(DHMGEC[DHIlFLQ(OGJJLFYDO(LbPRDH(

FDYDFJc([DISFJ(KML[(S^SHOLHDO([GHD(OMSGHSRD>(

Figure!&'G!Attaining!&!Non"Attaining!Streams!

Beam!Run'!"CD(DHIGMD(FDHRIC(LK(;DS[(.NH(GJ(FGJIDO(SJ(SIISGHGHR(GIJ(NJD>((:CGFD(

ICD(-*0(ODJGRHSIDO(ICGJ(JIMDS[(SJ(SIISGHGHR(GH(GIJ([LJI(MDEDHI(XAX6O8(JIMDS[(

SJJDJJ[DHI(MDULMI(ICD(JIMDS[(SEINSFFP(GJ(HLI>()(YGJNSF(SJJDJJ[DHI(LK(;DS[(.NH(QSJ(

MDEDHIFP(EL[UFDIDO(^P(ICD(*HYGMLH[DHISF(5LHJNFISHI(KLM(05:)mJ('MLQGHR('MDDHDM(

)JJDJJ[DHI('MSHI>(;DS[(.NH(QSJ(OGYGODO(GHIL(IQL(JDEIGLHJ(KLM(ICGJ(SJJDJJ[DHI>((

$LQDM(;DS[(.NH(MDEDGYDO(S(JELMD(LK(e>g`(63)#.8(SHO(NUUDM(;DS[(.NH(MDEDGYDO(S(

JELMD(LK(`>B(6022.8>()1-(OGJECSMRDJ(QDMD(KLNHO(QGIC(U+(LK(@>ei(SHO(X>AA>((
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)^SHOLHDO([GHD(ULLFJ(ELHISGHGHR(FSMRD(S[LNHIJ(LK()F(D[UIP(GHIL(;DS[(.NH(ONMGHR(

FSMRD(MSGH(DYDHIJ>((#I(GJ(G[ULMISHI(ICSI(ICD(-*0(MDELRHGhD(ICSI(;DS[(.NH(GJ(HLI(GH(

SIISGH[DHI(JL(ICSI(KNINMD(KNHOGHR(KLM()1-(UMLaDEIJ(SFLHR(ICD(JIMDS[(GJ(L^ISGHS^FD>(

Piney!ForE'!"CD(DHIGMD(FDHRIC(LK(0GHDP(3LMT(GJ(FGJIDO(SJ(HLH7SIISGHGHR(GIJ(

ODJGRHSIDO(NJD>("CD(MDSJLHJ(0GHDP(3LMT(GJ(HLI(SIISGHGHR(GIJ(ODJGRHSIDO(NJD(GHEFNOD<(

ELHJIMNEIGLH(ESNJGHR(JGFISIGLHc(NM^SH(MNHLKK(KML[(JILM[(JDQDMJc(LMRSHGE(

DHMGEC[DHIlFLQ(OGJJLFYDO(LbPRDH(FDYDFJc([DISFJ(KML[(S^SHOLHDO([GHD(OMSGHSRDc(

MLSO(MNHLKK(GHEMDSJGHR(JGFISIGLH>(

Catfish!Run'!"CD(DHIGMD(FDHRIC(LK(5SIKGJC(.NH(GJ(FGJIDO(SJ(HLH7SIISGHGHR(KLM(GIJ(

ODJGRHSIDO(NJD>("CD(MDSJLHJ(ICGJ(JIMDS[(GJ(HLI(SIISGHGHR(GIJ(ODJGRHSIDO(NJD(SMD<(

NM^SH(MNHLKK(KML[(JILM[(JDQDMJ(ESNJGHR(JGFISIGLHc(NM^SH(MNHLKK(KML[(JILM[(JDQDMJ(

ESNJGHR(LMRSHGE(DHMGEC[DHIlFLQ(OGJJLFYDO(LbPRDH(FDYDFJc([DISFJ(KML[(S^SHOLHDO(

[GHD(OMSGHSRD>(

Sleepy!Hollow!Run'!"CD(DHIGMD(FDHRIC(LK(/FDDUP(+LFFLQ(.NH(GJ(FGJIDO(SJ(HLH7

SIISGHGHR(KLM(GIJ(ODJGRHSIDO(NJD>("CD(MDSJLHJ(ICGJ(JIMDS[J(OLDJ(HLI(SIISGH(GIJ(

ODJGRHSIDO(NJD(GHEFNOD<(NM^SH(MNHLKK(KML[(JILM[(JDQDMJ(ESNJGHR(JGFISIGLHc(NM^SH(

MNHLKK(KML[(JILM[(JDQDMJ(MDJNFIGHR(GH(LMRSHGE(DHMGEC[DHIlFLQ(OGJJLFYDO(LbPRDH(

FDYDFJ>(

GeneraliMe7!Lan7!Use!

( 0DIDMJ(5MDDT(:SIDMJCDO(GJ(ECSMSEIDMGhDO(^P(JDYDMSF(OGKKDMDHI(FSHO(NJD(IPUDJ(

SHO(KDSINMDJ(JUMDSO(ICMLNRCLNI(ICD(QSIDMJCDO>(-DHJD(EL[[DMEGSF(ODYDFLU[DHI(

KLNHO(SFLHR(ICD(.LNID(`V(SHO(.LNID(BB(ELMMGOLMJ](DJUDEGSFFP(LH(.LNID(`V(HDSM(ICD(
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5DHINMP(###(1SFF(GH(:DJI(1GKKFGH(;LMLNRC](CSYD(S(JGRHGKGESHI(G[USEI(LH(ICD(JEDHGE(

ECSMSEIDM(SHO(RMDSIFP(GHEMDSJD(JILM[QSIDM(MNHLKK>((

!

Figure!&'O!Century!III!Mall!along!Route!Q&!

)HLICDM(ODKGHGHR(ECSMSEIDMGJIGE(LK(ICD(QSIDMJCDO(SMD(ICD(DbGJIGHR(MDEMDSIGLH(

LUULMINHGIGDJ>()([LMD(ICSH(@]AAA(SEMD(ELNHIP(USMT](/LNIC(0SMT](GJ(JGINSIDO(GH(;DICDF(

0SMT(SHO(/LNIC(0SMT("LQHJCGU(GH(ICD()FFDRCDHP(5LNHIP(JDEIGLH(LK(ICD(QSIDMJCDO>(

"CGJ(USMT(KDSINMDJ(^SFF(KGDFOJ](UFSPRMLNHOJ](QSFTGHR(IMSGFJ](KSGM(RMLNHOJ](SH(SEIGLH(

USMT](SHO(S(RLFK(ELNMJD(S[LHR(LICDM(MDEMDSIGLH(SJJDIJ>(#H(SOOGIGLH(IL(/LNIC(0SMT](ICD(

1LHILNM("MSGF(GJ(SFJL(KLNHO(QGICGH(ICD(QSIDMJCDO>("CGJ(SUUMLbG[SIDFP(`V([GFD([NFIG7

NJD(IMSGF(KLFFLQJ(0DIDMJ(5MDDT(KML[(5FSGMILH(IL(/HLQODH(SHO(ICDH(USMSFFDFJ(0GHDP(

3LMT(KML[(/HLQODH(IL($G^MSMP>("CGJ(IMSGF(QGFF(DYDHINSFFP(ELHHDEI(ICD(SMDS(IL(ICD(

'MDSI()FFDRCDHP(0SJJSRD](USMI(LK(ICD(0GIIJ^NMRC(IL(:SJCGHRILH(->5>(IMSGF(JPJID[>(
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!!Figure!&'Q!South!ParE!Map!

)I(ICD([LNIC(LK(0DIDMJ(5MDDT(SFLHR(ICD(1LHLHRSCDFS(.GYDM](ICD(OL[GHSHI(

FSHO(NJD(GJ(GHONJIMP>("CGJ(JGID(GJ(CL[D(IL(ICD(!>/>(/IDDFZJ(5FSGMILH(:LMTJ([GFF>("CGJ(

GHONJIMGSF(UFSHI(CSJ(SOYDMJD(SKKDEIJ(ICMLNRCLNI(ICD(QSIDMJCDO](DYDH(ICLNRC(GI(GJ(LHFP(

FLESIDO(SI(ICD([LNIC(LK(ICD(EMDDT>(2YDM^NMODH(SHO(JIMGU([GHD(SMDSJ(KLNHO(

ICMLNRCLNI(ICD(QSIDMJCDO(SMD(S(^PUMLONEI(LK(ICGJ(GHONJIMGSF(JGID>("CD(5FSGMILH(:LMTJ(

GJ(SFJL(MDJULHJG^FD(KLM(ICD(V([GFFGLH(ILH](V@A(KLLI(CGRC(ELSF(QSJID(UGFD(SFLHR(0DIDMJ(

5MDDT(HDSM(ICD(=DKKDMJLH(+GFFJl5FSGMILH(^LMODM>(&L^LOP(THLQJ(DbSEIFP(QCSI(ICD(

EL[ULJGIGLH(LK(ICGJ(UGFD(GJ](^NI(GI(THLQH(ICSI(GI(GJ(S(MDJNFI(LK(S(ELSF(EFDSHGHR(

LUDMSIGLH>(
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Figure!&'R!Clairton!In7ustry!

"MSHJULMISIGLH(SFJL(CSJ(CSO(S([SaLM(G[USEI(LH(ICD(QSIDMJCDO>("CD(1LH7

3SPDIID(*bUMDJJQSP(QSJ(MDEDHIFP(ELHJIMNEIDO(QGICGH(ICD(QSIDMJCDO(USMSFFDF(IL(

0DIDMJ(5MDDT>()I(UMDJDHI](ICGJ(CGRCQSP(GJ(GHEL[UFDID(DHOGHR(GH(=DKKDMJLH(+GFFJ(

;LMLNRC(JCLMIFP(SKIDM(EMLJJGHR(.LNID(`V(LH(GIJ(QSP(HLMIC(IL(ICD(5GIP(LK(0GIIJ^NMRC>(

"CGJ(CGRCQSP(CSJ(ODRMSODO(ICD(QSIDM(fNSFGIP(LK(0DIDMJ(5MDDT(ICMLNRC(GHEMDSJDO(

JILM[QSIDM(MNHLKK](SJ(QDFF(SJ(SKKDEIDO(ICD(JEDHGE(ECSMSEIDM>(

Figure!&'S!Mon"Fayette!EUpressway!

:GICGH(:SJCGHRILH(5LNHIP](ICD(QSIDMJCDO(GJ(ECSMSEIDMGhDO(^P(FSMRD(IMSEIJ(LK(

KSM[FSHO](JNEC(SJ("MSb(3SM[(SHO(/G[[LHJ(3SM[](IQL([SaLM(EL[[DMEGSF(KSM[J(GH(
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ICD(MDRGLH>(#H(SOOGIGLH](SHLICDM(OL[GHSHI(ECSMSEIDMGJIGE(LK(ICGJ(ULMIGLH(LK(ICD(

QSIDMJCDO(GJ(HDQ(MDJGODHIGSF(ODYDFLU[DHI>("CD(IMDHO(ILQSMO([LYGHR(LNI(LK(NM^SH(

SMDSJ(IL([LMD(JN^NM^SH(LM(MNMSF(SMDSJ(GJ(OMSQGHR(UDLUFD(LNI(LK(ICD(5GIP(SHO(GHIL(

:SJCGHRILH(5LNHIP>(#I(GJ(G[ULMISHI(IL(UMLIDEI(FSMRD(IMSEIJ(LK(KSM[FSHO(GH(LMODM(IL(

DHJNMD(ICDJD(FSHOJ(SMD(HLI(ODYDFLU[DHI(GHIL(HDQ(CLNJGHR(UFSHJ>(

 

Figure!&'V!TraU!Farm!
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(

(

(

5+)0"*.(@(

"+*(#&?*&"2.,(

"CD(^SETRMLNHO(GHKLM[SIGLH(ELFFDEIDO(KLM(ICGJ(JINOP(QSJ(RSICDMDO(ICMLNRC(

UMLaDEI7JUDEGKGE(GHODUDHODHI(MDJDSMEC>(:GIC(ICD(CDFU(LK(ICD(0DIDMJ(5MDDT(:SIDMJCDO(

)JJLEGSIGLH](JDYDMSF(JINOGDJ](MDULMIJ](UFSHHGHR(OLEN[DHIJ](SHO(LMOGHSHEDJ(QDMD(

L^ISGHDO(SHO(MDYGDQDO>(/L[D(LK(ICD(OLEN[DHIJ(GHEFNODO(5L[UMDCDHJGYD(0FSHJ](

%LHGHR(2MOGHSHEDJ]('MDDHQSPJ(0FSHJ](SHO(LICDM(HSINMSF(MDJLNMEDJ(MDFSIDO([SIDMGSFJ>(

#H(ICGJ(JDEIGLH(ICD(JINOP(QGFF(ODJEMG^D(ICD(QSIDMJCDOZJ(MDJLNMEDJ(SHO(ICD(JLNMEDJ(LK(

GHKLM[SIGLH(ELHJNFIDO](MDKDMMGHR(IL(MDFDYSHI(JDEIGLHJ(LK(YSMGLNJ(DbGJIGHR(UFSHHGHR(

OLEN[DHIJ](QCDH(SUUMLUMGSID>(

EUisting!Planning!Efforts!

"CD(0DHHJPFYSHGS(1NHGEGUSFGIGDJ(5LOD(RMSHIJ([NHGEGUSFGIGDJ(ICD(SNICLMGIP(IL(

NJD(FSHO(MDRNFSIGLH(ULQDMJ(JNEC(SJ(EL[UMDCDHJGYD(UFSHHGHR](JN^OGYGJGLH(

MDRNFSIGLHJ](SHO(hLHGHR>(:CGFD(ICD([SaLMGIP(LK(ICD([NHGEGUSFGIGDJ(QGIC(ICD(0DIDMJ(

5MDDT(:SIDMJCDO(CSYD(FSHO7NJD(MDRNFSIGLHJ](ICDP(SMD(HLI(NIGFGhGHR(ICD(RMSHIDO(FSHO7

NJD(ELHIMLF(ULQDMJ(RMSHIDO(IL(ICD(KNFFDJI(DbIDHI(QCDH(GI(EL[DJ(IL(UMLIDEIGHR(ICDGM(

NHGfND(HSINMSF(GHKMSJIMNEINMD>(

Comprehensive!Plans(

5L[UMDCDHJGYD(UFSHJ(SMD(EMDSIDO(IL(JDMYD(SJ(RNGODJ(KLM(ODEGJGLH([STDMJ(IL(

DHJNMD(FSHO(NJD(JNUULMIJ(ICD(RMDSIDM(RLLO(LK(ICD(EL[[NHGIP>(:GICLNI(
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EL[UMDCDHJGYD(UFSHJ](ELNHIGDJ(SHO([NHGEGUSFGIGDJ([SP(^D(YNFHDMS^FD(IL(NHODJGMS^FD(

FSHO(NJDJ(MDJNFIGHR(KML[(GFF7SOYGJDO(MDJGODHIGSF](EL[[DMEGSF](SHO(GHONJIMGSF(

ODYDFLU[DHI>(:CGFD(ICD(EL[UMDCDHJGYD(UFSH(OLDJ(HLI(MDRNFSID(FSHO(NJD](GI(OLDJ(

DJIS^FGJC(S(YGJGLH(KLM(KNINMD(FSHO(NJD(QGICGH(ICD(SMDS(GI(ELYDMJ>(

)FFDRCDHP(SHO(:SJCGHRILH(5LNHIP(^LIC(CSYD(EL[UMDCDHJGYD(UFSHJ>(

)FFDRCDHP(5LNHIP(QGFF(EL[UFDID(ICDGM(KGMJI(EL[UMDCDHJGYD(UFSH(GH(@AAB](QCGEC(GJ(HLI(

PDI(SOLUIDO](SHO(:SJCGHRILH(5LNHIPZJ(UFSH(QSJ(SOLUIDO(GH(@AA`>(#I(GJ(RDHDMSFFP(

MDEL[[DHODO(ICSI(EL[UMDCDHJGYD(UFSHJ(^D(NUOSIDO(DYDMP(IDH(PDSMJ>(

:GICGH()FFDRCDHP(5LNHIP](;DICDF(0SMT](5FSGMILH(5GIP](=DKKDMJLH(+GFFJ](0FDSJSHI(

+GFFJ](/LNIC(0SMT(SHO(:DJI(1GKKFGH(SFF(CSYD(EL[UMDCDHJGYD(UFSHJ>()FICLNRC(;SFOQGH(

CSJ(S(EL[UMDCDHJGYD(UFSH](GI(GJ(JL(LNIOSIDO(ICSI(GI(QSJ(HLI(MDYGDQDO(SJ(S(USMI(LK(ICGJ(

JINOP>(

:GICGH(:SJCGHRILH(5LNHIP](LHFP(0DIDMJ("LQHJCGU(CSJ(SH(SOLUIDO(

EL[UMDCDHJGYD(UFSH>(!HGLH("LQHJCGU(CSJ(EL[UFDIDO(S([NFIG7[NHGEGUSF(

EL[UMDCDHJGYD(UFSH](^NI(GI(CSJ(HLI(PDI(^DDH(SOLUIDO>(;LIC(3GHFDPYGFFD(SHO(

&LIIGHRCS[(CSYD(PDI(IL(EL[UFDID(S(EL[UMDCDHJGYD(UFSH>(

Greenways!Plans!

!"CD(5L[[LHQDSFIC(LK(0DHHJPFYSHGSZJ('MDDHQSPJ(0FSH<(Pennsylvania’s!

Greenways!–!An!Action!Plan!for!Creating!Connections,!2001!ODKGHDJ(RMDDHQSPJ(

SJ<(

!A!greenway!corridor!is!a!corridor!of!open!space1!varying!greatly!in!scale1!and!
incorporating!or!linking!diverse!natural1!cultural1!and!scenic!resources.!Some!
greenways!are!recreational!corridors!or!scenic!byways!accommodating!
pedestrian!and!non"motorized!vehicle!traffic!on!both!land!and!water=!while!
others!function!almost!exclusively!for!environmental!protection!and!are!not!
designated!for!human!passage.?!
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(

"CD(0DHHJPFYSHGS('MDDHQSPJ(0FSH(DJIS^FGJCDO(S(JIMSIDRP(KLM(EMDSIGHR(S(

EL[UMDCDHJGYD](JISIDQGOD(RMDDHQSP(HDIQLMT(^P(ICD(PDSM(@A@A>("CD('LYDMHLM(

SUULGHIDO(ICD(-5&.(IL(LYDMJDD(ICD(5L[[LHQDSFICZJ(RMDDHQSP(UMLRMS[>("CD(-5&.(

USMIHDMJ(QGIC(ELNHIP(SHO([NHGEGUSF(LKKGEGSFJ(GH(JNUULMI(LK(RMDDHQSP(UFSHHGHR(SHO(

G[UFD[DHISIGLH(ICMLNRC(DONESIGLH](IDECHGESF(SJJGJISHED](SHO(RMSHI(UMLRMS[J>(

-DYDFLU[DHI(LK(S(RMDDHQSP(UFSH(SFFLQJ(S(ELNHIP(LM([NHGEGUSFGIP(IL(UMLIDEI(

ICDGM(DbGIGHR(HSINMSF(GHKMSJIMNEINMD(SHO(JEDHGE(ECSMSEIDM(SHO(IL(UML[LID(JNJISGHS^FD(

ODYDFLU[DHI(SHO(JLNHO(FSHO(NJD(UFSHHGHR>((

)FFDRCDHP(SHO(:SJCGHRILH(5LNHIP(^LIC(CSYD(EL[UFDIDO(RMDDHQSPJ(UFSHJ>(

)OOGIGLHSFFP](=DKKDMJLH(+GFFJ(;LMLNRC(CSJ(S([NHGEGUSF(FDYDF(RMDDHQSPJ(UFSH>(

Woning!

%LHGHR(GJ(S(MDRNFSILMP(ILLF(ICSI(SFFLQJ(RLYDMH[DHISF(^LOGDJ(IL(UMLIDEI(ICD(

UN^FGE(CDSFIC](JSKDIP](SHO(QDFKSMD(^P(ODIDM[GHGHR(CLQ(S(FSHOLQHDM(ESH(NJD(UMGYSIDFP(

LQHDO(FSHO>(%LHGHR(LMOGHSHEDJ(OGYGOD(ICD(FSHO(QGICGH(S([NHGEGUSFGIP(GHIL(OGJIMGEIJ(

SHO(EMDSID(MDRNFSIGLHJ(ICSI(SUUFP(IL(ICD([NHGEGUSFGIP(SJ(S(QCLFD(SJ(QDFF(SJ(IL(ICD(

JUDEGKGE(GHOGYGONSF(OGJIMGEIJ>(%LHGHR(ESH(SFJL(^D(NJDO(SJ(S(UDM[GIIGHR(JPJID[(IL(

UMDYDHI(HDQ(ODYDFLU[DHI(KML[(CSM[GHR(DbGJIGHR(MDJGODHIJ(LM(^NJGHDJJDJ>(

%LHGHR(GHEFNODJ(MDRNFSIGLHJ(LH(ICD(IPUD(LK(SEEDUIS^FD(NJDJ(UDM[GIIDO(LH(S(

USMIGENFSM(FLI](JNEC(SJ(LUDH(JUSED](MDJGODHIGSF](SRMGENFINMSF](EL[[DMEGSF(LM(GHONJIMGSF(

NJDJ>(#H(SOOGIGLH](hLHGHR(MDRNFSIGLHJ(ESH(ELHIMLF(ICD(ODHJGIGDJ(SI(QCGEC(ICLJD(NJDJ(

ESH(^D(ODYDFLUDO>(3LM(DbS[UFD](S(FLQ7ODHJGIP(CLNJGHR(OGJIMGEI(QLNFO(IPUGESFFP(SFFLQ(

JGHRFD(KS[GFP(CL[DJ(SHO(S(CGRC7ODHJGIP(OGJIMGEI(QLNFO(UDM[GI(SUSMI[DHI(^NGFOGHRJ>(
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2ICDM(ELHIMLFJ(ICMLNRC(hLHGHR(GHEFNOD<(ICD(S[LNHI(LK(JUSED(JIMNEINMDJ([SP(LEENUPc(

ICD(FLESIGLH(LK(S(^NGFOGHR(LH(ICD(FLI(6JDI^SETJ8c(ICD(UMLULMIGLHJ(LK(ICD(IPUDJ(LK(JUSED(

LH(S(FLI](JNEC(SJ(CLQ([NEC(FSHOJESUDO(JUSED(SHO(CLQ([NEC(USYDO(JUSED(GJ(

UDM[GIIDO(LM(MDfNGMDOc(SHO(CLQ([NEC(USMTGHR([NJI(^D(UMLYGODO>(

&DGICDM()FFDRCDHP(HLM(:SJCGHRILH(5LNHIP(CSJ(SOLUIDO(S(hLHGHR(LMOGHSHED>(

:GICGH(ICD(0DIDMJ(5MDDT(:SIDMJCDO](SFF(^NI(IQL(LK(ICD([NHGEGUSFGIGDJ(CSYD(hLHGHR(

LMOGHSHEDJ>("CD(IQL([NHGEGUSFGIGDJ(ICSI(OL(HLI(SMD(3GHFDPYGFFD(;LMLNRC(SHO(

&LIIGHRCS[("LQHJCGU](^LIC(LK(QCGEC(SMD(GH(:SJCGHRILH(5LNHIP>(/GHED(:SJCGHRILH(

5LNHIP(OLDJ(HLI(CSYD(S(hLHGHR(LMOGHSHED](ICDJD([NHGEGUSFGIGDJ(SMD(HLI(MDRNFSIDO(^P(

hLHGHR>(

Sub7ivision!an7!Lan7!Development!Or7inances((

/N^OGYGJGLH(SHO($SHO(-DYDFLU[DHI(2MOGHSHEDJ(6/)$-28(SMD(G[ULMISHI(ILLFJ(

KLM(ELHIMLFFGHR(RMLQIC](UMDJDMYGHR(NHGfND(HSINMSF(GHKMSJIMNEINMD](SHO([SGHISGHGHR(

JEDHGE(ECSMSEIDM>(/N^OGYGJGLH(MDRNFSIGLHJ(RGYD(ICD(RLYDMHGHR(^LOP(ICD(MGRCI(IL(

SUUMLYD(ODYDFLU[DHI(QGIC(SOYGED(KML[(ICD(UFSHHGHR(EL[[GJJGLH(LM(UFSHHGHR(

SRDHEP>(;SJDO(NULH(JISHOSMOJ(SHO(EMGIDMGS(JDI(KLM(ICD([NHGEGUSFGIP(QGICGH(ICD(

/)$-2](S(ODEGJGLH(GJ([SOD(SJ(IL(QCDICDM(ICD(UMLULJDO(JN^OGYGJGLH([DDIJ(ICD(

MDfNGMD[DHIJ(LK(ICD(ELODJ(LK(ICD(EL[[NHGIP](GHEFNOGHR(hLHGHR>(

/)$-2ZJ(DJIS^FGJC(MDRNFSIGLHJ(SHO(JISHOSMOJ(GH(EDMISGH(SMDSJ(JNEC(SJ(

JILM[QSIDM([SHSRD[DHI](MLSOQSP(QGOICJ](JDQSRD(JPJID[J](SHO(JIDDU(JFLUDJ>("CDP(

ESH(SFJL(MDfNGMD(ICSI(SOOGIGLHSF(JINOGDJ(^D(OLHD](JNEC(SJ(IMSKKGE(JINOGDJ](IL(DYSFNSID(

ULIDHIGSF(G[USEIJ(LH(ICD(DHYGMLH[DHI>(
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)FFDRCDHP(5LNHIP(CSJ(S(/)$-2](^NI(:SJCGHRILH(5LNHIP(OLDJ(HLI>('DHDMSFFP](

QCDH(S(ELNHIP(CSJ(S(/)$-2](ICD([NHGEGUSFGIGDJ(QGICGH(ICSI(ELNHIP(KLFFLQ(ICD(

RNGODFGHDJ(LK(ICD(ELNHIP(LMOGHSHED(GK(ICDP(OL(HLI(CSYD(LHD>((

:CGFD(:SJCGHRILH(5LNHIP(OLDJ(HLI(CSYD(SH(LMOGHSHED](ICDP(OL(CSYD(S(/)$-2(

0LFGEP(QCGEC(JISIDJ(ICSI(\ICD(5LNHIP(0FSHHGHR(5L[[GJJGLH(GJ(MDfNGMDO(^P()EI(@gi(SJ(

S[DHODO](ICD(0DHHJPFYSHGS(1NHGEGUSFGIGDJ(0FSHHGHR(5LOD(IL(MDYGDQ(SHO(MDULMI(LH(

JN^OGYGJGLH(SHO(FSHO(ODYDFLU[DHI(SUUFGESIGLHJ(^DKLMD(ICD(SUUFGESIGLHJ(ESH(^D(

SUUMLYDO(^P(ICD([NHGEGUSF(RLYDMHGHR(^LOP>_((

:GICGH()FFDRCDHP(5LNHIP(;SFOQGH](;DICDF(0SMT](5FSGMILH(5GIP](=DKKDMJLH(+GFFJ](

SHO(0FDSJSHI(+GFFJ(SFF(CSYD(/)$-2ZJ](QCGFD(/LNIC(0SMT(SHO(:DJI(1GKKFGH(OL(HLI>(#H(

:SJCGHRILH(5LNHIP](0DIDMJ(SHO(!HGLH(^LIC(CSYD(/)$-2ZJ(SHO(3GHFDPYGFFD(SHO(

&LIIGHRCS[(OL(HLI>(

Floo7plain!Or7inance!

)(KFLLOUFSGH(LMOGHSHED(DJIS^FGJCDJ(FSHO(NJD(MDRNFSIGLHJ(KLM(UMLUDMIGDJ(QGICGH(

ICD(ODFGHDSIDO(3*1)(KFLLOUFSGH>("CD(RDHDMSF(UNMULJD(LK(ICDJD(MDRNFSIGLHJ(GJ(IL(

[GHG[GhD(UMLUDMIP(OS[SRD(KML[(KFLLOGHR(SHO(JSKDRNSMO(UN^FGE(CDSFIC](JSKDIP](SHO(

QDFKSMD>((

)(KFLLOUFSGH(LMOGHSHED(ESH(SFJL(^D(YDMP(^DHDKGEGSF(GH(UMLIDEIGHR(ICD(fNSFGIP(LK(

S(EL[[NHGIPmJ(QSIDMQSPJ(SHO(GH(UMLYGOGHR(KLM(ICD(SUUMLUMGSID(ODYDFLU[DHI(LK(JGIDJ(

GH(SHO(SOaSEDHI(IL(KFLLOUFSGHJ](QDIFSHOJ](SHO(MGUSMGSH(^NKKDM(SMDSJ(^P(FG[GIGHR(ICD(

IPUD(SHO(^MDSOIC(LK(ODYDFLU[DHI(GH(ICDJD(SMDSJ>(
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:GICGH(0DIDMJ(5MDDT(QSIDMJCDO(;SFOQGH](=DKKDMJLH(+GFFJ](0FDSJSHI(+GFFJ](:DJI(

1GKKFGH](0DIDMJ](SHO(!HGLH(SFF(CSYD(KFLLOUFSGH(LMOGHSHEDJ>(;DICDF(0SMT](5FSGMILH(5GIP](

/LNIC(0SMT](3GHFDPYGFFD](SHO(&LIIGHRCS[(OL(HLI>((

Gra7ing!Or7inance!

!)(RMSOGHR(LMOGHSHED(DJIS^FGJCDJ(JISHOSMOJ(KLM(SFF(RMSOGHR](GHEFNOGHR(KGFF(SHO(

DbESYSIGLH](SJ(QDFF(SJ(RNGODFGHDJ(KLM(DMLJGLH(SHO(JDOG[DHISIGLH(ELHIMLF([DICLOJ>(

"CD(UNMULJD(LK(ICGJ(IPUD(LK(LMOGHSHED(GJ(IL(UMLIDEI(SRSGHJI(JLGF(DMLJGLH(ICSI(ESNJDJ(

ICD(ODRMSOSIGLH(LK(QSIDMQSPJ(KML[(HNIMGDHIJ](JDOG[DHIJ(LM(LICDM(DSMIC([SIDMGSFJ(

^DGHR(QSJCDO(GHIL(JIMDS[J>(

)OOGIGLHSF(^DHDKGIJ(S(RMSOGHR(LMOGHSHED(ESH(UMLYGOD(^P(UMLIDEIGHR(QSIDMQSPJ(

KML[(JDOG[DHISIGLH(GHEFNOD](UMLIDEIGHR(OMSGHSRD(ELNMJDJ(SHO(QSIDMELNMJDJ(KML[(

L^JIMNEIGLHc(UMLIDEIGHR(FGKD(SHO(UMLUDMIP(KML[(ICD(ODJIMNEIGYD(DKKDEIJ(LK(KFLLOGHRc(

SHO(UMLIDEIGHR(KGJC](QGFOFGKD(SHO(ICDGM(CS^GISIJ(^P(UML[LIGHR(ICD(MDIDHIGLH(SHO(

MDJILMSIGLH(LK(MGUSMGSH(YDRDISIGLH>(

:GICGH(0DIDMJ(5MDDT(:SIDMJCDO(;SFOQGH](=DKKDMJLH(+GFFJ](0FDSJSHI(+GFFJ](

0DIDMJ](SHO(!HGLH(SFF(CSYD(RMSOGHR(LMOGHSHEDJ>("CD([SaLMGIP(LK(ICDJD(LMOGHSHEDJ(OL(

HLI(SFFLQ(KLM(SHP(RMSOGHR(IL(ISTD(UFSED(LH(JFLUDJ(RMDSIDM(ICSH(IQDHIP7KGYD(UDMEDHI(

NHFDJJ(EDMISGH(RNGODFGHDJ(SMD(KLFFLQDO(LM(EMGIDMGS([DI>((

Environmental!A7visory!Council!

1NHGEGUSFGIGDJ(GH(0DHHJPFYSHGS(CSYD(ICD(LUIGLH(LK(EMDSIGHR(SH(*HYGMLH[DHISF(

)OYGJLMP(5LNHEGF(6*)58>(*)5ZJ(SMD(KLM[DO(IL(SOYGJD([NHGEGUSF(LKKGEGSFJ(LH(G[ULMISHI(

DHYGMLH[DHISF(GJJNDJ(QGICGH(ICD(EL[[NHGIP(SJ(QDFF(SJ(QSPJ(IL(UMLIDEI](UMDJDMYD](

SHO(DHCSHED(ICD(HSINMSF(DHYGMLH[DHI>()(ELNHEGF(ELNFO(^D(KLM[DO(KLM(S(JGHRFD(
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[NHGEGUSFGIP](LM(KLM([NFIGUFD([NHGEGUSFGIGDJ>(0DIDMJ(5MDDT(:SIDMJCDO(JCLNFO(

ELHJGODM(EMDSIGLH(LK(SH(*)5(KLM(ICD([NHGEGUSFGIGDJ(QGICGH(ICD(QSIDMJCDO>(&LHD(LK(ICD(

[NHGEGUSFGIGDJ(QGICGH(ICD(QSIDMJCDO(ENMMDHIFP(CSYD(SH(*)5c(CLQDYDM](=DKKDMJLH(+GFFJ(

;LMLNRC(SHO(0DIDMJ("LQHJCGU(^LIC(CSYD(SH(*HYGMLH[DHISF(4NSFGIP(;LSMO](QCLJD(

UNMULJD(GJ(JG[GFSM(IL(ICSI(LK(SH(*)5>(

'DHDMSFFP](SH(*)5ZJ(SEIGYGIGDJ(GHEFNOD(JNEC(GJJNDJ(SJ(JN^OGYGJGLH(SHO(FSHO(

ODYDFLU[DHI(UFSH(MDYGDQJ]([SHSRD[DHI(SHO(DbUSHJGLH(LK(MDEPEFGHR(DKKLMIJ](MDYGDQJ(

SHO(ODYDFLU[DHI(LK(LMOGHSHEDJ(QGIC(DHYGMLH[DHISF(G[UFGESIGLHJ](JNMKSED(SHO(

RMLNHOQSIDM(ELHIS[GHSIGLH(GHYDJIGRSIGLHJ](SHO(DONESIGLHSF(LNIMDSEC>((

3NMICDM(GHKLM[SIGLH(LH(KLM[GHR(SH(*)5(ESH(^D(L^ISGHDO(ICMLNRC(ICD(

0DHHJPFYSHGS(*HYGMLH[DHISF(5LNHEGF](*HYGMLH[DHISF()OYGJLMP(&DIQLMT(

QQQ>UDEUS>LMRlHLODlBe(LM(KML[(ICD(*)5(&DIQLMT(SI(QQQ>DSEHDIQLMT>LMR>(

!

Natural!Infrastructure!Inventory!

)(EL[UFDID(NHODMJISHOGHR(LK(ICD(HSINMSF(GHKMSJIMNEINMD(LK(0DIDMJ(5MDDT(

:SIDMJCDO(GJ(DJJDHIGSF(IL(ODYDFLUGHR(S(FSHO(ELHJDMYSIGLH(UFSH>("CD(KLFFLQGHR(HSINMSF(

GHKMSJIMNEINMD(MDJLNMEDJ(QDMD(GHYDHILMGDO(SHO(SHSFPhDO(SJ(USMI(LK(ICD(&SINMSF(

#HKMSJIMNEINMD(#HYDHILMP(JDEIGLH(LK(ICGJ(UFSH(SHO(ESH(^D(KLNHO(LH(1SU(@>@<(

Wetlan7s(

"CD(&SIGLHSF(:DIFSHO(#HYDHILMP(6&:#8(GJ(S(UMLRMS[(G[UFD[DHIDO(^P(ICD(!>/>(

3GJC(k(:GFOFGKD(/DMYGED(ICSI(UMLONEDJ(GHKLM[SIGLH(LH(ICD(HSIGLHZJ(QDIFSHOJ>((

:DIFSHOJ(JDMYD([SHP(UNMULJDJ(IL(SH(DELJPJID[>("CDP(SMD(CL[D(IL(ICLNJSHOJ(LK(

QDIFSHO(UFSHIJ(SHO(SHG[SFJ(SJ(QDFF(SJ(JLNMED(LK(KLLO(SHO(HDJIGHR(IL(SH(DJIG[SIDO(
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`An(LK(&LMIC()[DMGESZJ(^GMO(ULUNFSIGLH>(1LMD(ICSH(gen(LK(!>/>(DHOSHRDMDO(SHO(

ICMDSIDHDO(JUDEGDJ(HDDO(QDIFSHOJ(IL(JNMYGYD>((

#H(SOOGIGLH(IL(JNJISGHGHR(CS^GISI](QDIFSHOJ(SMD(S(HDEDJJSMP(MDJLNMED(KLM(ICD(

DHYGMLH[DHI>(:DIFSHO(JLGFJ(S^JLM^(QSIDM(KML[(UMDEGUGISIGLH(SHO(ICDGM(UFSHIJ(JFLQ(

ICD(QSIDMZJ(KFLQ>("CDJD(^DHDKGIJ(DHS^FD(QDIFSHO(SMDSJ(IL(CLFO(SHO(MDFDSJD(ICD(QSIDM(

JFLQFP(GHIL(JIMDS[J>(&SINMSF(QDIFSHOJ(SFJL(KGFIDM(LNI(ECD[GESFJ(SHO(KDMIGFGhDM(ICSI(

UDLUFD(CSYD(UNI(LH(ICDGM(KSM[J](FSQHJ(LM(OGJECSMRDO(KML[(ICDGM(^NJGHDJJDJ>!

0DIDMJ(5MDDT(:SIDMJCDO(ELHISGHJ(SUUMLbG[SIDFP(V`A(SEMDJ(LK(QDIFSHOJ(

ODJGRHSIDO(^P(ICD(&SIGLHSF(:DIFSHO(#HYDHILMP>("CDJD(QDIFSHOJ(SMD(OGYGODO(S[LHR(

IQL(EFSJJGKGESIGLHJ<(1SMJC(*ORD(BX>W(SEMDJ(SHO(.GYDM(*ORD(ee>e(SEMDJ>(&LIS^FD(

QDIFSHO(SMDSJ(ESH(^D(KLNHO(GH(HN[DMLNJ(FLESIGLHJ(ICMLNRCLNI(ICD(QSIDMJCDO(

GHEFNOGHR(HDSM(3GHFDPYGFFD(SHO(SFLHR(SH(!HHS[DO("MG^NISMGDJ(IL(0DIDMJ(5MDDT(GH(

:SJCGHRILH(5LNHIP](DJUDEGSFFP(SOaSEDHI(IL(;D^LNI(.LSO(GH(0DIDMJ("LQHJCGU>((
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((Figure!C'&!Natural!Infrastructure!Inventory(

&YY!year!Floo7plain!

1SHP(LK(ICD(JIMDS[J(GH(0DIDMJ(5MDDT(:SIDMJCDO(SMD(^LMODMDO(^P(KFLLOUFSGHJ>(

"CD(3DODMSF(*[DMRDHEP(1SHSRD[DHI()RDHEP(63*1)8(ODFGHDSIDJ(KFLLOUFSGHJ(KLM(ICD(

HSIGLH(ICMLNRC(GIJ(KFLLOUFSGH([SHSRD[DHI(UMLRMS[>(#H(0DHHJPFYSHGS](ICD(0)(5LOD(

CSJ(MDRNFSIGLHJ(ODJGRHDO(IL(DHELNMSRD(SHP(UFSHHGHR(SHO(ODYDFLU[DHI(QCGEC(LEENMJ(

GH(S(KFLLOUFSGH(GJ(IL(^D(ELHJGJIDHI(QGIC(JLNHO(FSHO(NJD(UMSEIGEDJ>()OOGIGLHSFFP]([LJI(

LK(ICD([NHGEGUSFGIGDJ(GH(ICD(QSIDMJCDO(CSYD(SOLUIDO(ICDGM(LQH(3FLLOUFSGH(

2MOGHSHEDJ(QCGEC(QDMD(MDYGDQDO(SJ(S(USMI(LK(ICGJ(UMLaDEI>(!

0MLIDEIGHR(ICD(UDLUFD(SHO(UMLUDMIGDJ(QGICGH(KFLLOUFSGHJ(KML[(KFLLOQSIDMJ(GJ(

DJJDHIGSF>(#H(SOOGIGLH](UMDJDMYGHR(SHO(MDJILMGHR(ICD(DKKGEGDHEP(SHO(ESMMPGHR(ESUSEGIP(
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LK(JIMDS[J(GH(0DIDMJ(5MDDT(:SIDMJCDO(GJ(YGISF(IL([SGHISGHGHR(S(JLNHO(DELFLRGESF(

JPJID[>((

1SaLM(KFLLOUFSGH(SMDSJ(GH(ICD(05:(DbGJI(GH(ICD(KLFFLQGHR(FLESIGLHJ<(

! 0DIDMJ(5MDDT]([LJI(HLIS^FP(^DIQDDH(;DS[(.NH(SHO($GET(.NH(

! $GET(.NH(

! 0GHDP(3LMT(

! )FLHR(ICD(NHHS[DO(IMG^NISMP(LK(0DIDMJ(5MDDT(SOaSEDHI(IL(.LNID(BB(

! $LQDM(5SIKGJC(.NH(

! $LQDM($DQGJ(.NH(

"CGJ(JINOP(NIGFGhDJ(3*1)(KFLLOUFSGH([SUUGHR(IL(FLESID(NHGfND(HSINMSF(

GHKMSJIMNEINMD(SMDSJ(QGICGH(0DIDMJ(5MDDT(:SIDMJCDO>("CGJ(GHKLM[SIGLH(ESH(^D(NJDO(IL(

KNMICDM(UML[LID(ICD(UMDJDMYSIGLH(SHO(MDJILMSIGLH(LK(ICDJD(JIMDS[J>(((

Steep!Slopes!Greater!than!CQZ!

!"CD(0DHHJPFYSHGS(1SU(60)1SU8($GRCI(-DIDEIGLH(SHO(.SHRGHR(6$G-).8(;DIS(

0MLRMS[(KNHODO(GH(USMI(^P(ICD(-DUSMI[DHI(LK(5LHJDMYSIGLH(SHO(&SINMSF(.DJLNMEDJ(

6-5&.8(MDEDHIFP(EMDSIDO(S(-GRGISF(*FDYSIGLH(1LODF(6-*18](QCGEC(QSJ(NIGFGhDO(IL(MNH(

S(JNMKSED(SHSFPJGJ(LK(ICD(0DIDMJ(5MDDT(:SIDMJCDO>(!IGFGhGHR(ICGJ(SHSFPJGJ](SMDSJ(QGIC(

JFLUDJ(RMDSIDM(ICSH(IQDHIP7KGYD(UDMEDHI(CSYD(^DDH(ODFGHDSIDO(SJ(JIDDU(JFLUDJ>("CDJD(

SMDSJ(SMD(IPUGESFFP(ELHJGODMDO(DHYGMLH[DHISFFP(G[ULMISHI(SHO(GH(HDDO(LK(UMLIDEIGLH>(

/LGFJ(GH(SMDSJ(QGIC(JIDDU(JFLUDJ(SMD(RDHDMSFFP(NHJIS^FD(QCGEC(ESH(MDJNFI(GH(

FSHOJFGODJ](ESNJGHR(JSKDIP(ELHEDMHJ(KLM(EL[[NHGIGDJ>(:CDH(OGJINM^DO](ICDJD(

NHJIS^FD(JLGFJ(SFJL(EMDSID(DMLJGLH(SHO(JDOG[DHISIGLH(UML^FD[J](QCGEC(ESH(FDSO(IL(

ICD(GHEMDSJDO(ODRMSOSIGLH(LK(QSIDM(fNSFGIP(OLQHJIMDS[>(
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/IDDU(JFLUDJ(SMD(KDSINMDJ(ICSI(SMD(DJJDHIGSF(IL(ICD(HSINMSF(JPJID[(^DESNJD(

ICDP(ELHIMG^NID(IL(LUDH(JUSED(HDIQLMTJ](ICDP(IPUGESFFP(ELHHDEI(KLMDJIDO(SMDSJ(IL(

QSIDM(MDJLNMEDJ(6QCGEC(CDFUJ(UMLIDEI(ICD(fNSFGIP(LK(ICD(QSIDM8](ICDP(UMLYGOD(CS^GISI(

KLM(QGFOFGKD(SHO(JNUULMI(YDRDISIGLH](SHO(UMLYGOD(IMSYDF(ELMMGOLMJ(KLM(SHG[SF(SHO(

SYGSH(JUDEGDJ>(

&LIS^FD(JIDDU(JFLUD(SMDSJ(GH(0DIDMJ(5MDDT(:SIDMJCDO(ESH(^D(KLNHO(SOaSEDHI(

IL(0DIDMJ(5MDDT(DJUDEGSFFP<(HDSM(3GHFDPYGFFDc(SFLHR(0)(.LNID(gXc(SI(ICD(GHIDMJDEIGLH(LK(

0)(.LNID(gX(SHO(0)(.LNID(`Vc(SHO(SFLHR(ICD(FLQDM(JDEIGLH(LK(ICD(EMDDT(QCDMD(GI(

^DHOJ(^DKLMD(LNI(FDIIGHR(GHIL(ICD(1LHLHRSCDFS(.GYDM>(2ICDM(HLIS^FD(JIDDU(JFLUD(

SMDSJ(DbGJI(SFLHR($DQGJ(.NH](;DS[(.NH]($GET(.NH](SHO(SH(!HHS[DO("MG^NISMP(IL(

0DIDMJ(5MDDT(^DIQDDH($GET(.NH(SHO(;DS[(.NH>((

Hy7ric!Soils!

"CD(&SINMSF(.DJLNMED(5LHJDMYSIGLH(/DMYGED(6&.5/8(CSJ(S(CPOMGE(JLGF(JDEIGLH(

QCGEC(UMDJDHIJ(GHKLM[SIGLH(LH(CPOMGE(JLGFJ>(+POMGE(JLGFJ(SMD(ICLJD(JLGFJ(ICSI(SMD(

JNKKGEGDHIFP(QDI(DHLNRC(ONMGHR(ICD(RMLQGHR(JDSJLH(IL(JNUULMI(ICD(RMLQIC(LK(QDIFSHO(

YDRDISIGLH>(+POMGE(JLGFJ(SMD(ODJGRHSIDO(^P(GHOGYGONSF(ELNHIP(JLGFJ(JNMYDPJ>("CD(

)FFDRCDHP(SHO(:SJCGHRILH(5LNHIP(5LHJDMYSIGLH(-GJIMGEIJ(QDMD(ELHISEIDO(IL(L^ISGH(S(

FGJI(LK(CPOMGE(JLGFJ(KLM(ICD(QSIDMJCDO>(2HED(ICGJ(FGJI(QSJ(L^ISGHDO](ICDJD(JLGFJ(QDMD(

[SUUDO(SHO(SHSFPhDO(SJ(USMI(LK(ICD(&SINMSF(#HKMSJIMNEINMD(#HYDHILMP>(#I(GJ(RDHDMSFFP(

MDEL[[DHODO(ICSI(ODYDFLU[DHI(GH(LM(SMLNHO(CPOMGE(JLGFJ(^D(SYLGODO(IL(UMDJDMYD(

ICD(UN^FGE(^DHDKGIJ(ICSI(ICDJD(JLGFJ(UMLYGOD>!

+POMGE(/LGFJ(LK()FFDRCDHP(5LNHIP(SMD<(
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! )ITGHJ(JGFI(FLS[(GJ(S(HDSMFP(FDYDF(JLGF(KLNHO(LH(HSMMLQ(KFLLOUFSGHJ(

SOaSEDHI(IL(GHIDM[GIIDHI(SHO(UDMDHHGSF(JIMDS[J>("CGJ(JLGF(MDEDGYDJ(

MNHLKK(KML[(SOaSEDHI(JFLUDO(JLGFJ(SHO(GJ(JN^aDEI(IL(KFLLOGHR(ONMGHR(

UDMGLOJ(LK(GHIDHJD(MSGHKSFF(6&.5/](@AAB8>(

! ;MGHTDMILH(JGFI(FLS[(GJ(S(HDSMFP(FDYDF(SHO(RDHIFP(JFLUGHR(JLGF(IPUGESFFP(

KLNHO(GH(FLHR](HSMMLQ(SMDSJ(SOaSEDHI(IL(SHO(USMSFFDF(IL(KFLLOUFSGHJ>(

"CGJ(JLGF(MDEDGYDJ(MNHLKK(KML[(SOaSEDHI(JFLUGHR(JLGFJ(6&.5/](@AAB8>(

+POMGE(/LGFJ(LK(:SJCGHRILH(5LNHIP(SMD<(

! 0NMOP(JGFI(FLS[(GJ(S(HDSMFP(FDYDF](ODDU](SHO(ULLMFP(OMSGHDO(IL(YDMP(

ULLMFP(OMSGHDO(JLGF>(#I(GJ(IPUGESFFP(KLNHO(LH(IDMMSEDJ(SHO(JFLUDJ(SMD(VVA(

IL(`AA(KDDI(FLHR(MSHRGHR(KML[(@(IL(VAA(SEMDJ(6&.5/](@AAB8>(

Forests!an7!Woo7lan7!Areas!

)EELMOGHR(IL(ICD(&SIGLHSF($SHO(5LYDM(-SIS(/DI(KLM(0DHHJPFYSHGS(6!/'/(VWWW8](

SUUMLbG[SIDFP(ICGMIP7ICMDD(UDMEDHI(6XX(n8](LM(JDYDHIDDH(6Vi8(JfNSMD([GFDJ](LK(

0DIDMJ(5MDDT(:SIDMJCDO(GJ(ELYDMDO(^P(KLMDJIDO(FSHO>(:CGFD(FSMRD(SMDSJ(LK(KLMDJI(SMD(

ICLNRCI(IL(^D(UMLIDEIDO(GH(UFSEDJ(FGTD()FFDRCDHP(5LNHIPZJ(/LNIC(0SMT]([NEC(LK(ICD(

QLLOFSHOJ(LK(ICD(QSIDMJCDO(MD[SGH(GH(OSHRDM(LK(^DGHR(ODYDFLUDO>("CD(MDEDHI(JIMGU(

[GHGHR(UMLULJSF(KLM(/FDDUP(+LFFLQ](QCGFD(ODKDSIDO](OGO([STD(GI(EFDSM(ICSI(KLMDJI(GH(

/LNIC(0SMT(GJ(HLI(EL[UFDIDFP(UMLIDEIDO>(

"CD(0DHHJPFYSHGS(&SINMSF(+DMGISRD(0MLRMS[(CSJ(UMLYGODO([SUUGHR(LK(FSMRD(

IMSEIJ(LK(ELHIGRNLNJ(KLMDJI(^FLETJ(ICMLNRCLNI(ICD(JISID(LK(0DHHJPFYSHGS>(5LHIGRNLNJ(

KLMDJI(^FLETJ(LKKDM(DHCSHEDO(CS^GISI(YSFND(LYDM(KLMDJIDO(SMDSJ(ICSI([SP(^D(

KMSR[DHIDO(^P(MLSOJ(LM(LICDM(FSHO(NJDJ>("CDJD(KLMDJI(^FLETJ(JCLNFO(^D([SGHISGHDO(
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SJ(^DJI(ULJJG^FD(IL(UMDJDMYD(CS^GISI](UMLIDEI(QSIDM(fNSFGIP](GHIDMEDUI(MSGHKSFF](SHO(

[SGHISGH(QGFOFGKD(ELMMGOLMJ>(3LM(ICGJ(JINOP](KLMDJI(^FLETJ(QDMD(SFJL(ODFGHDSIDO(IL(

OGJUFSP(#HIDMGLM(3LMDJI()MDSJ>("CGJ(QSJ(OLHD(^P(EMDSIGHR(SH(GHIDMGLM(^NKKDM(

[DSJNMGHR(ICMDD(CNHOMDO(KDDI(KML[(ICD(KLMDJI(DORD(SHO(MD[LYGHR(GI(KML[(DSEC(KLMDJI(

^FLET>((

#HIDMGLM(3LMDJI(GJ(G[ULMISHI(^DESNJD(GI(UMLYGODJ(S(CL[D(KLM(UFSHI(SHO(SHG[SF(

JUDEGDJ(ICSI(MDfNGMD(FSMRD(ELHIGRNLNJ(KLMDJI(^FLETJ(KLM(MDUMLONEIGLH>(#HIDMGLM(3LMDJI(

GJ(ODKGHDO(SJ(KLMDJIDO(FSHO(ELYDM(ICSI(GJ(SI(FDSJI(ICMDD7CNHOMDO(6XAA8(KDDI(KML[(HLH7

KLMDJIDO(FSHO(ELYDM(LM(UMG[SMP](JDELHOSMP](SHO(FLESF(MLSOJ>((

0MDJDHIFP]([LMD(ICSH(CSFK(ICD(JISID(LK(0DHHJPFYSHGS(6V@([GFFGLH(SEMDJ8(GJ(

ELYDMDO(GH(KLMDJI>("CDJD(KLMDJIJ(CDFU(IL(EFDSH(LNM(SGM(SHO(QSIDM](QCGFD(UMLYGOGHR(

CS^GISI(KLM(QGFOFGKD>("CDP(SFJL(UMLYGOD(SMDSJ(KLM(MDEMDSIGLH(SHO(DHCSHED(ICD(^DSNIP(

LK(ICD(JISID>(*ELHL[GESFFP](0DHHJPFYSHGSZJ(CSMOQLLO(KLMDJIJ(SMD(JL[D(LK(ICD([LJI(

YSFNS^FD(SHO(UMLONEIGYD(GH(&LMIC()[DMGES>(\*SEC(PDSM](ICD(IG[^DM(GHONJIMP(

UMLEDJJDJ(V>@(^GFFGLH(^LSMO(KDDI(LK(FN[^DM](D[UFLPJ(HDSMFP(VAA]AAA(UDLUFD](SHO(

UMLONEDJ(SHHNSF(JCGU[DHIJ(YSFNDO(SI([LMD(ICSH(o`(^GFFGLH>("CD(JISIDZJ(KLMDJIJ(SFJL(

JNUULMI(S(YSJI(MDULJGILMP(LK(^GLOGYDMJGIP](GHEFNOGHR([LMD(ICSH(X]`AA(JUDEGDJ(LK(

UFSHIJ(SHO(SHG[SFJ_>(6Penn!State!College!of!Agricultural!Sciences1!2007E!

Areas!of!Special!Interest!

)MDSJ(LK(JUDEGSF(GHIDMDJI(QDMD(ODKGHDO(^P(ICD(0DIDMJ(5MDDT(:SIDMJCDO(

)JJLEGSIGLH(SJ(^DGHR(SMDSJ(LK(ELHEDMH(QGICGH(ICD(QSIDMJCDO>("CDJD(SMDSJ(GHEFNOD<(

LYDM^NMODH(UGFDJc(FSHOJFGOD(UMLHD(JFLUDJ(SHO(JLGFJc(JIMGU([GHDO(FSHOc(JGRHGKGESHI(

QDIFSHOJc(HSINMSF(CDMGISRD(GHYDHILMP(JGIDJc(MGUSMGSH(QLLODO(JIDDU(JFLUDJc(SHO(
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QLLODO(JIDDU(JFLUDJ>(&LI(SFF(LK(ICDJD(SMDSJ(QDMD(NJDO(GH(ICD(SHSFPJGJ(ULMIGLH(LK(ICGJ(

JINOP](LHFP(ICD(LHDJ(ICSI(KDSINMD(NHGfND(HSINMSF(GHKMSJIMNEINMD>(1SHP(LK(ICDJD(SMDSJ(

QDMD(JGIDO(KGDFO(GODHIGKGDO(^P(ICD(05:)(SHO(ICDH([SUUDO(NJGHR(SDMGSF(UCLILRMSUCP>(

"CDJD(SMDSJ(SMD(G[ULMISHI(IL(UMLIDEIGHR(ICD(fNSFGIP(LK(ICD(QSIDM(QGICGH(ICD(

QSIDMJCDO(SHO(JCLNFO(^D(JINOGDO(KNMICDM(GH(ICD(KNINMD>(

Overbur7en!areas!!

2YDM^NMODH()MDSJ(QDMD([SUUDO(NIGFGhGHR(@AAe()DMGSF(0CLILRMSUCP(SHO(KGDFO(

L^JDMYSIGLH([DICLOJ>("CD(LYDM^NMODH(GJ(ICD(MLET(SHO(JLGF(ICSI(FGDJ(S^LYD(ICD(

DELHL[GESFFP(YGS^FD([SIDMGSF(IL(^D(DbIMSEIDO(ONMGHR([GHGHR>(3LM(ICGJ(JINOP](ICD(LYDM(

^NMODH(SMDSJ(GHEFNOD(ICD(FSHOJ(ELYDMDO(^P(UGFDJ(LK(ICGJ([SIDMGSF(ICSI(QSJ(MD[LYDO(

SHO(OGJULJDO(LK(QCDH([GHGHR(LEENMMDO>("CD(0DIDMJ(5MDDTJ(:SIDMJCDO()JJLEGSIGLH(

QSJ(S^FD(IL(UGHULGHI(SHO([SU(ICD(FLESIGLH(LK(THLQH(2YDM^NMODH()MDSJ(ICMLNRCLNI(

ICD(QSIDMJCDO(KLM(NJD(GH(ICGJ(JINOP>!

Lan7sli7e!prone!areas!

"CD(OSIS(NJDO(KLM([SUUGHR($SHOJFGOD(0MLHD()MDSJ(QSJ(L^ISGHDO(KML[(ICD(

)FFDRCDHP(5LNHIP(0FSHHGHR(-DUSMI[DHI>("CGJ(OSIS(QSJ(EMDSIDO(IL(ULMIMSP(ICD(

FSHOJGOD7UMLHD(SMDSJ(GH(ICD(5LNHIP(GH(JNUULMI(LK(ICD(5LNHIP(5L[UMDCDHJGYD(0FSH>(

&L(OSIS(QSJ(KLNHO(IL(DbGJI(KLM(:SJCGHRILH(5LNHIP(FSHOJFGOD(UMLHD(SMDSJ>!

/LNICQDJIDMH(0DHHJPFYSHGS(GJ(ICD([LJI(JNJEDUIG^FD(MDRGLH(KLM(FSHOJFGODJ(GH(

ICD(JISID>("CD(0DIDMJ(5MDDT(:SIDMJCDO(GJ(JGINSIDO(GH(ICD(+GRCDJI(SHO(+GRC(IL(

1LODMSID(JNJEDUIG^GFGIP(hLHD>($SHOJFGODJ(LEENM([LJI(LKIDH(GH(SMDSJ(QGIC(FLLJD(JLGFJ(

LM(QCDMD(LFO(FSHOJFGOD(OD^MGJ(GJ(KLNHO(LH(JIDDU(JFLUDJ>(!M^SH(SHO(MNMSF(ODYDFLU[DHI(

GJ(GHEMDSJGHR(ICD(HN[^DM(LK(FSHOJFGODJ>(-DYDFLU[DHI(GH(SMDSJ(ICSI(SMD(UMLHD(IL(
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FSHOJFGODJ(SFJL(GHEMDSJD(ICD(DELHL[GE(G[USEI(OND(IL(ICD(OS[SRD(ESNJDO(IL(HDQ(

CL[DJ(LM(^NJGHDJJ(^NGFI(GH(ICDJD(SMDSJ>('MDSIDM(DELHL[GE(G[USEI(GJ(ESNJDO(^P([LMD(

JIMNEINMDJ(^DGHR(ELHJIMNEIDO(QGICGH(FSHOJFGOD(UMLHD(SMDSJ](ICNJ(GHEMDSJGHR(ELJIJ(LK(

OS[SRD(KML[(JFGODJ>(-DYDFLU[DHI(JCLNFO(^D(SYLGODO(QGICGH(FSHOJFGOD(UMLHD(SMDSJ(IL(

[GHG[GhD(ICD(MGJT(LK(FSHOJFGODJ(6-5&.](@AAB8>(

Strip!mine7!areas!

/IMGU(1GHDO()MDSJ(QDMD([SUUDO(NIGFGhGHR(@AAe()DMGSF(0CLILRMSUCP(SHO(KGDFO(

L^JDMYSIGLH([DICLOJ>("CD(05:(QSIDMJCDO(ELLMOGHSILM(QSJ(S^FD(IL(UGHULGHI(ICD(

FLESIGLH(LK(THLQH(/IMGU(1GHDO()MDSJ(ICMLNRCLNI(ICD(QSIDMJCDO>("CD(SMDSJ([SUUDO(

QDMD(ICDH(EMLJJ(MDKDMDHEDO(QGIC(S^SHOLHDO([GHD(FSHO(OSIS(KML[(ICD(-*0(IL(

ODIDM[GHD(SEENMSEP(SHO(ECDET(KLM(DMMLMJ>(!

Significant!wetlan7!areas!

/GRHGKGESHI(:DIFSHO()MDSJ(SMD(ICLJD(SMDSJ(HLI(ODJGRHSIDO(SJ(USMI(LK(ICD(

HSIGLHSF(:DIFSHOJ(#HYDHILMP>("CDJD(SMDSJ(QDMD([SUUDO(NIGFGhGHR(@AAe()DMGSF(

0CLILRMSUCP(SHO(KGDFO(L^JDMYSIGLH([DICLOJ>(0DIDMJ(5MDDTJ(:SIDMJCDO(5LLMOGHSILM(

QSJ(S^FD(IL(UGHULGHI(ICD(FLESIGLH(LK(THLQH(/GRHGKGESHI(:DIFSHO()MDSJ(ICMLNRCLNI(

ICD(QSIDMJCDO(ICSI(CSYD(HLI(^DDH(ODJGRHSIDO(LM(FLESIDO(^P(ICD()M[P(5LMUJ(LK(

*HRGHDDMJ(&SIGLHSF(:DIFSHO(#HYDHILMP>!
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  Figure 2.2 Areas of Special Interest 

Natural!areas:!the!natural!heritage!program!

)HLICDM(DJJDHIGSF(JLNMED(LK(GHKLM[SIGLH(S^LNI(G[ULMISHI(CS^GISI(SMDSJ(GJ(ICD(

)FFDRCDHP(SHO(:SJCGHRILH(5LNHIP(&SINMSF(+DMGISRD(#HYDHILMP(6&+#8>("CDJD(

OLEN[DHIJ(UMLYGOD([SUUGHR(SHO(^SETRMLNHO(GHKLM[SIGLH(LH(ICD(THLQH(

LNIJISHOGHR(KFLMS(SHO(KSNHS(QGICGH(ICDJD(ELNHIGDJ>!

"CD(&+#(EFSJJGKGDJ(HSINMSF(SMDSJ(QGICGH(ICD(ELNHIP(SJ(DGICDM(;GLOGYDMJGIP(

)MDSJ(5LMD(+S^GISI(6;-)J8](/NUULMIGHR(&SINMSF($SHOJESUDJ(LK(ICD(;-)(6/&$8](LM(

$SHOJESUD(5LHJDMYSIGLH()MDS(6$5)8>(:GICGH(0DIDMJ(5MDDT(:SIDMJCDO(ICDMD(SMD(IQL(

;-)ZJ>(2HD(LK(ICDJD(;-)ZJ(GJ(KLNHO(GH(:SJCGHRILH(5LNHIP(SHO(LHD(GH()FFDRCDHP(

5LNHIP>("CD(LHD(ICGHR(FSETGHR(GH(ICD(&+#(MDULMI(GJ(ICD(GHEFNJGLH(LK(GHOGYGONSF(JGIDJ(

ELHISGHGHR(GHJISHEDJ(LK(ULUNFSIGLHJ(LK(0DHHJPFYSHGS(MSMD(SHO(DHOSHRDMDO(JUDEGDJ(



32 
 

ICMLNRCLNI(ICD(QSIDMJCDO>("CDJD(SMD(ICD(SMDSJ(ICMLNRCLNI(ICD(QSIDMJCDO(ICSI(SMD(

ELHIMG^NIGHR([LJI(IL(ICD(NHGfND(^GLOGYDMJGIP(LK(ICD(SMDS>!

)(;-)(GJ(SH(SMDS(ELHISGHGHR<(V8(LHD(LM([LMD(FLESIGLHJ(LK(UFSHIJ](SHG[SFJ](LM(

HSINMSF(EL[[NHGIGDJ(MDELRHGhDO(SJ(S(JISID(LM(KDODMSF(JUDEGDJ(6LM(HSINMSF(

EL[[NHGIP8(LK(ELHEDMHc(LM(@8(CGRC(fNSFGIP(DbS[UFDJ(LK(HSINMSF(EL[[NHGIGDJ(LM(SMDSJ(

JNUULMIGHR(DbEDUIGLHSF(HSIGYD(OGYDMJGIP>(!

&SINMSF(SMDSJ(LM(\SMDSJ(LK(JGRHGKGESHED_(SJ(ICDP(SMD(ODD[DO(^P(ICD(&+#](SMD(

MSHTDO(SEELMOGHR(IL(ICDGM(JGRHGKGESHED(IL(ICD(UMLIDEIGLH(LK(^GLOGYDMJGIP(SHO(

DELFLRGESF(GHIDRMGIP(LK(ICD(MDRGLH>("CDJD(JGRHGKGESHED(MSHTGHRJ(QDMD(RGYDH(S(MSIGHR(LK(

A(IL(X(QGIC(A(^DGHR(LK(ICD(CGRCDJI(JGRHGKGESHED(SHO(ODJGRHSIDO(KLM(HL(NJD](V(^DGHR(

SEEDUIS^FD(KLM(HSINMD(L^JDMYSIGLH(QGICLNI(IMSGFJ](@(^DGHR(SEEDUIS^FD(KLM(USJJGYD(

MDEMDSIGLHlUDODJIMGSH(IMSGF(ODYDFLU[DHI](SHO(X(^DGHR(SEEDUIS^FD(KLM(SEIGYD(

MDEMDSIGLH>(!

"CD(IQL()MDSJ(LK(/GRHGKGESHED(ICSI(QDMD(GODHIGKGDO(GH(ICD()FFDRCDHP(SHO(

:SJCGHRILH(5LNHIP(&+#(MDULMIJ(SMD(ODJEMG^DO(^MGDKFP(CDMD<(!

! 0DIDMJ(5MDDT(:DIFSHO(;-)(GJ(JGINSIDO(GH(=DKKDMJLH(+GFFJ(;LMLNRC](

)FFDRCDHP(5LNHIP>("CGJ(;-)(MDEDGYDO(S(MSIGHR(LK(DbEDUIGLHSF(YSFND(OND(IL(

ICD(D[DMRDHI([SMJC(EL[[NHGIP(ICSI(GJ(HLIDO(GH(ICD(&+#(SJ(LHD(LK(ICD(KDQ(

DbS[UFDJ(LK(QDIFSHO(EL[[NHGIGDJ(GH(ICD(ELNHIP>(#I(SFJL(JDMYDJ(SJ(CS^GISI(

KLM(S(JISID(FGJIDO(UFSHI(JUDEGDJ>(!

"CD(ELNHIP(&+#(MDEL[[DHOJ(ICD([SGHIDHSHED(SHO(G[UMLYD[DHI(LK(

ICD(HSINMSF(fNSFGIGDJ(LK(ICGJ(QDIFSHO](QCGEC(GJ(ODUDHODHI(LH(ICD(KLMDJIDO(

JFLUDJ(ICSI(JNMMLNHO(GI(IL(ICD(HLMIC>("CD([SGHIDHSHED(LK(ICD(fNSFGIP(SHO(
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fNSHIGIP(LK(ICD(CPOMLFLRP(LK(ICGJ(QDIFSHO(GJ(EMGIGESF(IL(GIJ(JNMYGYSF>(

-DYDFLU[DHI(LK(ICD(NUFSHOJ(SMLNHO(GI](SFIDMSIGLHJ(IL(ICD(JILM[QSIDM(

[SHSRD[DHI](SHO(SHP(SFIDMSIGLH(IL(ICD(JIMDS[(GHEFNOGHR(MLSO(

ELHJIMNEIGLH(SHO([SGHIDHSHED(ELNFO(G[USEI(HDRSIGYDFP(G[USEI(ICD(

CPOMLFLRP(CDMD>!

! :MGRCIJ(:LLOJ(;-)(GJ(JGINSIDO(GH(0DIDMJ(SHO(&LIIGHRCS[("LQHJCGUJ](

:SJCGHRILH(5LNHIP(MDEDGYDO(S(MSIGHR(LK(+GRC>("CGJ(;-)(QSJ(EMDSIDO(IL(

UML[LID(UMLIDEIGLH(LK(S(JDEIGLH(LK(LFO7RMLQIC(LST(KLMDJI](QCGEC(ICD(

ELNHIP(&+#(FGJIJ(SJ(LHD(LK(ICD(^DJI(SHO(FSJI(MD[SGHGHR(DbS[UFDJ(GH(

:SJCGHRILH(5LNHIP>!

"CD(ELNHIP(&+#(MDEL[[DHOJ(FG[GIGHR(OGJINM^SHED(IL(ICGJ(;-)(SHO(

DbUSHOGHR(ICD(^NKKDM(SMDSJ(JNMMLNHOGHR(ICD(KLMDJI(QCDMDYDM(ULJJG^FD>(

)OOGIGLHSF(MDEL[[DHOSIGLHJ(GHEFNOD(MDJIMGEIGHR([LILMGhDO(YDCGEFD(NJD(

QGICGH(ICD(;-)>(

Riparian!woo7e7!steep!slopes!!

.GUSMGSH(SMDSJ](LM(MGUSMGSH(^NKKDMJ](SMD(YDRDISIDO(SMDSJ(SFLHR(JIMDS[Jc(MGYDMJ(

SHO(FSTDJ(ICSI(CDFU(KGFIDM(MNHLKK(SHO(UMLYGOD(S(IMSHJGIGLH(^DIQDDH(ICD(FSHO(SHO(

QSIDM>(.GUSMGSH(^NKKDMJ(ESH(DKKDEIGYDFP(MDONED(KFLLOGHR(^P(MDISGHGHR(QSIDM(GH(GIJ(

YDRDISIGLH(SHO(UMDYDHIGHR(DMLJGLH(^P(ICD(UFSHIJ(MLLIJ(JIS^GFGhGHR(JLGFJ>(.GUSMGSH(

^NKKDMJ(SFJL(UMLYGOD(G[ULMISHI(ELMMGOLMJ(KLM(QGFOFGKD(SHO(DHCSHED(CS^GISI(KLM(KGJC(^P(

TDDUGHR(JIMDS[J(ELLF(QGIC(JCSOD>((

3LMDJIDO(MGUSMGSH(SMDSJ(ELHIMG^NID(RMDSIFP(IL(ICD(fNSFGIP(LK(QSIDM(MDJLNMEDJ(

MDRSMOFDJJ(LK(QCDICDM(SOaLGHGHR(FSHO(NJDJ(SMD(NM^SH](SRMGENFINMSF(LM(KLMDJIMP>(
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3LMDJIDO(MGUSMGSH(SMDSJ(ESH(JDfNDJIDM(DbEDJJ(HNIMGDHIJ](^NKKDM(U+](IMSU(JDOG[DHIJ](

JIS^GFGhD(QSIDM(ID[UDMSINMD](SHO(G[UMLYD(GH7JIMDS[(SfNSIGE(CS^GISI(JIMNEINMD(

ICMLNRC(ICD(ELHIMG^NIGLHJ(LK(FSMRD(QLLOP(OD^MGJ(GH(SOOGIGLH(IL(UMLYGOGHR(S([PMGSO(LK(

QGFOFGKD](IG[^DM(SHO(LICDM(^DHDKGIJ(IL([SHTGHO>(6&5)/#(@AAB8(

$LRGESFFP](MGUSMGSH(KLMDJIJ(JCLNFO(^D([SHSRDO(IL(UMLIDEI(SHO(DHCSHED(ICDJD(

ELHIMG^NIGLHJ(IL(ICD(fNSFGIP(LK(ICD(QSIDMJCDOZJ(YGISF(QSIDM(MDJLNMEDJ>("CNJ](QCDMD(

QSIDM(fNSFGIGDJ(SMD(CGRC](JNMMLNHOGHR(KLMDJIJ(JCLNFO(^D(ESMDKNFFP([SHSRDO(IL(

[SGHISGH(ICD(QSIDM(fNSFGIP>(:CDMD(ICD(QSIDM(fNSFGIGDJ(SMD(HLI(SJ(CGRC](JNMMLNHOGHR(

KLMDJIJ(JCLNFO(^D([SGHISGHDO(IL(DHCSHED(ICD(QSIDM(fNSFGIP>((

#H(JCLMI](MGUSMGSH(SMDSJ(CSYD(RMDSI(YSFND>("CDP(UMLYGOD(JNEC(DJJDHIGSF(

KNHEIGLHJ(SJ(UMLIDEIGLH(LK(QSIDM(fNSFGIP(SHO(RMLNHOQSIDM(MDECSMRD>("CD(^DHDKGIJ(

UMLYGODO(^P(MGUSMGSH(SMDSJ(SKKDEI(HLI(LHFP(CN[SHJ(^NI(SfNSIGE(LMRSHGJ[J(SHO(

QGFOFGKD(GH(RDHDMSF>(

3LM(ICGJ(UFSH](SH(SHSFPJGJ(QSJ(OLHD(LH(DbGJIGHR(MGUSMGSH(QLLODO(JFLUDJ>(

:LLODO(JFLUDJ(RMDSIDM(ICSH(@`(UDMEDHI(CSYD(S(RMDSIDM(G[USEI(LH(KFLLOGHR(SHO(

DMLJGLH(ICSH(ICLJD(QGIC(JFLUDJ(FDJJ(ICSH(@`(UDMEDHI(^DESNJD(ICDP(JFLQ(OLQH(MSGHKSFF(

ICSI(QLNFO(DHIGMD(^SET(GHIL(ICD(JIMDS[J([NEC(KSJIDM(ICSH(KFSI(FSHOJ>(:CGFD(SFF(

MGUSMGSH(SMDSJ(SMD(G[ULMISHI](QLLODO(MGUSMGSH(SMDSJ(SMD([LMD(G[ULMISHI(SHO(

QLLODO(MGUSMGSH(SMDSJ(LH(JIDDU(JFLUDJ(SMD([LJI(G[ULMISHI(QCDH(UMGLMGIGhGHR(SMDSJ(

IL(ISMRDI(KLM(UMLIDEIGLH>( (

Woo7e7!steep!slopes!

!#H(SOOGIGLH(IL(MGUSMGSH(QLLODO(JIDDU(JFLUDJ](LICDM(QLLODO(JIDDU(JFLUD(SMDSJ(

QGICGH(ICD(QSIDMJCDO(ICSI(SMD(HLI(HDEDJJSMGFP(SOaSEDHI(IL(JIMDS[J(SMD(LK(G[ULMISHED>(
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"CDJD(SMDSJ(JIS^GFGhD(JFLUDJ(UMLIDEIGHR(ICD[(KML[(DMLJGLH(SHO(FSHOJFGODJ](SHO(SFJL(

SOO(YSFND(IL(ICD(JEDHGE(ECSMSEIDM(LK(ICD(MDRGLH>(:LLODO(JFLUDJ(FGHGHR(QDJIDMH(

0DHHJPFYSHGSZJ(MLSOQSPJ(SMD(SH(G[ULMISHI(ELHIMG^NILM(IL(ICGJ(MDRGLHJ(JEDHGE(

ECSMSEIDM>((

Farmlan7!

3SM[FSHO(GJ(LK(RMDSI(G[ULMISHED(GH(ICD(QSIDMJCDO(^DESNJD(GI(UMLYGODJ(S(

NHGfND(LUDH(KGDFO(CS^GISI(ICSI(GJ(HLI(DJUDEGSFFP(EL[[LH(GH(JLNICQDJIDMH(

0DHHJPFYSHGS>()OOGIGLHSFFP](KSM[FSHO(SOOJ(JEDHGE(ECSMSEIDM(IL(ICD(MDRGLHc(DJUDEGSFFP(

GH(ICD(:SJCGHRILH(5LNHIP(ULMIGLH(LK(ICD(QSIDMJCDO](QCDMD(ICDJD(FSHOJ(SMD(^DGHR(

MDONEDO(^P(ODYDFLU[DHI>((

EUisting!Lan7!Use!Inventory!

"CD(DbGJIGHR(FSHO(NJDJ(QGICGH(0DIDMJ(5MDDT(:SIDMJCDO(GHEFNODJ(S(YSMGDIP(LK(

MDJGODHIGSF](EL[[DMEGSF](UN^FGE(KSEGFGIGDJ](GHONJIMGSF(FSHO](SHO(USMT(FSHO>(*bGJIGHR(FSHO(

NJDJ(QDMD([SUUDO(NJGHR(OSIS(EL[UGFDO(SJ(USMI(LK(ICD()FFDRCDHP(5LNHIP(

5L[UMDCDHJGYD(0FSH]()FFDRCDHP(0FSEDJ](KML[()FFDRCDHP(5LNHIP(-DUSMI[DHI(LK(

*ELHL[GE(-DYDFLU[DHI(SHO(ICD(/LNICQDJI(0DHHJPFYSHGS(5L[[GJJGLH>("CD(

RDHDMSFGhDO(FSHO(NJD(ESIDRLMGDJ(NJDO(KLM(ICGJ(UMLaDEI(QDMD(ISTDH(KML[(ICD(

EFSJJGKGESIGLH(JPJID[(NJDO(GH(ICD()FFDRCDHP(0FSEDJ(0FSH>((

! .DJGODHIGSF(6VV]Xge()EMDJ8(

! 5L[[DMEGSF(6@]ggi()EMDJ8(

! #HONJIMGSF(6i@e()EMDJ8(

! "MSHJULMISIGLH(6gVB()EMDJ8(

! .DEMDSIGLHl5LHJDMYSIGLH6@]@BW(

)EMDJ8(

! 5L[[NHGIP(3SEGFGIGDJ(6V]@gg()EMDJ8(

! 5D[DIDMGDJ(6XiV()EMDJ8(

! 'LFK(5LNMJDJ(6VXV()EMDJ8(
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! )RMGENFINMD(6@]`@@()EMDJ8(

! !HODYDFLUDO($SHO(6B]i@B()EMDJ8(

! ?SESHI($SHO(6WV@()EMDJ8(

((Figure!C'G!EUisting!Lan7!Use(

#H(SOOGIGLH(IL(ICD(NHODYDFLUDO(SMDSJ(SJ(ODJGRHSIDO(GH(ICD(DbGJIGHR(FSHO(NJD(

OSIS(KLM()FFDRCDHP(0FSEDJ](KLM(ICD(UNMULJDJ(LK(ICGJ(JINOP(ICD(KLFFLQGHR(EFSJJDJ(QDMD(

ODJGRHSIDO(SJ(NHODYDFLUDO(FSHOJ<(

! 3SM[FSHO(

! ?SESHI($SHO(

! 'LFK(5LNMJDJ(

! !HODYDFLUDO($SHO(

! .DEMDSIGLH(l(5LHJDMYSIGLH(

"CDJD(FSHO(NJD(EFSJJDJ(MDUMDJDHI(SFF(ICD(FSHO(QGICGH(ICD(QSIDMJCDO(ICSI(GJ(

SYSGFS^FD(KLM(HDQ(ELHJIMNEIGLH]([STGHR(ICD[(ICD([LJI(YNFHDMS^FD(IL(ODYDFLU[DHI>((
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2K(ICD(KGKIP7LHD(6`V8(JfNSMD([GFDJ(GH(ICD(QSIDMJCDO](HDSMFP(IQDHIP7KGYD(6@`8(JfNSMD(

[GFDJ(GJ(SYSGFS^FD(KLM(HDQ(ODYDFLU[DHI>("CD([SaLMGIP(LK(ICGJ(FSHO(GJ(KLNHO(GH(

:SJCGHRILH(5LNHIP](QCGFD(QGICGH()FFDRCDHP(5LNHIP(=DKKDMJLH(+GFFJ(OLDJ(CSYD(S(RMDSI(

ODSF(LK(NHODYDFLUDO(FSHO>("CD([SaLM(NHODYDFLUDO(FSHO(GH()FFDRCDHP(5LNHIP(GJ(KLNHO(

GH(/LNIC(0SMT](5LNHIP(0SMT(SHO(IDECHGESFFP(JCLNFO(^D(UMLIDEIDO(KML[(HDQ(

ODYDFLU[DHI>(

Figure!C'O!Develope7!\!Un7evelope7!Lan7s(
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(

(

(

5+)0"*.(X(

"+*()&)$,/#/(

"CGJ(JDEIGLH(QGFF(MDYGDQ(ICD([DICLOLFLRP(SHO(UMLEDJJ(KLM(^NGFOGHR(ICD(FSHO(

ELHJDMYSIGLH(UFSH](GHEFNOGHR(CLQ()FFDRCDHP($SHO("MNJIZJ(6)$"8('MDDHUMGHI(

[DICLOLFLRP(QDMD(NIGFGhDO(SJ(S(USMI(LK(ICD(SHSFPJGJ>(()FJL(QGICGH(ICGJ(JDEIGLH(QGFF(^D(

S(ODISGFDO(MDYGDQ(LK(CLQ(EMGIDMGS(QDMD(DJIS^FGJCDO(KLM(ODIDM[GHGHR(ICD(+GRC(4NSFGIP(

!HGfND(&SINMSF(#HKMSJIMNEINMD(6+47!&#8(QGICGH(ICD(QSIDMJCDO>((

)I(ICD(DHO(LK(ICGJ(JDEIGLH](S(KDQ(USMEDFJ(QGFF(^D(JDFDEIDO(^SJDO(LH(ICD(

UMDJDHED(LK(ICD(CGRCDJI(S[LNHI(LK(+47!&#(KLM(ULIDHIGSF(UGFLI(UMLaDEIJ>(("CDJD(USMEDFJ(

QGFF(^D(MDEL[[DHODO(SJ(G[ULMISHI(UMDJDMYSIGLH(ISMRDIJ(QGICGH(ICD(QSIDMJCDO>(((

Allegheny!Lan7!Trust!"!ALT!GREENPRINT!

)$"(QSJ(KLM[DO(GH(VWWX(QGIC(ICD(RLSF(LK(UMLIDEIGHR(FSHO(LK(HSINMSF(YSFND(GH(

SHO(SOaSEDHI(IL()FFDRCDHP(5LNHIP>("CGJ(HLH7UMLKGI(LMRSHGhSIGLH(UMLIDEIJ(HSINMSF(

FSHOJ(^P(SEEDUIGHR(OLHSIGLHJ(LK(UMLUDMIP(SHO(ELHJDMYSIGLH(DSJD[DHIJ](SJ(QDFF(SJ(

ICMLNRC(UNMECSJGHR(FSHOJ(LK(USMIGENFSM(HSINMSF(JGRHGKGESHED>(

#H(@AAi7@AAB]()$"(ODYDFLUDO(S(ELHJDMYSIGLH(UFSH(ESFFDO()$"('.**&0.#&"(p(!A!

regional!conservation!agenda!prioritizing!land!conservation!for!public!good?>("CD(

'MDDHUMGHI(QSJ(ODYDFLUDO(IL(CDFU()$"(KLENJ(GIJ(MDJLNMEDJ(LH(SEfNGMGHR(FSHO(ICSI(

UMLYGODJ(ICD(RMDSIDJI(UN^FGE(^DHDKGI>(("CMDD(EMGIDMGS(QDMD(NIGFGhDO(IL(ODYDFLU(ICGJ(

'MDDHUMGHIc(ICD(UMDJDHED(LK(^GLOGYDMJGIP](NHGfND(JEDHGE(ECSMSEIDM](SHO(QSIDM(
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[SHSRD[DHI(KNHEIGLHJ>("CD(LNIEL[D(LK(ICD('MDDHUMGHI(UMLaDEI(QSJ(S([SU(LK(

MDRGLHSF(ELHJDMYSIGLH(UMGLMGIGDJ>("CD([SU(JCLQJ(ICD(MDJNFI(LK(EL[UGFGHR(SHO(

UMLEDJJGHR(OSIS(RSICDMDO(LYDM(ICD(USJI(KGKIDDH(PDSMJ(IL(GODHIGKP(FSHOJ(ELHISGHGHR(SFF(

ICMDD(UMG[SMP(EMGIDMGS>(("CD(OGSRMS[(GH(KGRNMD(X>V(GFFNJIMSIDJ(ICD([DICLOLFLRP(NJDO>         

 

Figure!G'&!ALT!GREENPRINT!Ven(

Fin7ing!the!H^"UNI!

)J(S(USMI(LK(ICD(0DIDMJ(5MDDT(:SIDMJCDO(605:8('.**&0.#&"(UFSH](SMDSJ(QGIC(

+47!&#(SMD(ICD(FSHOJ(QCGEC(CSYD(^DDH(ODIDM[GHDO(IL(CSYD(ICD(RMDSIDJI(S^GFGIP(IL(

JDMYD(ICD(KNHEIGLH(LK(UMLIDEIGHR(CS^GISI]([SGHISGHGHR(LM(DHCSHEGHR(QSIDM(fNSFGIP](SHO(

SOOGHR(IL(ICD(JEDHGE(ECSMSEIDM(LK(ICD(QSIDMJCDO>("CDJD(SMDSJ(QDMD(FLESIDO(NJGHR(ICD(

DFD[DHIJ(LK(NHGfND(HSINMSF(GHKMSJIMNEINMD](SJ(QDFF(SJ(JL[D(LK(ICD(SMDSJ(LK(JUDEGSF(

ELHEDMH](GHYDHILMGDO(DSMFGDM(GH(SJ(S(USMI(LK(ICGJ(UFSH>(2HFP(ICD(SMDSJ(LK(JUDEGSF(

ELHEDMH(ICSI(UMLYGOD(JGRHGKGESHI(YSFND(IL(ICD(HSINMSF(DHYGMLH[DHI(QDMD(

GHELMULMSIDO(SJ(S(USMI(LK(ICD(SHSFPJGJ>(((

"CDMD(SMD(IDH(DFD[DHIJ(NJDO(IL(ESFENFSID(ICD(+47!&#(KLM(ICGJ(JINOP>("CDJD(

DFD[DHIJ(SMD(ICD(^NGFOGHR(^FLETJ(KLM(ICD(05:('.**&0.#&">("CD(05:('.**&0.#&"(GJ(ICD(
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[SU(FLESIGHR(ICD(+47!&#(6JDD(1SU(X>e8>("CD(^NGFOGHR(^FLETJ(KLM(ICGJ(JINOP(GHEFNOD<(

:DIFSHOJ(6&:#8c(:DIFSHOJ(605:8c(3FLLOUFSGHJc(+POMGE(/LGFJc(:LLODO(.GUSMGSH(

)MDSJc(:LLODO(.GUSMGSH(/IDDU(/FLUDJc(:LLODO(/IDDU(/FLUDJc(:LLOFSHOJc(#HIDMGLM(

3LMDJIc(SHO(3SM[FSHO>(((

"CD(KGMJI(JIDU(GH(ICD(SHSFPJGJ(QSJ(IL(SJJGRH(YSFNDJ(IL(SFF(ICD(^NGFOGHR(^FLETJ(

^SJDO(LH(ICDGM(ELHIMG^NIGLH(IL(ICD(HSINMSF(GHKMSJIMNEINMD](CDSFIC(SHO(UDMKLM[SHED(LK(

ICD(QSIDMJCDO>(("CD(^NGFOGHR(^FLETJ(MDEDGYDO(LHD(ULGHI(KLM(DSEC(LK(ICD(ICMDD(EMGIDMGS(

^SJDO(LH(ICDGM(S^GFGIP(IL(ULJGIGYDFP(G[USEI(ICD(EMGIDMGS(6JDD("S^FD(X>V8>(*SEC(^NGFOGHR(

^FLET(QSJ(ICDH([SUUDO(GHOGYGONSFFP(SHO(ICDH(ICDP(QDMD(SFF(LYDMFSGO(LHIL(DSEC(LICDM(

SHO(ODUGEIDO(LH(ICD(+47!&#($LESIGLH(1SU(6JDD(3GRNMD(X>@8>(:CDH([LMD(ICSH(LHD(

^NGFOGHR(^FLET(LYDMFSUUDO](ICDGM(MDJUDEIGYD(YSFNDJ(QDMD(SOODO(ILRDICDM(EMDSIGHR(S(

EN[NFSIGYD(YSFND>("CD(SMDSJ(QGIC(S(EN[NFSIGYD(YSFND(RMDSIDM(ICSH(KLNM(QDMD(

GHEFNODO(GH(ICD('MDDHUMGHI>("CD(SMDSJ(QGIC(S(EN[NFSIGYD(YSFND(LK(FDJJ(ICSH(KLNM(QDMD(

DbEFNODO(JL(SJ(IL(DFG[GHSID(ICD(ULJJG^GFGIP(ICSI(LHFP(LHD(^NGFOGHR(^FLET(QSJ(UMDJDHI(

GH(ICD(SMDS>(

'DLRMSUCGE(#HKLM[SIGLH(/PJID[(6'#/8(JLKIQSMD(QSJ(NJDO(IL(UDMKLM[(ICD(

SHSFPJGJ(IL(ODIDM[GHD(ICD(FLESIGLH(LK(ICD(+47!&#(QGICGH(ICD(QSIDMJCDO>(("CD(

^NGFOGHR(^FLETJ(KLM(ICGJ(JINOP(QDMD(GH('#/(OSIS(FSPDMJ(QCGEC(ES[D(KML[([NFIGUFD(

JLNMEDJ](SHO(QDMD(EMDSIDO(SI(YSMPGHR(JESFDJ>((-SIS(KLM(ICD($SHO(5LHJDMYSIGLH(1LODF(

GJ(GHIDMECSHRDS^FD](JL(GK(S([NHGEGUSFGIP(LM(LICDM(FLESF(SRDHEP(EMDSIDJ(LM(L^ISGHJ([LMD(

SEENMSID(OSIS(GI(ESH(^D(JN^JIGINIDO(GH(KNINMD(ESFENFSIGLHJ>("CD(^NGFOGHR(^FLET(FSPDMJ(

QDMD(ELHYDMIDO(IL(RMGO(EDFFJ](LM(MSJIDM(OSIS](JL(ICSI(YSFNDJ(ELNFO(^D(SJJGRHDO(SHO(

ICDH(ICDP(ELNFO(^D(ESFENFSIDO(NJGHR(ICD(MSJIDM(ESFENFSILM(ILLF>(
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      Figure 3.2 HQ-UNI Location Map 

!

The!Criteria!

)FICLNRC(JG[GFSM([DICLOLFLRP(SJ(ICD()$"('.**&0.#&"(SMD(NIGFGhDO](ICGJ(UFSH(

ISTDJ(S(JFGRCIFP(OGKKDMDHI(SUUMLSEC(^P(SJJGRHGHR(YSFNDJ(IL(QCSI(SMD(IDM[DO(^NGFOGHR(

^FLETJ](^SJDO(LH(ICDGM(MLFD(GH(DHCSHEGHR(QSIDM(fNSFGIP](UMDJDMYGHR(FSHO(KLM(CS^GISI](

SHO(ICDGM(S^GFGIP(IL(ELHIMG^NID(IL(ICD(JEDHGE(ECSMSEIDM(LK(ICD(QSIDMJCDO>(#HJIDSO(LK(

JDDTGHR(LNI(ICD(FLESIGLH(LK(FSHOJ(QGIC(ICD(UMDJDHED(LK(SFF(ICMDD(LK(ICDJD(EMGIDMGS](ICGJ(

JINOP(FLLTJ(KLM(ICD(CGRCDJI(EN[NFSIGYD(YSFND(LK(SHP(LK(ICD(ICMDD(EMGIDMGS>(

!
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!

Water!^uality!

)(^NGFOGHR(^FLET(MDEDGYDO(LHD(ULGHI(GK(GIJ(UMDJDHED(CSJ(ICD(S^GFGIP(IL(DHCSHED(

QSIDM(fNSFGIP(QGICGH(ICD(QSIDMJCDO>(:SIDM(fNSFGIP(ESH(^D(DHCSHEDO(^P(ICD(UMDJDHED(

LK(IMDDJ(SHO(QDIFSHOJ](QCGEC(CDFU(ODISGH(SHO(KGFIDM(JILM[QSIDM(^DKLMD(GI(MNHJ(^SET(

GHIL(ICD(JIMDS[J>()OOGIGLHSFFP](CPOMGE(JLGFJ(SHO(KFLLOUFSGHJ(SFJL(JDMYD(KNHEIGLHJ(LK(

ODISGHGHR(SHO(KGFIDMGHR(ICD(QSIDM](SFICLNRC(IL(S(FDJJDM(JESFD(ICSH(QLLOFSHOJ(SHO(

QDIFSHOJ>(

3LMDJIDO(FSHOJ(CSYD(S(RMDSI(ODSF(LK(G[USEI(LH(QSIDM(fNSFGIP>("MDDJ(ESIEC(

QSIDM(^DKLMD(GI(CGIJ(ICD(RMLNHO(SHO(ICDGM(MLLIJ(ISTD(NU(QSIDM(KML[(ICD(JLGF(SFFLQGHR(

[LMD(QSIDM(IL(UDM[DSID(ICD(JLGF(UMDYDHIGHR(MNHLKK>(#HEMDSJDO(MNHLKK(HDRSIGYDFP(

G[USEIJ(ICD(CPOMLFLRGE(JPJID[(LK(ICD(QSIDMJCDO(^P(JIMDJJGHR(ICD(JPJID[(QGIC([LMD(

QSIDM(ICSH(GI(ESH(CLFO>(.NHLKK(ESH(SFJL(HDRSIGYDFP(G[USEI(QSIDM(fNSFGIP(^P(GHEMDSJGHR(

JDOG[DHI(GH(JIMDS[J(QCGEC(ESH(ECLTD(LNI(UFSHI(SHO(SHG[SF(FGKD>(

Scenic!Character!

"CD(DFD[DHIJ(LK(NHGfND(HSINMSF(GHKMSJIMNEINMD(MDEDGYDO(LHD(ULGHI(GH(ICGJ(

ESIDRLMP(GK(ICDP(SOO(IL(ICD(JEDHGE(ECSMSEIDM(LK(ICD(QSIDMJCDO>(/EDHGE(MDJLNMEDJ(ESH(

GHEFNOD](^NI(SMD(HLI(FG[GIDO(IL](CGFFJ](YSFFDPJ](SHO(MGORDFGHDJ>("CDJD(HSINMSF(FSHOKLM[J(

JDMYD(SJ(ICD(^SETOMLU(LM(KLMDRMLNHO(KLM(JL[D(LICDM(MDJLNMEDJ(JNEC(SJ(

HDGRC^LMCLLOJ](EL[[DMEGSF(OGJIMGEIJ(LM(KSM[FSHOJ](ICDMDKLMD(SOO(JEDHGE(ECSMSEIDM(

SHO(fNSFGIP(IL(ICD(QSIDMJCDO>(/EDHGE(ECSMSEIDM(GH(JLNICQDJIDMH(0DHHJPFYSHGS](

DJUDEGSFFP(QGICGH(0DIDMJ(5MDDT(:SIDMJCDO](GJ(ODKGHDO(^P(ICD(UMDJDHED(LK(QLLODO(

CGFFJGODJ](MGORDFGHDJ](SHO(MLFFGHR(KSM[FSHO>(((
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)OOGIGLHSF(EMGIDMGS(KLM(QSMMSHIGHR(S(ULGHI(GH(ICGJ(ESIDRLMP(GJ(ICD(YGJG^GFGIP(LK(

ICD(DFD[DHI>(()(CGRCFP(YGJG^FD(DFD[DHI(CSJ([LMD(ULIDHIGSF(IL(SOO(IL(ICD(JEDHGE(

ECSMSEIDM(LK(ICD(QSIDMJCDO(^SJDO(LH(GIJ(FGTDFGCLLO(IL(^D(JDDH(^P(S(FSMRD(HN[^DM(LK(

UDLUFD>((:CGFD(JL[D(FDJJ(YGJG^FD(DFD[DHIJ](JNEC(SJ(QDIFSHOJ(LM(S(QSIDMKSFF(KLNHO(LKK(

ICD(^DSIDH(USIC([SP(CSYD(JEDHGE(fNSFGIGDJ](ICDP(OL(HLI(RMDSIFP(DHCSHED(ICD(JEDHDMP(

GH(ICD(QSIDMJCDO(KLM(DYDMPOSP(YGJGILMJ(SHO(MDJGODHIJ>(((

:CGFD(CGRC(YGJG^GFGIP(GJ(SH(G[ULMISHI(USMI(LK(ICD(EMGIDMGS(KLM(ICD(JEDHGE(

ESIDRLMP](LHD(^NGFOGHR(^FLET(ICSI(GJ(YDMP(G[ULMISHI(IL(ICD(JEDHGE(ECSMSEIDM(LK(ICD(

QSIDMJCDO](PDI(HLI(CGRCFP(YGJG^FD](GJ(ICD(GHIDMGLM(KLMDJI>("CD(05:)(ODJGRHSIDO(ICGJ(SJ(

SH(G[ULMISHI](NHGfND(HSINMSF(KDSINMD(QGICGH(ICD(QSIDMJCDO>(()FICLNRC(HLI(DYDMPLHD(

JDDJ(ICDJD(SMDSJ(LH(S(MDRNFSM(^SJGJ](ICD(S^GFGIP(IL(YGJGI(SH(SMDS(LK(JNEC(NHGfND(

ECSMSEIDM(QGICGH(ICD(QSIDMJCDO(GJ(GHYSFNS^FD>(

Habitat!

&DSMFP(HGHDIP7KGYD(UDMEDHI(LK(ICD(JUDEGDJ(FGJIDO(GH(ICD(KDODMSF(*HOSHRDMDO(

/UDEGDJ()EI(SMD(DHOSHRDMDO(OND(IL(CS^GISI(FLJJ(LM(LICDM(SFIDMSIGLH(IL(ICD(FSHOJESUD>(

;GLOGYDMJGIP](ICD(YSMGS^GFGIP(S[LHR(FGYGHR(LMRSHGJ[J(LH(DSMIC](JNJISGHJ(CN[SH(FGKD>(

"CGJ(GHEFNODJ(ICD(YSMGSIGLH(QGICGH(SHO(^DIQDDH(JUDEGDJ(SJ(QDFF(SJ(QGICGH(SHO(

^DIQDDH(DELJPJID[J>("CD(RMDSIDJI(ICMDSI(IL(^GLOGYDMJGIP(GJ(CS^GISI(FLJJ](QCGEC(GJ(

JIMLHRFP(FGHTDO(IL(ODYDFLU[DHI>(6'MDDH(#HKMSJIMNEINMD](@AAe8(-GMDEIGHR(

ODYDFLU[DHI(SQSP(KML[(ICD(GODHIGKGDO(+47!&#(SMDSJ(QGICGH(ICD(QSIDMJCDO(ESH(CDFU(

IL(UMLIDEI(^GLOGYDMJGIP(MDRGLHSFFP>(

)(^NGFOGHR(^FLET(MDEDGYDO(LHD(ULGHI(GH(ICGJ(ESIDRLMP(GK(GI(CSJ(ICD(S^GFGIP(IL(

UMLYGOD]([SGHISGH](LM(UMLIDEI(CS^GISI(KLM(UFSHIJ(SHO(SHG[SFJ(QGICGH(ICD(QSIDMJCDO>((
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2HD(DbS[UFD(LK(ICD(S^GFGIP(LK(S(^NGFOGHR(^FLET(IL(UMLYGOD(CS^GISI(GJ(ICD(GHIDMGLM(

KLMDJI>((#HIDMGLM(KLMDJI(UMLYGODJ(CS^GISI(KLM([SHP(JUDEGDJ](JNEC(SJ(ICD(0GFDSIDO(

:LLOUDETDMJ](ICSI(ESHHLI(DbGJI(QGICLNI(GI>(

 

The!Buil7ing!BlocEs!

"CD(KLFFLQGHR(^NGFOGHR(^FLETJ(QDMD(FLESIDO]([SUUDO(SHO(SHSFPhDO(QGICGH(ICD(

QSIDMJCDO>()J([DHIGLHDO(S^LYD](ICD(SMDSJ(QGIC([LMD(ICSH(LHD(LK(ICDJD(^NGFOGHR(

^FLETJ(DJIS^FGJCDO(ICD(UMDJDHED(LK(+47!&#(KLM(ICGJ(JINOP>(3GRNMD(X>X(JCLQJ(ICD(

^NGFOGHR(^FLETJ(QGIC(ICDGM(SJJGRHDO(YSFNDJ(MSHRGHR(KML[(LHD(IL(ICMDD>(

Unique!Natural!Infrastructure! Water! Scenic! Habitat! Total!
:DIFSHOJ(6&:#(ODFGHDSIDO8( V( (( V( C!
:DIFSHOJ(605:(ODFGHDSIDO8( V( (( V( C!
3FLLOUFSGHJ( V( (( V( C!
+POMGE(/LGFJ( V( (( (( &!
:LLODO(.GUSMGSH()MDSJ( V( V( V( G!
:LLODO(.GUSMGSH(/IDDU(/FLUDJ( V( V( V( G!
:LLODO(/IDDU(/FLUDJ( V( V( V( G!
:LLOFSHOJ( V( V( V( G!
#HIDMGLM(3LMDJI( V( V( V( G!
3SM[FSHO( V( V( (( C!
Table!G'&!H^"UNI!Criteria!!

Wetlan7s!(NWI)!

:DIFSHOJ(UMLYGOD(CS^GISI(KLM(QGFOFGKD](JDMYD(SJ(HSINMSF(^SJGHJ(KLM(CLFOGHR(

JILM[(QSIDM](SHO(CDFU(IL(UNMGKP(RMLNHOQSIDM>(-ND(IL(ICDJD(S^GFGIGDJ(SHO(LICDM(YSFNDJ(

ODJEMG^DO(GH(ICD(HSINMSF(GHKMSJIMNEINMD(GHYDHILMP(JDEIGLH(LK(ICGJ(OLEN[DHI](ICGJ(

DFD[DHI(MDEDGYDO(S(EN[NFSIGYD(YSFND(LK(IQL>(2HD(ULGHI(KLM(QSIDM(SHO(LHD(ULGHI(KLM(

CS^GISI>(
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:CGFD([SHP(QLNFO(ELHJGODM(QDIFSHOJ(IL(CSYD(JEDHGE(ECSMSEIDM](QDIFSHOJ(

QGICGH(ICD(QSIDMJCDO(SMD(HLI(CGRCFP(YGJG^FD(SHO(ICNJ(OGO(HLI([DDI(SFF(ICD(EMGIDMGS(KLM(

ICD(JEDHGE(ESIDRLMP>  

Wetlan7s!(PCW)!

!*YDH(ICLNRC(ICDJD(QDIFSHOJ(QDMD(HLI(ODJGRHSIDO(^P(ICD(&SIGLHSF(:DIFSHO(

#HYDHILMP](ICDP(JIGFF(CLFO(ICD(JS[D(YSFND(IL(ICD(QSIDM(fNSFGIP(SHO(CS^GISI(SJ(QDIFSHOJ(

ICSI(SMD>()FF(QDIFSHOJ(UMLYGOD(CS^GISI(KLM(QGFOFGKD](JDMYD(SJ(HSINMSF(^SJGHJ(KLM(CLFOGHR(

JILM[QSIDM](SHO(CDFU(IL(UNMGKP(RMLNHOQSIDM>(-ND(IL(ICDJD(S^GFGIGDJ(SHO(LICDM(YSFNDJ(

ODJEMG^DO(GH(ICD(HSINMSF(GHKMSJIMNEINMD(GHYDHILMP(JDEIGLH(LK(ICGJ(OLEN[DHI](ICGJ(

DFD[DHI(MDEDGYDO(S(EN[NFSIGYD(YSFND(LK(IQL>(

)J(QGIC(ICD(&:#(QDIFSHOJ](ICD(05:(QDIFSHOJ(QGICGH(ICD(QSIDMJCDO(SMD(SFJL(

HLI(CGRCFP(YGJG^FD(SHO(ICNJ(OGO(HLI([DDI(ICD(EMGIDMGS(KLM(ICD(JEDHGE(ESIDRLMP>(

Floo7plains!

3FLLOUFSGHJ(MDEDGYDO(LHD(ULGHI(KLM(QSIDM(fNSFGIP(SHO(LHD(GH(ICD(CS^GISI(

ESIDRLMP(KLM(S(ILISF(LK(IQL(ULGHIJ>(#K(KFLLOUFSGHJ(MD[SGH(NHODYDFLUDO(ICDP(UMLYGOD(

JILMSRD(KLM(QSIDM(GH(JILM[(DYDHIJ(SHO(ESH(UMLYGOD(CS^GISI(KLM(UFSHIJ(SHO(SHG[SFJ(GH(

JIMDS[(SHO(MGYDM(ELMMGOLMJ>(()[LHR(LICDM(ICGHRJ](ODYDFLU[DHI(QGICGH(ICD(KFLLOUFSGH(

ESH(GHEMDSJD(ICD([SRHGINOD(SHO(KMDfNDHEP(LK(KFLLOGHR](GHEMDSJD(ICD(YLFN[D(LK(

JNMKSED(MNHLKK](SHO(GHEMDSJD(DMLJGLH(LK(JIMDS[(^SHTJ>(

:CGFD(GH(JL[D(ESJDJ(KFLLOUFSGHJ(ESH(^D(JEDHGE(SMDSJ(ICGJ(GJ(HLI(SFQSPJ(ICD(

ESJD](DJUDEGSFFP(GH(0DIDMJ(5MDDT(:SIDMJCDO(OND(IL(ODYDFLU[DHI(SFLHR(ICD(JIMDS[J>(

)OOGIGLHSFFP](ICD([SaLMGIP(LK(KFLLOUFSGHJ(ICSI(ULJJDJJ(JEDHGE(fNSFGIGDJ(SMD(HLI(CGRCFP(
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YGJG^FD(OND(IL(ICDGM(GJLFSIGLH(KML[(ODYDFLU[DHI>(-ND(IL(ICGJ](KFLLOUFSGHJ(MDEDGYDO(HL(

ULGHI(GH(ICD(JEDHGE(ESIDRLMP>(

 

    Map!G'G!H^"UNI!Assigne7!Values 

Hy7ric!soils!

!"CDJD(JLGFJ(SMD(QDI(DHLNRC(ONMGHR(ICD(RMLQGHR(JDSJLH(IL(JNUULMI(ICD(RMLQIC(

LK(QDIFSHO(UFSHIJ>(:CGFD(SFF(SMDSJ(LK(CPOMGE(JLGFJ(SMD(HLI(QDIFSHOJ](ICDP(CSYD(ICD(

ULIDHIGSF(IL(^D>("CDMDKLMD(CPOMGE(JLGFJ(UMLYGOD(^DHDKGIJ(IL(ICD(CPOMLFLRGE(JPJID[(LK(

ICD(QSIDMJCDO](ICNJ(MDEDGYDO(LHD(ULGHI(GH(ICD(QSIDM(fNSFGIP(ESIDRLMP>(

!
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Woo7e7!riparian!areas!

.GUSMGSH(SMDSJ(SMD(IMSHJGIGLH(hLHDJ(^DIQDDH(FSHO(SHO(QSIDM(DHYGMLH[DHIJ>(

:LLODO(MGUSMGSH(SMDSJ(ELHIMG^NID(IL(UMLIDEIGHR(JIMDS[(^SHTJ(KML[(DMLJGLHc(

UML[LIGHR(ICD(S^JLMUIGLH(SHO(JILMSRD(LK(QSIDMc(MDRNFSIGHR(ICD(KFLQ(LK(JIMDS[Jc(SHO(

IMSUUGHR(HNIMGDHIJ(SHO(JDOG[DHIJ>((

#H(SOOGIGLH(IL(GHKFNDHEGHR(QSIDM(fNSFGIP](QLLODO(MGUSMGSH(SMDSJ(SFJL(UMLYGOD(

SHO(UMLIDEI(CS^GISI(QGICGH(JIMDS[J(SHO(SFLHR(ICDGM(^SHTJ>(3LM(DbS[UFD](IMDDJ(

SOaSEDHI(IL(JIMDS[J(ESH(CDFU(TDDU(ICD(QSIDM(ID[UDMSINMD(ELLF(SFFLQGHR(UFSHI(SHO(

KGJC(JUDEGDJ(IL(ICMGYD>(:LLODO(MGUSMGSH(SMDSJ(SFJL(UMLYGOD(JEDHGE(ECSMSEIDM(IL(ICD(

QSIDMJCDO>("CDJD(SMDSJ(SMD(CGRCFP(YGJG^FD(GH(JNEC(FLESIGLHJ(SJ(/LNIC(0SMT](SFLHR(ICD(

1LHILNM("MSGF](SHO(DYDH(SFLHR(JL[D(LK(ICD(MLSOJ(JNEC(SJ(.LNID(BB(SHO(.LNID(`V](

QCGEC(USMSFFDFJ($DQGJ(.NH(ICMLNRC(ICD([SaLMGIP(LK(ICD(QSIDMJCDO>(:LLODO(MGUSMGSH(

SMDSJ(MDEDGYDO(LHD(ULGHI(KLM(DSEC(LK(ICD(EMGIDMGS(ESIDRLMGDJ(RGYGHR(ICD[(S(ILISF(YSFND(

LK(ICMDD>((

Woo7e7!riparian!slopes!

"CGJ(^NGFOGHR(^FLET(DHEL[USJJDJ(QLLODO(MGUSMGSH(SMDSJ(QGIC(JFLUDJ(RMDSIDM(

ICSH(IQDHIP7KGYD(UDMEDHI>(:LLODO(MGUSMGSH(JFLUDJ(JDMYD(ICD(JS[D(KNHEIGLHJ(SJ(

QLLODO(MGUSMGSH(SMDSJ](QCGFD(UMLYGOGHR(DYDH(RMDSIDM(UMLIDEIGLH(SRSGHJI(DMLJGLH(OND(

IL(ICDGM(S^GFGIP(IL(UMLYGOD(^SHT(JIS^GFGhSIGLH>()J(S(MDJNFI](QLLODO(MGUSMGSH(JFLUDJ(

MDEDGYD(LHD(ULGHI(KLM(DSEC(LK(ICD(ICMDD(EMGIDMGS(RGYGHR(ICD[(S(ILISF(YSFND(LK(ICMDD>(

Woo7e7!slopes!

:LLODO(JIDDU(JFLUDJ(UMLYGOD(JG[GFSM(KNHEIGLHJ(SJ(QLLO(MGUSMGSH(JFLUDJ(SHO(

QLLODO(MGUSMGSH(SMDSJ>(:LLODO(JFLUDJ(SMD(ICLJD(KLNHO(ICMLNRCLNI(ICD(QSIDMJCDO](
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QCDMD(QLLODO(MGUSMGSH(SMDSJ(SHO(QLLODO(MGUSMGSH(JFLUDJ(SMD(LHFP(KLNHO(GH(LM(

SOaSEDHI(IL(MGUSMGSH(JIMDS[J>("CDJD(JFLUDJ(SMD(IPUGESFFP(CGRCFP(YGJG^FD(SHO(CDFU(

ODKGHD(ICD(JEDHGE(ECSMSEIDM(LK(ICD(QSIDMJCDO>("CGJ(^NGFOGHR(^FLET(MDEDGYDO(LHD(ULGHI(

KLM(DSEC(LK(ICD(EMGIDMGS(KLM(S(ILISF(LK(ICMDD(ULGHIJ>(

Interior!forest!

#HIDMGLM(KLMDJI(SMDSJ(UMLYGOD(S^NHOSHI(^DHDKGIJ(IL(ICD(QSIDMJCDO>(#H(LMODM(KLM(

GHIDMGLM(KLMDJI(IL(DbGJI(ICDMD(CSJ(IL(^D(S(FSMRD(ELHIGRNLNJ(QLLODO(SMDS>("CGJ([DSHJ(S(

FSMRD(HN[^DM(LK(IMDDJ(SMD(UMDJDHIc(GH(INMH([LMD(JILM[QSIDM(GJ(GHIDMEDUIDO(^DKLMD(GI(

MNHJ(LKK(GHIL(ICD(JIMDS[J>("CDJD(SMDSJ(SFJL(UMLYGOD(CS^GISI(KLM(S(YSMGDIP(LK(UFSHI(SHO(

SHG[SFJ(JUDEGDJ(ICSI(ESHHLI(^D(KLNHO(GH(LICDM(UFSEDJ(ICMLNRCLNI(ICD(QSIDMJCDO>(

)FJL](SJ([DHIGLHDO(GH(ICD(EMGIDMGS(JDEIGLH(LK(ICGJ(ECSUIDM](GHIDMGLM(KLMDJIJ(LKKDM(S(

NHGfND(JEDHGE(ECSMSEIDM(YSFND(ICSI(ESHHLI(^D(ONUFGESIDO>(-ND(IL(ICD([SHP(KNHEIGLHJ(

ICGJ(^NGFOGHR(^FLET(JDMYDJ](GI(MDEDGYDO(LHD(ULGHI(KLM(DSEC(LK(ICD(EMGIDMGS(ESIDRLMGDJ(

RGYGHR(GI(S(ILISF(YSFND(LK(ICMDD>(

Woo7lan7s!

:LLOFSHOJ(SMD(SFF(MD[SGHGHR(QLLODO(SMDSJ(QGICGH(ICD(QSIDMJCDO(GH(SOOGIGLH(

IL(ICD(QLLODO(MGUSMGSH(SMDSJ>("CD([SHP(KNHEIGLHJ(LK(QLLOFSHOJ(SMD([DHIGLHDO(

S^LYD](SJ(QDFF(SJ(GH(ICD(GHYDHILMP(JDEIGLH(LK(ICGJ(UFSH>(:LLOFSHOJ(MDEDGYDO(LHD(ULGHI(

KLM(DSEC(LK(ICD(ICMDD(EMGIDMGS(ESIDRLMGDJ(RGYGHR(GI(S(ILISF(YSFND(LK(ICMDD>!

Farmlan7!

"CGJ(^NGFOGHR(^FLET(UMLYGODJ(S(RMDSI(ODSF(LK(JEDHGE(ECSMSEIDM(IL(ICD(

QSIDMJCDO>(.NMSF(KSM[FSHO(GJ(YSHGJCGHR(fNGETFP(GH(JLNICQDJIDMH(0DHHJPFYSHGS(NHODM(

HDQ(ODYDFLU[DHI>("CDJD(FSHOJ(SMD(JL[D(LK(ICD([LJI(YNFHDMS^FD(IL(ODYDFLU[DHI(OND(



49 
 

IL(ICD(DSJD(LK(JN^OGYGOGHR(RDHIFP(JFLUGHR(KGDFOJ(GHIL(CLNJGHR(UFSHJ(LM(EL[[DMEGSF(

ODYDFLU[DHIJ>()FICLNRC(KSM[FSHO(OLDJ(HLI(UMLYGOD(ICD(JS[D(S[LNHI(LK(JILM[QSIDM(

GHIDMEDUIGHR(ESUS^GFGIGDJ(SJ(QLLOFSHOJ](ICD(FSET(LK(G[UDMYGLNJ(JNMKSED(SHO(ICD(

S[LNHI(LK(YDRDISIGLH(LH(KSM[FSHOJ(OL(LKKDM(^DHDKGIJ(IL(QSIDM(fNSFGIP(ICSI(QLNFO(^D(

OG[GHGJCDO(GK(ICD(FSHO(QDMD(ODYDFLUDO>("CGJ(YDRDISIGLH(SFJL(UMLYGODJ(CS^GISI(IL(

[SHP(OGKKDMDHI(JUDEGDJ>(#I(JCLNFO(SFJL(^D(HLIDO(ICSI(HNIMGDHI([SHSRD[DHI(GJ(YDMP(

G[ULMISHI(JL(ICSI(ICD(UMSEIGED(LK(KSM[GHR(OLDJ(HLI(G[USEI(QSIDM(fNSFGIP>(3SM[J(QGIC(

G[UMLUDM(HNIMGDHI([SHSRD[DHI(ESH(DSJGFP(ULFFNID(SJ([NEC(SJ(EL[[DMEGSF(LM(

GHONJIMGSF(ODYDFLU[DHI>(3SM[FSHOJ(QDMD(RGYDH(LHD(ULGHI(KLM(QSIDM](LHD(ULGHI(KLM(

JEDHGE](SHO(LHD(ULGHI(KLM(CS^GISI(MDJNFIGHR(GH(S(ILISF(YSFND(LK(ICMDD>!!

!

The!Results!

( )KIDM(ICD(+47!&#(QSJ([SUUDO](ICD(EMGIDMGS(DJIS^FGJCDO(SHO(ICD(YSFNDJ(

SJJGRHDO(IL(ICD(^NGFOGHR(^FLETJ(ICD(SHSFPJGJ(QSJ(MDSOP(IL(^DRGH>((

RanEing!the!PCW!GREENPRINT!Values!

!JGHR('#/(IL(ESFENFSID(SMDSJ(QCDMD(^NGFOGHR(^FLETJ(LYDMFSGO(LHD(SHLICDM(

MDJNFIDO(GH(EN[NFSIGYD(YSFNDJ(MSHRGHR(KML[(LHD(IL(HGHDIDDH](QGIC(HGHDIDDH(

MDUMDJDHIGHR(ICD(SMDSJ(QGIC(ICD([LJI(NHGfND(HSINMSF(GHKMSJIMNEINMD(QGICGH(ICD(

QSIDMJCDO>(3GRNMD(X>g(OGJUFSPJ(ICD(MSHRD(LK(YSFNDJ(KLM(ICD(^NGFOGHR(^FLETJ>(

"CD(HDbI(JIDU(GH(ICD(SHSFPJGJ(SKIDM(ESFENFSIGHR(ICD(EN[NFSIGYD(YSFNDJ(DHISGFDO(

RMLNUGHR(ICD(MDJNFIJ(LK(ICD(ESFENFSIGLH(GHIL(ICMDD(ESIDRLMGDJ>("CD(&SINMSF(;MDSTJ(

6=DHTJ8(EFSJJGKGESIGLH(JPJID[(QSJ(NIGFGhDO(IL(RMLNU(ICD(GODHIGKGDO(+47!&#(SMDSJ(GHIL(

ICMDD(ESIDRLMGDJ(SEELMOGHR(IL(ICDGM(EN[NFSIGYD(^NGFOGHR(^FLET(YSFNDJ>(:CDH(NJGHR(
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ICGJ(EFSJJGKGESIGLH(ICD('#/(KLNHO(EFNJIDMJ(LM(ELHEDHIMSIGLHJ(LK(OSIS(ICDH(UFSEDJ(EFSJJ(

^MDSTJ(^DIQDDH(ICLJD(EFNJIDMJ>((

     Figure!G'O!H^"UNI!Calculation!Results!&!Cumulative!Values 

"CD(OGJUDMJGLH(LK(YSFNDJ(KLM(ICD(+47!&#(QSJ(^SJDO(LH([LMD(ICSH(HGHDIDDH(

ICLNJSHO(RMGO(EDFFJ(ICSI([SOD(NU(ICD(OMSKI(05:('.**&0.#&"([SU>("CD([SaLMGIP(LK(

ICDJD(EDFFJ(CSO(S(EN[NFSIGYD(YSFND(LK(JGb](QCGFD(LHFP(LHD(EDFF(CSO(S(YSFND(LK(HGHDIDDH>((

)HP(EDFF(QGIC(S(YSFND(FDJJ(ICSH(KLNM(QSJ(MD[LYDO(IL(DHJNMD(ICSI(LHFP(SMDSJ(QGIC(

[LMD(ICSH(LHD(LK(ICD(^NGFOGHR(^FLETJ(QDMD(GHEFNODO(GH(ICD(05:('.**&0.#&">("CD(

RMLNUJ(^MLTD(OLQH(SJ(KLFFLQJ<('MLNU(qV(GHEFNODJ(YSFNDJ(KLNM(ICMLNRC(JDYDHc('MLNU(
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q@(GHEFNODJ(YSFNDJ(DGRCI(ICMLNRC(IDHc(SHO('MLNU(qX(GHEFNODJ(YSFNDJ(DFDYDH(ICMLNRC(

HGHDIDDH>((

 

Figure!G'Q!H^"UNI!Natural!BreaEs!Classification!Graph(

'MLNU(qV(SMD(SMDSJ(LK([LODMSIDFP(YSFNDO(+47!&#]('MLNU(q@(SMD(SMDSJ(LK(CGRC(

YSFND(+47!&#](SHO('MLNU(qX(SMD(SMDSJ(LK(DbEDUIGLHSF(YSFND(+47!&#>("CGJ(

EFSJJGKGESIGLH(JPJID[(DHS^FDJ([NHGEGUSFGIGDJ](FSHO(IMNJIJ](LM(ICD(05:)(IL(UMGLMGIGhD(

SMDSJ(QGICGH(ICD(05:('.**&0.#&"(IL(ISMRDI(KLM(ICD(UNMJNGI(LK(ELHJDMYSIGLH(DKKLMIJ>((

( )MDSJ(LK(DbEDUIGLHSF(YSFND(QDMD(KLNHO(SFLHR(FLQDM($DQGJ(.NH(SHO(JL[D(GIJ(

IMG^NISMGDJ](SOaSEDHI(IL(;DS[(.NH(SHO(ICD(NHHS[DO(IMG^NISMP(IL(0DIDMJ(5MDDT(aNJI(

QDJI(LK(;DS[(.NH](SHO(SFLHR(ICD(JLNIC(^SHT(LK(0DIDMJ(5MDDT(JLNIC(LK(3GHFDPYGFFD>(

:CGFD(ICDMD(SMD(LICDM(SMDSJ(QGIC(DbEDUIGLHSF(YSFND(MSIGHR](ICD(SMDSJ([DHIGLHDO(

S^LYD(CSYD(ICD(CGRCDJI(ELHEDHIMSIGLH(LK(DbEDUIGLHSF(YSFND(RMGO(EDFFJ>(
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((((Figure!G'R!PCW!GREENPRINT!Final!Classes(

"CD(HDbI(JIDU(QSJ(IL(NIGFGhD(ICD(YSFNDJ(IL(UMGLMGIGhD(ISMRDI(SMDSJ(QGICGH(ICD(

QSIDMJCDO>("CGJ(QSJ(OLHD(^P(KGMJI(NJGHR(ICD(JN^QSIDMJCDOJ(IL(^MDST(ICD(JINOP(SMDS(

GHIL(UFSHHGHR(MDRGLHJ(63GRNMD(X>i8>("CD(YSFNDJ(LK(ICD(RMGO(EDFFJ(GH(DSEC(JN^QSIDMJCDO(

QDMD(ILISFDO(IL(UMGLMGIGhD(ICD(UFSHHGHR(MDRGLHJ>("CD(ILISF(LK(SFF(YSFNDJ(QSJ(ICDH(

OGYGODO(^P(ICD(ILISF(HN[^DM(LK(RMGO(EDFFJ(QGICGH(DSEC(JN^QSIDMJCDO(IL(EL[D(NU(QGIC(

ICD([DSH(KLM(DSEC(UFSHHGHR(MDRGLH>   
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"CGJ([DICLO(LK(

QDGRCIGHR(DHS^FDO(ICD(

UMGLMGIP(MSHTGHR(IL(^D(

DYDHFP(OGJIMG^NIDO(SEMLJJ((

ICD(QSIDMJCDO](JL(ICSI(ICD(

JGhD(LK(ICD(UFSHHGHR(

MDRGLH(OGO(HLI(CSYD(SH(

DKKDEI(LH(ICD(MSHTGHR(

JPJID[>((((((((((((((((((((((((((((((((((((((((Figure!G'S!PCW!Subwatershe7s(

!

!!!!!Figure!G'V!PCW!GREENPRINT!&!Priority!Watershe7s!
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)KIDM(MSHTGHR(ICD(UFSHHGHR(MDRGLHJ(LHD(ICMLNRC(HGHD](ICDP(QDMD(^MLTDH(OLQH(

GHIL(ICMDD(UMGLMGIP(RMLNUJ(NJGHR(SH(DfNSF(GHIDMYSF(EFSJJGKGESIGLH(JPJID[>("CD(MDJNFIJ(

KLNHO(/FDDUP(+LFFLQ(.NH](;DS[(.NH](SHO($DQGJ(.NH(IL(^D(3GMJI(0MGLMGIP()MDSJ](

!UUDM(0DIDMJ(5MDDT]($LQDM(0DIDMJ(5MDDT](SHO($GET(.NH(IL(^D(/DELHOSMP(GH(0MGLMGIP](

SHO(1GOOFD(0DIDMJ(5MDDT](0GHDP(3LMT](SHO(5SIKGJC(.NH(IL(^D("DMIGSMP(GH(0MGLMGIP>(!

((((
Table!G'C!Priority!Subwatershe7\Planning!Regions(

"CGJ(MSHTGHR(JPJID[(DHS^FDJ(ICD(05:)(LM(FLESF([NHGEGUSFGIP(IL(KLENJ(LH(

UMGLMGIP(SMDSJ(QCDH(JDDTGHR(UMLUDMIGDJ(IL(ISMRDI(KLM(FSHO(ELHJDMYSIGLH](QGIC(ICD(

LUULMINHGIP(KLM(UMLIDEIGHR(ICD([LJI(NHGfND(HSINMSF(GHKMSJIMNEINMD(QGICGH(ICD(

QSIDMJCDO>(:CGFD(ICD(UMGLMGIP(SMDSJ(ODKGHDO(^P(ICGJ(JINOP(SMD(MDEL[[DHO(SJ(ICD(KGMJI(

ISMRDI(SMDSJ](SHP(LUULMINHGIP(QGICGH(ICD(05:('.**&0.#&"(JCLNFO(^D(UNMJNDO(GK(GI(

^DEL[DJ(SYSGFS^FD](MDRSMOFDJJ(LK(GIJ(UMGLMGIP(MSHTGHR>((
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(

(

(

5+)0"*.(g(

/".)"*'#*/(32.(#10$*1*&")"#2&(

"CGJ(ECSUIDM(UMDJDHIJ(ICD(MDEL[[DHOSIGLHJ(SHO(ODKGHDJ(G[UFD[DHISIGLH(

JIMSIDRGDJ(ICSI([NJI(^D(EL[UFDIDO(GH(LMODM(IL(QLMT(ILQSMOJ(DJIS^FGJCGHR(ICD(05:(

'.**&0.#&"(SJ(S($SHO(5LHJDMYSIGLH(1LODF(SHO(UFSHHGHR(ILLF(QGICGH(ICD(0DIDMJ(

5MDDT(QSIDMJCDO(SHO(ICD([NHGEGUSFGIGDJ(QGICGH(GI>(

NeUt!Steps!

"CD(KLFFLQGHR(JIDUJ(JCLNFO(^D(UML[LIDO(^P(ICD(0DIDMJ(5MDDT(:SIDMJCDO(

)JJLEGSIGLH(605:)8(IL(SFF([NHGEGUSFGIGDJ(QGICGH(ICD(QSIDMJCDO>("CD(05:)(JCLNFO(

KLFFLQ(ICDJD(JIDUJ(GH(LMODM(IL(QLMT(QGIC(FLESF([NHGEGUSF(LKKGEGSFJ(SJJGJIGHR(ICD[(IL(

UMLIDEI(USMEDFJ(LK(FSHO(ICSI(CSYD(^DDH(GODHIGKGDO(SJ(CSYGHR(+GRC(4NSFGIP(!HGfND(

&SINMSF(#HKMSJIMNEINMD(6+4!&#8(QGICGH(ICGJ(UFSH>("CD(KLFFLQGHR(JIDUJ(SMD(

MDEL[[DHODO(IL(^DRGH(ICGJ(UMLEDJJ<(

! 0NMJND(EMDSIGLH(LK(S(05:(*HYGMLH[DHISF()OYGJLMP(5LNHEGF(6*)58(IL(CDFU(

[NHGEGUSF(LKKGEGSFJ(QGICGH(ICD(QSIDMJCDO(RNGOD(ODYDFLU[DHI(SHO([STD(

DONESIDO(SHO(GHKLM[DO(ODEGJGLHJ([STGHR(JNMD(+47!&#(GJ(HLI(OGJINM^DO>(

! )UUMLSEC([NHGEGUSFGIGDJ(IL(DONESID(ICD[(LH(ICD(^DHDKGIJ(LK(UMDJDMYGHR(+47

!&#(ICMLNRC(NIGFGhSIGLH(LK(ICD(05:('.**&0.#&">(

! :LMT(QGIC([NHGEGUSF(LKKGEGSFJ(IL(GODHIGKP(S(OD[LHJIMSIGLH(USMEDF(ICSI(QGFF(

MDJNFI(GH(S(JNEEDJJ(JILMP(UMLaDEI(KLM(ICD(QSIDMJCDO>((
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o )GO(LKKGEGSFJ(GH(SIISGHGHR(JNUULMI(KLM(SOYSHEGHR(ICD(UMLaDEIc(

o 1DDI(QGIC(LKKGEGSFJ(SHO(SHP(FLESF(JNUULMIDMJ(IL(OGJENJJ(ICGJ(UMLaDEI(SHO(

UFSH(S(JIMSIDRP(KLM(SUUMLSECGHR(SJJLEGSIDO(FSHO(LQHDMlLQHDMJc(

o #ODHIGKP(FSHO(IMNJIJ(LM(LICDM(LMRSHGhSIGLHJ(SJ(ULJJG^FD(USMIHDMJ(GH(FSHO(

LM(DSJD[DHI(SEfNGJGIGLHc(

o -DIDM[GHD(QCL(QGFF(CLFO(UMLUDMIP(LM(ICD(DSJD[DHI](GK(ICD(SEfNGJGIGLH(

LM(SH(DSJD[DHI(GJ(JNEEDJJKNFc(

o )UUMLSEC(FSHO(LQHDM(QGIC([NHGEGUSF(LKKGEGSFJ(SHO(SHP(JDFDEIDO(

USMIHDMJ(IL(OGJENJJ(ICD(UMLUDMIP(SEfNGJGIGLHc(

o .DYGDQ([DICLOJ(LK(SEfNGJGIGLH(SHO(UMDJDMYSIGLH(SHO(CDFU(HDRLIGSID(

QGIC(FSHOLQHDMJ(IL(SEfNGMD(UMLUDMIP(LM(DJIS^FGJC(DSJD[DHIJc(

o +DFU(QGIC(UMDUSMSIGLH(LK(RMSHI(SUUFGESIGLHJ(IL(JDENMD(KNHOGHR(KLM(

SEfNGJGIGLH(LK(UMLUDMIPc(

o :CDMD(ELHKFGEIJ(DbGJI(^DIQDDH(UDM[GIIDO(FSHO(NJDJ(SHO(+47!&#](

[LOGKP(hLHGHR(IL(MDONED(LM(DFG[GHSID(ICD(G[USEI(ICSI(S(USMIGENFSM(FSHO(

NJD(ELNFO(CSYD(LH(+47!&#>(

How!to!use!the!PCW!GREENPRINT!as!a!Planning!Tool!

0MLIDEIGLH(LK(SHP(LUDH(JUSED(GJ(UMG[SMGFP(SECGDYDO(ICMLNRC(LHD(LK(IQL(QSPJ<(

V8(ICMLNRC(SEfNGJGIGLH(LK(UMLUDMIP(LM(GIJ(NHODMFPGHR(MGRCIJc(LM(@8(ICMLNRC(MDRNFSILMP(

MDfNGMD[DHIJ>($SHO(ELHJDMYSIGLH(ILLFJ(KLM(DSEC(LK(ICDJD(ESIDRLMGDJ(SMD(ODJEMG^DO(GH(

ODISGF(^DFLQ>(1SHP(LK(ICDJD(ILLFJ(SMD(OGJENJJDO(GH(ICD(^LLT(\$SHO(!JD(#H(

0DHHJPFYSHGS<(0MSEIGEDJ(SHO("LLFJ_(MDFDSJDO(GH(@AAA(^P(ICD(0DHHJPFYSHGS(

-DUSMI[DHI(LK(5L[[NHGIP(SHO(*ELHL[GE(-DYDFLU[DHI(60)7-5*-8]('LYDMHLMZJ(
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5DHIDM(KLM($LESF('LYDMH[DHI(/DMYGEDJ](QCGEC(ESH(^D(KLNHO(GH(ICD(LHFGHD(SI(

QQQ>HDQUS>EL[> 

! "CD(05:('.**&0.#&"(GJ(S($SHO(5LHJDMYSIGLH(1LODF(QCGEC(ICD(05:)(LM(FLESF(

[NHGEGUSFGIGDJ(ESH(NIGFGhD(SJ(S(ILLF(IL(ODIDM[GHD(QCSI(USMEDFJ(LK(FSHO(SMD([LJI(

YSFNS^FD(IL(ICD(HSINMSF(GHKMSJIMNEINMD(LK(ICD(QSIDMJCDO>(

Regulatory!Tools!

/L[D(LK(ICD(05:('.**&0.#&"(FSHOJ(SMD(UN^FGEFP(LQHDOc(JNEC(SJ(ELNHIP(

USMTJ]([NHGEGUSF(USMTJ](SHO(LICDM(UN^FGE(FSHOJ>(#H(ICDJD(SMDSJ](ICD(05:('.**&0.#&"(

GH(ICDLMP(JCSFF(RDHDMSFFP(^D(ELHJDMYDO(KLM(ICD(GHIDHODO(NJD>(+LQDYDM]([SHP(05:(

'.**&0.#&"(FSHO(GJ(UMGYSIDFP(

LQHDO>("CD([SaLMGIP(LK(ICD(

[NHGEGUSFGIGDJ(GH(ICD(QSIDMJCDO(

CSYD(YDMP(^SJGE(UMLYGJGLHJ(IL(

UML[LID(ICD(ELHJDMYSIGLH(LK(ICD(

HSINMSF(GHKMSJIMNEINMD>(("CDJD(

UMLYGJGLHJ(IPUGESFFP(SOOMDJJ(

ICLJD(KDSINMDJ](JNEC(SJ(

KFLLOUFSGHJ(SHO(QDIFSHOJ](QCGEC(

SMD(ENMMDHIFP(UMLIDEIDO(^P(S(

CGRCDM(SNICLMGIP>((((((((((((((((((((((((((((((((((((Table!O'&!Pocopson!Township!Disturbance!Table(((((((((((((((!!!!!!!!!!!

#I(GJ(MDEL[[DHODO(ICSI(ICD(05:(*)5(QLMT(QGIC(FLESF([NHGEGUSFGIGDJ(SHO(

ICDGM(DFDEIDO(LKKGEGSFJ(IL(DONESID(ICD[(LH(ICD(YSFND(LK(JIMDHRICDHGHR(ICDGM(

Pocopson Township
Maximum Disturbance

Floodplain Conservation District 0%
Very Steep Slopes 10%
Steep Slopes 25%
Steep Slope Margins 25%
Wetlands 0%
Inner Riparian Buffer 0%
Outer Riparian Buffer 15%
Seasonal High Water Table Soils 20%
Heritage Trees 0%
Rare Species Sites 0%
Exceptional Natural Areas 10%
Forest Interior Habitat 10%
Woodlands 5-25%, depending on 

classification

Pocopson Township

Resource Element
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LMOGHSHEDJ](IL(^D(UMLSEIGYD(GH(ELHJDMYGHR(05:('.**&0.#&"(FSHOJ](^P(DHELNMSRGHR(

ICD(ELHJDMYSIGLH(LK(MGUSMGSH(^NKKDMJ(6JIMDS[JGOD(JDI^SETJ8c(JIDDU(((((((((((!

JFLUD([SMRGHJc(GHIDMGLM(KLMDJI(CS^GISIc(QLLOFSHOJc(JDSJLHSF(CGRC(QSIDM(IS^FD(JLGFJc(

CDMGISRD(IMDDJc(SHO(CS^GISI(LK(MSMD](ICMDSIDHDO](LM(DHOSHRDMDO(JUDEGDJ>(

"CD(JIMDHRICDHGHR(LK(ICDJD(LMOGHSHEDJ(GJ(CGRCFP(MDEL[[DHODO(IL(UMLIDEI(ICD(

CDSFIC](JSKDIP](SHO(QDFKSMD(LK(05:(MDJGODHIJc(IL(MDONED(KFLLOGHR(SHO(LICDM(

JILM[QSIDM([SHSRD[DHI(UML^FD[J(ENMMDHIFP(^DGHR(DbUDMGDHEDO(^P(ICD(

[NHGEGUSFGIGDJ(QGICGH(ICD(QSIDMJCDOc(SHO(IL(MDONED(ICD(ELJIJ(LK(UMLYGOGHR(UN^FGE(

JDMYGEDJ(IL([SGHISGH(SHO(LUDMSID(ICD([NHGEGUSFGIGDJZ(^NGFI(GHKMSJIMNEINMD>(

0LELUJLH("LQHJCGU](GH(5CDJIDM(5LNHIP](CSJ(SOLUIDO(S(&SINMSF(.DJLNMED(

0MLIDEIGLH(2MOGHSHED(ICSI(QSJ(ODYDFLUDO(IL(ELHJDMYD(HSINMSF(JPJID[(RMDDHQSP(

ELMMGOLMJ](QGICGH(ICDGM("LQHJCGU](GH(ICD(ELHIDbI(LK(SOOMDJJGHR(ICD(RLSFJ(HLIDO(S^LYD>(

"S^FD(g>V(UMLYGODJ(S(JN[[SMP(LK(ICDGM(ELHJDMYSIGLH(MDfNGMD[DHIJ>(((!

)OOGIGLHSFFP](ICDJD([LODFJ(JCLNFO(^D(ELHJNFIDO(SJ(FSHO(NJD(ILLFJ(SMD(^DGHR(

[LOGKGDO<(
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!Table!O'C!Development!Mo7els!

3NMICDM[LMD](GIZJ(MDEL[[DHODO(ICSI(ICD(05:(*)5(EL[UFDID(SNOGIJ(LK(

DbGJIGHR([NHGEGUSF(hLHGHR(SHO(JN^OGYGJGLH(SHO(FSHO(ODYDFLU[DHI(LMOGHSHEDJ(LK(05:(

[NHGEGUSFGIGDJ>()OOGIGLHSFFP](ICD(05:(*)/(JCLNFO([STD(MDEL[[DHOSIGLHJ(IL(DSEC(

[NHGEGUSFGIP(LH(CLQ(ICDGM(LMOGHSHEDJ(ESH(^D(JIMDHRICDHDO(LM([LOGKGDO](IL(

SEEL[UFGJC(ICD(MDEL[[DHOSIGLHJ(ELHISGHDO(CDMDGH](KLM(ICD(ELHJDMYSIGLH(LK(05:(

'.**&0.#&"(FSHOJ>!

3LM(DbS[UFD](JIDDU(JFLUD(ELHJDMYSIGLH(MDfNGMD[DHIJ(JCLNFO(HLI(LHFP(GHEFNOD(

UMLYGJGLHJ(KLM(ICLJD(JFLUDJ(LYDM(@`n](^NI(SFJL(KLM(JFLUDJ(QCGEC(SMD(^DIQDDH(V`n(

SHO(@`n>()FJL](JIMDS[JGOD(^NKKDM(MDfNGMD[DHIJ(JCLNFO(^D(ELHJGJIDHI(QGIC(ICD(

Title Source For Additional Information
Pennsylvania Standards for Residential 
Site Development

Penn State University, Pennsylvania 
Housing Research / Resource Center

www.engr.psu.edu/phrc/Land
%20Development%20Standar
ds.htm

Better Development Models for 
Pennsylvania

The Conservation Fund and 
Pennsylvania Department of 
Conservation and Natural Resources

www.pagreenways.org/brc/gr
ants/2005/BetterModels.pdf

Resource Protection Ordinance Resource Protection Ordinance Pocopson Township
PO Box 1
Pocopson, PA 19366

Model Conservation Ordinance Pennsylvania Land Trust Association http://conserveland.org

Model Riparian Forest Buffer 
Protection Ordinance

Pennsylvania Land Trust Association http://conserveland.org

Model Stream Corridor Buffer Easement Pennsylvania Land Trust Association http://conserveland.org

Model Trail Easement Agreement Pennsylvania Land Trust Association http://conserveland.org

Model Fishing Access Agreement Pennsylvania Land Trust Association http://conserveland.org

Water Quality Improvement Easement Pennsylvania Land Trust Association http://conserveland.org

Stream Corridor Protection Ordinance - 
Upper Salford Township

Delaware Valley Regional Planning 
Commission

www.dvrpc.org/planning/com
munity/protectiontools/ordina
nces.htm

Forestry Management Model 
Regulations

Penn State University School of 
Forestry

pus.cas.psu.edu/freepubs/
pdfs/uh171.pdf 
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0DHHJPFYSHGS(-DUSMI[DHI(LK(*HYGMLH[DHISF(0MLIDEIGLHZJ(&0-*/(UMLEDJJ>("CGJ(

UMLEDJJ(MDEL[[DHOJ(ICSI(ICMDD(hLHDJ(^D(ELHJGODMDO<(

o %LHD()<((A(7(@`Z(LK(EDHIDM(

o %LHD(;<((@`Z(7(VAAZ(LK(EDHIDM(

o %LHD(5<((VAAZ(7(V@`Z(LK(EDHIDM(

#I(GJ(MDEL[[DHODO(ICSI(HL(OGJINM^SHED(^D(UDM[GIIDO(GH(%LHD()](OGJINM^SHED(GJ(

FG[GIDO(IL(V`n(GH(%LHD(;](SHO(OGJINM^SHED(GJ(FG[GIDO(IL(XAn(GH(%LHD(5>(5LHJDMYSIGLH(

LK(LICDM(HSINMSF(JPJID[(DFD[DHIJ(JCLNFO(^D(KLFFLQDO(SJ(GHEFNODO(GH(ICD(0LELUJLH(

2MOGHSHED(EGIDO(DSMFGDM(GH(ICGJ(ECSUIDM>(

#I(GJ(MDEL[[DHODO(ICSI(ICDJD(SNOGIJ(^D(OLHD(^SJDO(LH(ICD(JN^QSIDMJCDO(

UMGLMGIP(MSHTGHRJ>("CDMDKLMD](ICLJD([NHGEGUSFGIGDJ(QGICGH(UMGLMGIP(JN^QSIDMJCDO(

HN[^DM(LHD(JCLNFO(^D(SNOGIDO(KGMJI](SHO(JL(LH>(

!IGFGhGHR(ICD(MDEL[[DHOSIGLHJ(UMDJDHIDO(CDMDGH](ICD([NHGEGUSFGIGDJ(QGICGH(

0DIDMJ(5MDDT(:SIDMJCDO(RGYD(ICD[JDFYDJ(ICD(LUULMINHGIP(IL(RNGOD(RMLQIC(SHO(

ODYDFLU[DHI(GH(S(JNJISGHS^FD([SHHDM(SHO(ELHJDMYD(HSINMSF(MDJLNMEDJ](QCGEC(

UMLYGOD(FGKD(JNJISGHGHR(KNHEIGLHJ(SHO(EMDSID(ICD(ECSMSEIDM(LK(UFSED](KLM(ENMMDHI(SHO(

KNINMD(RDHDMSIGLHJ>(

Open!space!Moning!

!IGFGhGHR(LUDH(JUSED(hLHGHR(LM(ELHJDMYSIGLH7^P7ODJGRH(DHS^FDJ([NHGEGUSFGIGDJ(

IL(UMLIDEI(FSMRD(IMSEIJ(LK(FSHO(QCGFD(JIGFF(SFFLQGHR(ODYDFLU[DHI(IL(LEENM>("CGJ(IPUD(LK(

hLHGHR(UMLIDEIJ(KSM[FSHOJ](KLMDJIJ](LM(JEDHGE(YGDQJ(^P(MDRNFSIGHR(JN^OGYGJGLH(

ICMLNRC(MDfNGMGHR(S(FSHOLQHDM(IL(ODOGESID(S(JGRHGKGESHI(ULMIGLH(LK(FSHO(IL(
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UDM[SHDHI(LUDH(JUSED(NJDJ>("CD(LUDH(JUSED(GJ(IPUGESFFP(LQHDO(SHO([SHSRDO(^P(S(

CL[DLQHDMJ(SJJLEGSIGLH](FSHO(IMNJI](LM([NHGEGUSFGIP>(

Overlay!Moning!7istricts!

)H(LYDMFSP(OGJIMGEI(SUUFGDJ(SOOGIGLHSF(UMLIDEIGLH(LM(MDRNFSIGLHJ(IL(SH(

NHODMFPGHR(hLHGHR(OGJIMGEI(LM(OGJIMGEIJ>("CD(SOOGIGLHSF(MDJIMGEIGLHJ(LK(ICD(LYDMFSP(

OGJIMGEI(JNUDMJDOD(SHP(UMLYGJGLHJ(LK(ICD(NHODMFPGHR(OGJIMGEI>(2YDMFSP(OGJIMGEIJ(CSYD(

^DDH(NJDO(IL(UMDJDMYD(KFLLOUFSGHJ](QLLOFSHOJ](JFLUDJ](SHO(LICDM(JDHJGIGYD(HSINMSF(

KDSINMDJ>(:GICGH(0DIDMJ(5MDDT(:SIDMJCDO](0DIDMJ("LQHJCGU(GH(:SJCGHRILH(5LNHIP(

CSJ(S(:LLOFSHO(0MLIDEIGLH(2YDMFSP(-GJIMGEI(QCGEC(GJ(GHIDHODO(IL([GHG[GhD(G[USEIJ(

LH(DHYGMLH[DHISF(MDJLNMEDJ(GHEFNOGHR(JDHJGIGYD(FSHOJ(JNEC(SJ(QDIFSHOJ](JIDDU(

JFLUDJ](SHO(KFLLOUFSGHJ>(#H(SOOGIGLH](ICGJ(OGJIMGEI(FG[GIJ(OGJINM^SHED(LK(HSINMSF(

KDSINMDJ(JNEC(SJ([SINMD(QLLOFSHOJ](CDORDMLQJ](SHO(EMGIGESF(QGFOFGKD(CS^GISIJ>((

)H(LYDMFSP(hLHGHR(OGJIMGEI(SFFLQJ(MDRNFSIGLHJ(IL(^D(ISGFLMDO(IL(S(JUDEGKGE(SMDS(

QGIC(JUDEGKGE(ELHOGIGLHJ>("CD(0)(1NHGEGUSF(0FSHHGHR(5LOD](/DEIGLH(eA`(6@8](

SNICLMGhDJ(ICD(EMDSIGLH(LK(SOOGIGLHSF(hLHGHR(EFSJJGKGESIGLH(ICMLNRC(LYDMFSP(hLHGHR(KLM(

\MDRNFSIGHR](MDJIMGEIGHR](LM(UMLCG^GIGHR(NJDJ(SHO(JIMNEINMDJ(SI](SFLHR](LM(HDSMd(

6GG8(&SINMSF(SHO(SMIGKGEGSF(^LOGDJ(LK(QSIDM(

6GGG8(0FSEDJ(LK(MDFSIGYDFP(JIDDU(JFLUD(LM(RMSOD](LM(SMDSJ(LK(CShSMOLNJ(RDLFLRGESF(

LM(((ILULRMSUCGE(KDSINMDJ(

6GY8(0FSEDJ(CSYGHR(NHGfND(CGJILMGESF](SMECGIDEINMSF](LM(USIMGLIGE(GHIDMDJI(LM(

YSFND(

6Y8(3FLLOUFSGH(SMDSJ](JSHGISMP(FSHOKGFFJ](SHO(LICDM(UFSEDJ(CSYGHR(S(JUDEGSF(

ECSMSEIDM(LM(NJ(SKKDEIGHR(SHO(SKKDEIDO(^P(ICDGM(JNMMLNHOGHRJ_(
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Buffer!Mones(

1NHGEGUSFGIGDJ(ESH(DHSEI(MDRNFSIGLHJ(MDfNGMGHR(^NKKDMJ(LK(S(UMDJEMG^DO(QGOIC(

^DIQDDH(GHEL[USIG^FD(NJDJ](JNEC(SJ(MDJGODHIGSF(SHO(EL[[DMEGSF(SMDSJ(LM(SOaSEDHI(IL(

JDHJGIGYD(MDJLNMEDJ(JNEC(SJ](JIMDS[J(LM(OMGHTGHR(QSIDM(JNUUFGDJ>("CGJ(ILLF(SFFLQJ(ICD(

[NHGEGUSFGIP(IL(FG[GI(LM(UMLCG^GI(ODYDFLU[DHI(QGICGH(ICD(^NKKDM(SMDS>(

"CD(^DHDKGIJ(LK(ICGJ(ILLF(SMD(ICSI(ICDJD(^NKKDMJ(ESH(^D(NJDO(IL(UMLIDEI(FSMRD](

FGHDSM(ELMMGOLMJ(LK(YSFNS^FD(MDJLNMEDJ(FGTD(JIMDS[(SHO(MGYDM(^SHTJ](JG[GFSM(IL(ICLJD(

GHEFNODO(GH(ICD(05:('.**&0.#&">("CDP(SFFLQ([NHGEGUSFGIGDJ(IL(UMLIDEI(SMDSJ(LK(

JDHJGIGYD(FSHO(QGICLNI(CSYGHR(IL(JCLNFODM(ICD(DbUDHJD(LK(SEfNGJGIGLH>(

"CD(MDfNGMD[DHIJ(KLM(^NKKDMJ(SMD(DHSEIDO(SJ(USMI(LK(S(hLHGHR(LMOGHSHED(LM(

JN^OGYGJGLH(SHO(FSHO(ODYDFLU[DHI(LMOGHSHED>(;NKKDM(MDJIMGEIGLHJ(JCLNFO(^D(QGOD(

DHLNRC(IL(UMLIDEI(ICD(MDJLNMED(LM(JCDFIDM(ICD(FDJJ(GHIDHJGYD(NJD>((+LQDYDM](ESMD([NJI(

^D(ISTDH(HLI(IL(EMDSID(^NKKDMJ(ICSI(SMD(JL(QGOD(ICSI(ICDP(QGFF(OGJUMLULMIGLHSIDFP(

MDONED(ICD(YSFND(LK(FSHO(GH(ICD([NHGEGUSFGIP>((

Agricultural!protection!Moning!

"CGJ(IPUD(LK(hLHGHR(ODJGRHSIDJ(SMDSJ(QCDMD(KSM[GHR(GJ(ICD(UMG[SMP(FSHO(NJD(

SHO(OGJELNMSRDJ(LICDM(FSHO(NJDJ(GH(ICLJD(SMDSJ](TDDUGHR(FSMRD(IMSEIJ(LK(FSHO(

MDFSIGYDFP(KMDD(LK(HLH7KSM[(ODYDFLU[DHI>(1SGHISGHGHR(NH^MLTDH([SJJDJ(LK(KSM[FSHO(

DHJNMDJ(ELHIGHNDO(JNUULMI(KLM(FLESF(SRMGENFINMSF(JDMYGED(^NJGHDJJDJ(SHO([SGHISGHJ(

ICD(YSFND(LK(KSM[FSHO(IL(ICD(HSINMSF(GHKMSJIMNEINMD(SHO(JEDHGE(ECSMSEIDM(LK(ICD(

QSIDMJCDO>("CGJ(LUIGLH(GJ(LK(JUDEGSF(G[ULMISHED(GH(ICD(:SJCGHRILH(5LNHIP(JDEIGLH(LK(

05:](QCDMD(JDYDMSF([NHGEGUSFGIGDJ(ICMLNRCLNI(ICD(ELNHIP(ELHISGH(FSMRD(JQSICJ(LK(

SRMGENFINMSF(FSHO>(
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Agricultural!security!areas!

)(FSHOLQHDM(LM(RMLNU(LK(FSHOLQHDMJ](QCLJD(USMEDFJ(ILRDICDM(EL[UMGJD(SI(

FDSJI(@`A(SEMDJ]([SP(SUUFP(IL(ICDGM(FLESF(RLYDMH[DHI(KLM(ODJGRHSIGLH(SJ(SH(

)RMGENFINMSF(/DENMGIP()MDS(6)/)8>()FICLNRC()/)J(OL(HLI(LKKDM(ELHJDMYSIGLH7^SJDO(

UMLIDEIGLH](ICDP(CDFU(DHJNMD(ELHIGHNSIGLH(LK(SRMGENFINMSF(UMSEIGEDJ](QCGEC(SMD(S(FSMRD(

USMI(LK(ICD(fNSFGIP(LK(FGKD(GH(ICD(QSIDMJCDO](DJUDEGSFFP(:SJCGHRILH(5LNHIP>("CGJ(UFSH(

MDEL[[DHOJ(ICSI(ICD(ELNHIGDJ(ELHIGHND(IL(SEEDUI(SUUFGESIGLHJ(KLM(SRMGENFINMSF(

JDENMGIP(SMDSJ](SHO(ELNUFD(ICSI(DKKLMI(QGIC(S(JIMLHR(ELHJDMYSIGLH7^SJDO(DONESIGLH(

UMLRMS[(JCLQGHR(KSM[DMJ(GH()/)J(ICD(^DHDKGIJ(LK(^DJI(SRMGENFINMSF(^DJI([SHSRD[DHI(

UMSEIGEDJ(SHO(HSINMSF(MDJLNMED(ELHJDMYSIGLH>(

2HED(GH(SH()/)](ICD(FSHO(LQHDM(ESH(SUUFP(IL(ICD(ELNHIP(3SM[FSHO(

0MDJDMYSIGLH(;LSMO(IL(JDFF(ICD(ODYDFLU[DHI(MGRCIJ>(5LHISEI()FFDRCDHP(5LNHIP(

5LHJDMYSIGLH(-GJIMGEI(KLM([LMD(GHKL(SI(6gV@8(@gV7ieg`>(

Agricultural!taU!incentives!

"CGJ(UMLRMS[(SFFLQJ(KSM[DMJ(IL(ELHIGHND(LUDMSIGHR(SH(SRMGENFINMSF(LUDMSIGLH(

GH(ICD(KSED(LK(ODYDFLU[DHI](ICNJ(CDFUGHR(DHJNMD(ICD(DELHL[GE(YGS^GFGIP(LK(SRMGENFINMD>(

"CDJD(ISb(FSQJ(SFGRH(SRMGENFINMSF(UMLUDMIP(ISbDJ(QGIC(QCSI(GI(SEINSFFP(ELJIJ(FLESF(

RLYDMH[DHIJ(IL(UMLYGOD(JDMYGEDJ(IL(ICD(FSHO>(

Clean!an7!green!program!

0DHHJPFYSHGS()5"(XVW(6SFJL(THLQH(SJ(5FDSH(SHO('MDDH8(UMLYGODJ(MDSF(DJISID(

ISb(^DHDKGI(IL(LQHDMJ(LK(SRMGENFINMSF(LM(KLMDJI(FSHO(^P(ISbGHR(ICSI(FSHO(LH(ICD(^SJGJ(LK(

GIJ(rNJD(YSFNDr(MSICDM(ICSH(GIJ(IMND([SMTDI(YSFND>(("CGJ(SEI(UMLYGODJ(UMDKDMDHIGSF(
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SJJDJJ[DHI(IL(SHP(GHOGYGONSFJ(QCL(SRMDD(IL([SGHISGH(ICDGM(FSHO(JLFDFP(ODYLIDO(IL(

LHD(LK(ICD(ICMDD(KLFFLQGHR(NJDJ<(

! )RMGENFINMSF(!JD<(($SHO(NJDO(KLM(UMLONEGHR(SH(SRMGENFINMSF(EL[[LOGIP(LM(

ODYLIDO(IL(6SHO(fNSFGKPGHR(KLM8(USP[DHIJ(LM(LICDM(EL[UDHJSIGLH(NHODM(S(

JLGF(ELHJDMYSIGLH(UMLRMS[(NHODM(SH(SRMDD[DHI(QGIC(S(3DODMSF(

RLYDMH[DHI(SRDHEP>(

! )RMGENFINMSF(.DJDMYD<(()(HLH7EL[[DMEGSF(LUDH(JUSED(NJDO(KLM(LNIOLLM(

MDEMDSIGLH(LM(DHaLP[DHI(LK(JEDHGE(LM(HSINMSF(^DSNIP](LKKDMGHR(UN^FGE(NJD(

QGICLNI(KDD(LM(ECSMRD>()RMGENFINMSF(MDJDMYD(FSHO(GJ(ICD(LHFP(NJD(NHODM(ICD(

5FDSH(SHO('MDDH(UMLRMS[(ICSI(MDfNGMDJ(FSHOLQHDMJ(IL(UDM[GI(

HLHOGJEMG[GHSILMP(UN^FGE(SEEDJJ>(("CGJ(NJD(GJ(RDHDMSFFP(MDfNDJIDO(^P(

FSHOLQHDMJ(ICSI(QGJC(IL([SGHISGH(ICDGM(FSHO(GH(S(HSINMSF(JISIDc(KMDD(LK(

KSM[GHR](IG[^DMGHR](LM(SHP(LICDM(SEIGYGIGDJ>(

! 3LMDJI(.DJDMYD<(()(VAs(SEMD(USMEDF(LK(FSHO(JILETDO(^P(KLMDJI(IMDDJ(ICSI(SMD(

ESUS^FD(LK(UMLONEGHR(IG[^DM(LM(LICDM(QLLO(UMLONEIJ>(3LMDJI(MDJDMYD(

FSHOJ(GHEFNOD(SHP(KSM[JIDSO(FSHO(LH(ICD(JS[D(UMLUDMIP(USMEDF(SJ(ICD(

IG[^DM>(

5FDSH(SHO('MDDH(MDONEDJ(UMLUDMIP(ISbDJ(KLM(LQHDMJ(LK(KSM[](IG[^DM](LM(

ELHJDMYSIGLH(FSHO>($SHOLQHDMJ(SUUFPGHR(KLM(ICD(5FDSH(SHO('MDDH(0MLRMS[([NJI(

CSYD(VA(LM([LMD(SEMDJ(LK(SEIGYD(SRMGENFINMSF(LM(KLMDJI(FSHO(NHFDJJ(ICDP(RMLJJ(SI(FDSJI(

o@]AAA(SHHNSF(GHEL[D(KML[(ICD(FSHO>(

!

!
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Growing!greener:!!conservation!by!7esign!

"CGJ(UMLRMS[(GJ(S(ELFFS^LMSIGYD(UMLRMS[(^DIQDDH(ICD(&SINMSF($SHOJ("MNJI](S(

HLH7UMLKGI(ELHJDMYSHEP(FLESIDO(GH(1DOGS](0)c(ICD(-5&.](ICD('LYDMHLMZJ(5DHIDM(KLM(

$LESF('LYDMH[DHI(/DMYGEDJ](-DUSMI[DHI(LK(5L[[NHGIP(SHO(*ELHL[GE(-DYDFLU[DHIc(

SHO(SH(SOYGJLMP(EL[[GIIDD(EL[UMGJDO(LK(LKKGEGSFJ(KML[(JISID](FLESF](SHO(HLH7UMLKGI(

SRDHEGDJ(SHO(ICD(UMGYSID(JDEILM>(((

"CDMD(GJ(SFJL(S(UMLRMS[(KML[(ICD('LYDMHLMZJ(LKKGED(QCGEC(UMLYGODJ(JISID7QGOD(

KNHOGHR(GHGIGSIGYD(ICSI(JCSMDJ(ICD(JS[D(\'MLQGHR('MDDHDM_(HS[D](^NI(ICGJ(GJ(S(

JDUSMSID(UMLRMS[(QCGEC(KNHOJ(HSINMSF(MDJLNMED(UMLIDEIGLH(SHO(FSHO(UMDJDMYSIGLH(

DKKLMIJ(SEMLJJ(ICD(5L[[LHQDSFIC>(

#H(LMODM(IL(G[UFD[DHI(ELHJDMYSIGLH(JN^OGYGJGLH(ODJGRH([NHGEGUSF(hLHGHR(SHO(

JN^OGYGJGLH(LMOGHSHEDJ(SMD(MDYGJDO(IL(KLENJ(HLI(LHFP(LH(ICD(ODYDFLU[DHI(MDFSIDO(

GJJNDJ(6JNEC(SJ(JILM[QSIDM([SHSRD[DHI8(^NI(SFJL(IL(UFSED(DfNSF(D[UCSJGJ(LH(

ELHJDMYGHR(S(YSMGDIP(LK(DHYGMLH[DHISF](ENFINMSF](CGJILMGE](SHO(JEDHGE(KDSINMDJ>(("CDJD(

JEDHGE(KDSINMDJ(SMD(QCSI(IPUGESFFP(RGYD(S(EL[[NHGIP(GIJ(JEDHGE(ECSMSEIDM(SHO(LKIDH(

IG[DJ(SMD(ODJIMLPDO(^P(ODYDFLU[DHI>(

:CDH(FLESF(FSHO(NJD(MDRNFSIGLHJ(MDfNGMD(ODYDFLUDMJ(IL(ODJGRH(SMLNHO(JUDEGSF(

HSINMSF(SHO(ENFINMSF(KDSINMDJ](ODYDFLUDMJ(ESH(^DEL[D(ICD([NHGEGUSFGIPZJ(RMDSIDJI(

ELHJDMYSIGLHGJIJ](SI(HL(ELJI(IL(ICD(EL[[NHGIP>(("L(SECGDYD(ICGJ](JDYDMSF(MDYGJGLHJ(

[NJI(NJNSFFP(^D([SOD(IL(ICD(JN^OGYGJGLH(SHO(hLHGHR(LMOGHSHEDJ>(

/N^OGYGJGLH(LMOGHSHEDJ([NJI(ELHISGH](SI(S([GHG[N[<(

! 0MLEDONMDJ(ICSI(JIMLHRFP(DHELNMSRD(OGSFLRND(^DIQDDH(ICD(SUUFGESHI(SHO(

ICD([NHGEGUSFGIP(^DKLMD(ODISGFDO(UFSHJ(SMD(DHRGHDDMDO>(
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! /ISHOSMOJ(KLM(ELHKGRNMSIGLH(SHO(FLESIGLH(LK(ELHJDMYSIGLH(FSHOJ>(

! )(MDfNGMD[DHI(KLM(S(ELHIDbI(JDHJGIGYD([SU](JCLQGHR(SFF(HSINMSF(SHO([SH7

[SOD(KDSINMDJ(JNMMLNHOGHR(ICD(JGID>(

! )(MDfNGMD[DHI(ICSI(S(ODISGFDO(JGID(GHYDHILMP(KLM(DbGJIGHR(KDSINMDJ(NULH(

QCGEC(IL(^SJD(ODEGJGLHJ(MDRSMOGHR(QCDICDM(ICDP(SMD(IL(^D(UMLIDEIDO>(

! .DfNGMDO(JGID(YGJGI(^P(UFSHHGHR(EL[[GJJGLH(LM(*)5([D[^DMJ(

SEEL[USHGDO(^P(ICD(ODYDFLUDM](QGIC(ICD(JGID(GHYDHILMP(GH(CSHO>(

! )(KLNM(JIDU(ODJGRH(UMLEDJJ(GH(QCGEC(ELHJDMYSIGLH(SMDSJ(SMD(ODIDM[GHDO(

KGMJI](^DKLMD(CLNJDJ](JIMDDIJ](SHO(FLI(FGHDJ(SMD(DJIS^FGJCDO>(

.DYGJGLHJ(IL(ICD(hLHGHR(LMOGHSHED(IL(EMDSID(LUIGLHJ(KLM(ODYDFLUDMJ(IL(ECLJD(

KML[](MDFSIGHR(IL(ODHJGIP(IL(ICD(UMLYGJGLH(LK(LUDH(JUSED>(("CDJD(LUIGLHJ(LKKDM(ODHJGIP(

GHEMDSJDJ(QCDH(RMDSIDM(LUDH(JUSED(GJ(UMLULJDO(SHO(MDONEDO(ODHJGIP(QCDH(FDJJ(LUDH(

JUSED(GJ(UMLULJDO>((#H(SOOGIGLH](ICD(hLHGHR(LMOGHSHED(HDDOJ(IL(^D([SOD(KFDbG^FD(IL(

SEEL[[LOSID(ODYDFLU[DHI(GH(USIIDMHJ(ICSI(UMDJDMYD(HSINMSF(MDJLNMEDJ>(

%LHGHR(LMOGHSHEDJ([NJI(ELHISGH](SI(S([GHG[N[<(

! "CD(S^GFGIP(KLM(ICD(SUUFGESHI(IL(L^ISGH(KNFF(ODHJGIP](ICMLNRC(S(\^P7MGRCI_(

6YDMJNJ(ELHOGIGLHSF(NJD8(SUUMLYSF(UMLEDJJ](^NI(LHFP(QCDH(ICD(

ELHJDMYSIGLH(LUIGLH(GJ(JDFDEIDO>(

! )(MDfNGMD[DHI(ICSI(UMLIDEIDO(FSHOJ(GH(ELHJDMYSIGLH(JN^OGYGJGLHJ(SMD(

EL[UMGJDO(LK(SI(FDSJI(`An(LK(ICD(^NGFOS^FD(RMLNHO](QCDHDYDM(ICD(

NHODMFPGHR(ODHJGIP(GJ(LHD(NHGI(UDM(SEMD(LM(FLQDM>(

! /IMLHR(OGJGHEDHIGYDJ(IL(OGJELNMSRD(\ELHYDHIGLHSF_(ODYDFLU[DHI](NJNSFFP(

MDONEGHR(ICD(ODHJGIP(^P(CSFK>(
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! .DJIMGEIGYD(ELYDHSHIJ(ICSI(DHJNMD(ICD(ELHJDMYSIGLH(FSHOJ(SMD(UDMUDINSFFP(

MDJIMGEIDO(KML[(KNMICDM(ODYDFLU[DHI>(

! 2UDH(JUSED(FLESIGLH](ODJGRH](SHO(UDMKLM[SHED(JISHOSMOJ>(

)OOGIGLHSF(GHKLM[SIGLHSF([SIDMGSF(ODJEMG^GHR(Growing!Greener:!!Conservation!

by!Design(ELHEDUIJ(GJ(SYSGFS^FD(KML[(ICD(&SINMSF($SHOJ("NMJI](+GFOSEP(3SM[](VAXV(

0SF[DMJ(1GFF(.LSO](1DOGS](0)((VWAeX](eVA7X`X7``Bi](QQQ>HSIFSHOJ>LMR>(

!

How!to!Protect!the!Lan7s!within!the!PCW!GREENPRINT!

! "CGJ(JDEIGLH(ODJEMG^DJ($SHO()EfNGJGIGLH("LLFJ(QCGEC(ESH(UMLYGOD(

UDM[SHDHI(UMLIDEIGLH(LK(FSHOJ(QGICGH(ICD(05:('.**&0.#&">(

Fee!simple!purchase!

"CGJ([DECSHGJ[(DHISGFJ(S(OGMDEI(UNMECSJD(LK(FSHO(SI(S(UMGED(SRMDDS^FD(IL(ICD(

FSHO(LQHDM](IPUGESFFP(^P(S(RLYDMH[DHISF(LMRSHGhSIGLH](UN^FGE(SRDHEP](LM(HLH7UMLKGI(

FSHO(IMNJI(LMRSHGhSIGLH>($SHO(SEfNGJGIGLHJ(ESH(^D([SOD(^P(SHP(FDYDF(LK(RLYDMH[DHI>((

"CD(^DHDKGI(LK(S(3DD(/G[UFD(0NMECSJD(GJ(ICSI(GI(UMLYGODJ(S([LMD(UDM[SHDHI(

FDYDF(LK(UMLIDEIGLH(ICSH(LICDM([DICLOJ(JNEC(SJ(hLHGHR(LM(JN^OGYGJGLH(MDfNGMD[DHIJ>(

)OOGIGLHSFFP](SEfNGJGIGLH(LK(S(USMEDF(^P(S(HLH7UMLKGI(RMLNU(GH(USMIHDMJCGU(QGIC(S(

EL[[NHGIP(UFSEDJ(HL(KGHSHEGSF(LM(SO[GHGJIMSIGYD(^NMODH(LH(FLESF(RLYDMH[DHI>(

"CD('MLQGHR('MDDHDM(0MLRMS[(DJIS^FGJCDO(^P(ICD(-*0(SHO(-5&.(CSJ(JLNMEDJ(

LK(KNHOGHR(IL(CDFU(EL[[NHGIGDJ(SHO(HLH7UMLKGIJ(QGIC(SEfNGJGIGLH(LK(FSHOJ(KLM(

UMLIDEIGLH>(

!

!
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Option!or!first!right!of!refusal!

"CGJ(ILLF(SFFLQJ(S([NHGEGUSFGIP(IL(DHIDM(GHIL(SH(SRMDD[DHI(QGIC(S(FSHOLQHDM(

ICSI(RGYDJ(ICD([NHGEGUSFGIP(ICD(MGRCI(IL(^GO(LH(ICD(FSHO(^DKLMD(SHPLHD(DFJD](GK(ICD(

LQHDM(ODEGODJ(IL(JDFF>!

2HD(LK(ICD(^DHDKGIJ(LK(ICGJ(IPUD(LK([DECSHGJ[(GJ(ICSI(GI(RGYDJ(ICD([NHGEGUSFGIP(

IG[D(IL(FGHD(NU(KNHOGHR(HDDODO(IL(UNMECSJD(S(UMLUDMIP(LM(IL(MDSEC(SH(SRMDD[DHI(

QGIC(ICD(FSHOLQHDM(ICMLNRC(LICDM([DSHJ>(

Conservation!easement!

:GIC(S(ELHJDMYSIGLH(DSJD[DHI](ICD(FSHOLQHDM(YLFNHISMGFP(SRMDDJ(IL(JDFF(ICD(

MGRCI(IL(ODYDFLU(CGJ(LM(CDM(FSHO(GH(EDMISGH(QSPJ(^P(RMSHIGHR(SH(DSJD[DHI(IL(SHLICDM(

DHIGIP(JNEC(SJ(S(FSHO(IMNJI>("CD(FSHOLQHDM(JIGFF(MDISGHJ(ICD(IGIFD(IL(ICD(FSHO(SHO([NJI(

ELHIGHND(IL(USP(ISbDJ(LH(GI](CLQDYDM(SI(UDMCSUJ(S(FLQDM(MSID>("CD(DSJD[DHI([SP(LM(

[SP(HLI(SFFLQ(ICD(RMSHIDD(SEEDJJ(IL(ICD(FSHO(KLM(EDMISGH(UNMULJDJ>("PUGESFFP(ICD(

DSJD[DHI(^NPDM(USPJ(ICD(FSHO(LQHDM(ICD(OGKKDMDHED(^DIQDDH(ICD(YSFND(LK(ICD(

UMLUDMIP(GK(GI(QDMD(IL(^D(ODYDFLUDO(SHO(ICD(YSFND(LK(ICD(FSHO(QGICLNI(ICD(S^GFGIP(IL(^D(

ODYDFLUDO>("CD(DSJD[DHI(GJ(ICDH(MDELMODO(LH(ICD(ODDO(SHO(MD[SGHJ(DYDH(GK(ICD(FSHO(

GJ(JLFO>(

"CD(DJIS^FGJC[DHI(LK(S(ELHJDMYSIGLH(DSJD[DHI(UMLYGODJ(FLHR7IDM[(

UMLIDEIGLH](^NI(GJ(FDJJ(ELJIFP(ICSH(KDD(JG[UFD(SEfNGJGIGLH(^DESNJD(ICD(^NPDM(MDEDGYDJ(

FDJJ(ICSH(KNFF(IGIFD(IL(ICD(FSHO>(#K(ICD(DSJD[DHI(GJ(CDFO(^P(S(HLH7UMLKGI(RMLNU(JNEC(SJ(S(

FSHO(IMNJI](ICD(ELJI(SHO(^NMODH(LH(FLESF(RLYDMH[DHI(SMD([GHG[SF>()OOGIGLHSFFP](ICD(

FSHO(LQHDM(ESH(^DHDKGI(^P(USPGHR(MDONEDO(MDSF(DJISID(ISbDJ](JN^aDEI(IL(IDM[J(LK(ICD(

ELHJDMYSIGLH(DSJD[DHI(SHO(ODEGJGLH(LK(ICD(ISbGHR(^LOGDJ>((
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Agricultural!conservation!easement!

"CGJ(ILLF(GJ(S(JN^JDI(LK(ICD(ELHJDMYSIGLH(DSJD[DHI(ODJEMG^DO(S^LYD](^NI(ICDJD(

DSJD[DHIJ(UMLIDEI(KSM[J(KML[(^DGHR(ODYDFLUDO>()(KSM[(LQHDM(YLFNHISMGFP(JDFFJ(SHP(

MGRCIJ(IL(ODYDFLU(CGJ(LM(CDM(KSM[(IL(S(RLYDMH[DHI(DHIGIP(LM(FSHO(IMNJI>("CD(SRDHEP(LM(

LMRSHGhSIGLH(QCGEC(UNMECSJDJ(ICD(SRMDD[DHI(USPJ(ICD(OGKKDMDHED(^DIQDDH(ICD(YSFND(

LK(ICD(FSHO(KLM(SRMGENFINMD(SHO(ICD(YSFND(LK(ICD(FSHO(KLM(GIJ(\CGRCDJI(SHO(^DJI_(NJD](

QCGEC(GJ(IPUGESFFP(MDJGODHIGSF(LM(EL[[DMEGSF(ODYDFLU[DHI>("CD(^DHDKGI(LK(SH(

SRMGENFINMSF(ELHJDMYSIGLH(DSJD[DHI(GJ(ICDP(UMLYGOD(KGHSHEGSF(^DHDKGIJ(IL(KSM[(LQHDMJ(

QCGFD(ELHJDMYGHR(KSM[FSHO(ICSI(SFJL(UMLYGODJ(QGFOFGKD(CS^GISI>("CD(LQHDMJ(LK(FSHO(

QGIC(SH(SRMGENFINMSF(ELHJDMYSIGLH(DSJD[DHI([SP(SFJL(USP(MDONEDO(ISbDJ>(

1NEC(LK(ICD(FSHO(GH(0DIDMJ(5MDDT(QSIDMJCDO(GJ(ENMMDHIFP(NJDO(KLM(KSM[GHR](

DJUDEGSFFP(QGICGH(:SJCGHRILH(5LNHIP>()RMGENFINMD(GJ(S(FSMRD(USMI(LK(ICD(ECSMSEIDM(SHO(

DELHL[P(LK(ICD(QSIDMJCDO(SHO(GIJ(UMLIDEIGLH([SP(CDFU(UMDYDHI(RMLQIC(GH(SMDSJ(

QCDMD(GI(GJ(HLI(QSHIDO>(

"CD(ELNHIP()RMGENFINMSF($SHO(0MDJDMYSIGLH(^LSMOJ(CSYD(ICD(UMG[SMP(

MDJULHJG^GFGIP(KLM(ODYDFLUGHR(SUUFGESIGLH(UMLEDONMDJ>("CDP(SFJL(DJIS^FGJC(ICD(

UMGLMGIP(KLM(DSJD[DHI(UNMECSJDJ(^SJDO(LH(S(HN[DMGESF(MSHTGHR(JPJID[>("CD(MSHTGHR(

JPJID[(GJ([LODFDO(SKIDM(ICD(0DHHJPFYSHGS(-DUSMI[DHI(LK()RMGENFINMD(MDRNFSIGLHJ(

SHO(MDfNGMDJ(ELHJGODMSIGLH(LK(JLGF(fNSFGIP](ELHJDMYSIGLH(UMSEIGEDJ](ODYDFLU[DHI(

UMDJJNMDJ(SHO(UMLbG[GIP(IL(LICDM(UMDJDMYDO(KSM[FSHO(SHO(LUDH(JUSED>(

)FFDRCDHP(SHO(:SJCGHRILH(5LNHIGDJ(JCLNFO(^D(ELHISEIDO(IL(NMRD(ICD[(IL(

JIMGYD(IL(ELHJDMYD(LUDH(JUSED(^P(DHCSHEGHR(ICDGM(SRMGENFINMSF(UMDJDMYSIGLH(UMLRMS[>(
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)I(ICD(IG[D(LK(ICGJ(JINOP(GI(SUUDSMDO(ICSI(HL(KSM[J(QGICGH(ICD(0DIDMJ(5MDDT(

:SIDMJCDO(CSYD(^DDH(UFSEDO(NHODM(SH()RMGENFINMSF(5LHJDMYSIGLH(*SJD[DHI>(

Forest!lan7!conservation!easement!

"CGJ(IPUD(LK(DSJD[DHI(UMDJDMYDJ(QLMTGHR(KLMDJIJ(GH(ICD(JS[D(QSP(SH(

SRMGENFINMSF(ELHJDMYSIGLH(DSJD[DHI(UMLIDEIJ(QLMTGHR(KSM[FSHO>()(KLMDJI(FSHO(

ELHJDMYSIGLH(DSJD[DHI(ESH(^D(NJDO(IL(UMLIDEI(KLMDJIJ(KLM(UMDJDHI(SHO(KNINMD(

DELHL[GE(^DHDKGI](QCGFD(JG[NFISHDLNJFP(UMDJDMYGHR(QGFOFGKD(CS^GISI(SHO(UMLIDEIGHR(

QSIDM(fNSFGIP(GH(QSIDMJCDOJ>()OOGIGLHSFFP](FSHO(LQHDMJ(ESH(^DHDKGI(KML[(MDONEDO(

UMLUDMIP(ISbDJ>("CDJD(DSJD[DHIJ(SMD(LK(RMDSI(G[ULMISHED(DJUDEGSFFP(GH(0DHHJPFYSHGS(

QCDMD(IG[^DM(GJ(LHD(LK(ICD(ILU(JDEILMJ(GH(ICD(JISIDJ(DELHL[P>(

"CD(!HGIDO(/ISIDJ(3LMDJI(/DMYGED($DRSEP(0FSH(63$08(SJJGJIJ(GH(GODHIGKPGHR(SHO(

UMLIDEIGHR(DHYGMLH[DHISFFP(G[ULMISHI(KLMDJI(FSHOJ(NHODM(ICMDSI(LK(ELHYDMJGLH(IL(

HLH7KLMDJI(NJD>("CD(3$0(UMLYGODJ(KNHOGHR(IL(JISIDJ(IL(CDFU(UNMECSJD(DSJD[DHIJ(LH(

UMGYSID(KLMDJIFSHO>(*FGRG^FD(KLMDJIFSHO([NJI(^D(GH(S(3LMDJI($DRSEP()MDS(SHO([DDI(

JUDEGKGE(DFGRG^GFGIP(MDfNGMD[DHIJ>(:CGFD(0DIDMJ(5MDDT(:SIDMJCDO(GJ(HLI(ENMMDHIFP(GH(S(

3LMDJI($DRSEP()MDS](aNJI(SEMLJJ(ICD(1LHLHRSCDFS(.GYDM(SFF(LK(:DJI[LMDFSHO(5LNHIP(

GJ>("CD(-5&.(;NMDSN(LK(3LMDJIMP](GH(ELLUDMSIGLH(QGIC(ICD(/ISID(3LMDJI(/IDQSMOJCGU(

5L[[GIIDD(GJ(MDJULHJG^FD(KLM(G[UFD[DHISIGLH(LK(ICGJ(UMLRMS[(ICMLNRCLNI(ICD(

5L[[LHQDSFIC(LK(0DHHJPFYSHGS>(3LM([LMD(GHKLM[SIGLH(S^LNI(ICGJ(UMLRMS[(YGJGI(ICD(

QD^JGID(SI<(QQQ>OEHM>JISID>US>NJlKLMDJIMP>(

Transfer!or!purchase!of!7evelopment!rights!

)("MSHJKDM(LK(-DYDFLU[DHI(.GRCIJ(6"-.8(UMLRMS[(QLNFO(UDM[GI(FSHOLQHDMJ(

GH(SMDSJ(ODJGRHSIDO(SJ(CSYGHR(+GRC(4NSFGIP(!HGfND(&SINMSF(#HKMSJIMNEINMD(IL(IMSHJKDM(
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SFF(LM(JL[D(LK(ICD(ODYDFLU[DHI(MGRCIJ(IL(ICDGM(FSHO(6SMDSJ(IDM[DO(JDHOGHR(SMDSJ8(IL(

SMDSJ(QCDMD(RMLQIC(GJ(ODJGMDO(SI(CGRCDM(ODHJGIGDJ(ICSH(DbGJIGHR(hLHGHR(MDfNGMD[DHIJ(

SFFLQ(6ICD(MDEDGYGHR(SMDSJ8>("CD(FSHOLQHDM(QLNFO(JIGFF(TDDU(ICD(IGIFD(IL(ICD(FSHO](^NI(

RGYDJ(NU(ICD(MGRCI(IL(ODYDFLU(GI(KLM(SHP(LICDM(UNMULJDJ>("CD(UDMJLH(QCL(UNMECSJDJ(

ICD(ODYDFLU[DHI(MGRCIJ(KML[(S(JDHOGHR(SMDS(ESH(NJD(ICLJD(MGRCIJ(IL(ODYDFLU(SHLICDM(

USMEDF(QGIC(S(RMDSIDM(ODHJGIP(ICSH(QLNFO(LICDMQGJD(^D(UDM[GIIDO>(:GIC(S("-.](ICD(

IMSHJKDM(LK(MGRCIJ(QLNFO(LEENM(SI(ICD(IG[D(LK(ODYDFLU[DHI>(

)(0NMECSJD(LK(-DYDFLU[DHI(.GRCIJ(60-.8(QLMTJ(GH(S(JG[GFSM([SHHDM(IL(S(

"-.>(:GIC(S(0-.](SH(DHIGIP(JNEC(SJ(S([NHGEGUSFGIP(LM(FSHO(IMNJI(^NPJ(ICD(MGRCIJ(IL(

ODYDFLU(FSHO(KML[(S(FSHOLQHDM>("CD(FSHOLQHDM(JIGFF(MDISGHJ(ICD(IGIFD(SHO(NJD(LK(ICD(

FSHO](SHO(SFJL(MDEDGYDJ(ISb(^DHDKGIJ>("CD([NHGEGUSFGIP(LM(FSHO(IMNJI(QLNFO(ICDH(CLFO(

ICLJD(MGRCIJ(6LM(\^SHT_(ICD[8(NHIGF(ICD(IG[D(ICSI(S(ODYDFLUDM(UNMECSJDJ(ICD[>((

#H(ICD(/ISID(LK(0DHHJPFYSHGS]("-.(ESH(LHFP(^D(NJDO(IL(IMSHJKDM(ODYDFLU[DHI(

MGRCIJ(QGICGH(ICD(JS[D([NHGEGUSFGIP(LM(QGIC(IQL([NHGEGUSFGIGDJ(QGIC(JCSMDO(hLHGHR(

LMOGHSHEDJ>(

Partnership!with!a!lan7!trust!organiMation!

"CD(MDRNFSM(SEfNGJGIGLH(LK(UMLUDMIP(MGRCIJ(6NJGHR(JDYDMSF(LK(ICD(ELHJDMYSIGLH(

ILLFJ([DHIGLHDO(UMDYGLNJFP(GH(ICGJ(JDEIGLH8(KLM(ELHJDMYSIGLH(ODKGHDJ(SH(LMRSHGhSIGLH(

SJ(S(FSHO(IMNJI>(($SHO(IMNJIJ(SMD(HLH7UMLKGI(LMRSHGhSIGLHJ(KLENJDO(LH(QLMTGHR(

ELLUDMSIGYDFP(QGIC(FSHOLQHDMJ(SHO(LMRSHGhGHR(FSHO(SEfNGJGIGLH(UMLaDEIJ(ICSI(^DHDKGI(

^LIC(FSHOLQHDM(SHO(EL[[NHGIP>(&DSMFP(VAA(FSHO(IMNJIJ(LUDMSID(GH(0DHHJPFYSHGS>(((

$SHO(IMNJIJ(ESH(^D(UMGYSID(ECSMGIS^FD(LMRSHGhSIGLHJ](LM(GH(JL[D(ESJDJ(

RLYDMH[DHISF(SRDHEGDJ](ICSI(YSMP(RMDSIFP(GH(JGhD(SHO(ELHJDMYSIGLH(UMGLMGIGDJ>("CDP(
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[SP(^D(JISKKDO(DHIGMDFP(^P(YLFNHIDDMJ(ELHEDHIMSIGHR(DKKLMIJ(GH(S(J[SFF(SMDS(LM(

[NHGEGUSFGIP](LM([SP(^D(FSMRD(MDRGLHSF(DHIGIGDJ(JISKKDO(^P([SHP(UMLKDJJGLHSFJ(6G>D>(ICD(

:DJIDMH(0DHHJPFYSHGS(5LHJDMYSHEP8>(((

)[LHR(ICD(YSMGLNJ(ULJJG^FD(KLENJDJ(LK(FSHO(IMNJIJ(SMD<(

! 2UDMSIGHR(UN^FGE(MDEMDSIGLH(SMDSJ(LM(HSINMD(UMDJDMYDJc(

! 2QHGHR(HL(UMLUDMIP(]^NI(CLFOGHR(ELHJDMYSIGLH(DSJD[DHIJ(KLM(ICD(

UMLIDEIGLH(LK(HSINMSF(MDJLNMEDJc(

! )EfNGMGHR(FSHO(ICSI(GJ(IL(^D(INMHDO(LYDM(IL(RLYDMH[DHIJ(KLM(UN^FGE(USMTJ(

LM(LICDM(MDEMDSIGLH](JNEC(SJ(/ISID('S[D($SHOJc(

! 3LENJGHR(LH(UMLIDEIGLH(LK(QSIDM(MDJLNMEDJ(JNEC(SJ(FSTDJ](MGYDMJ](SHO(

JIMDS[Jc(

! 0MDJDMYGHR(JEDHGE(YGDQJ](QGFOFGKD(CS^GISI](LM(LUDH(JUSED(KLM(UN^FGE(

MDEMDSIGLHc(

! 0ML[LIGHR(ICD(UMDJDMYSIGLH(LK(UMLONEIGYD(KSM[FSHO](KLMDJIDO(SMDSJ](LM(

CNHIGHR(RMLNHOJc(LM(

! 0ML[LIGHR(J[SMI(FSHO7NJD(UFSHHGHR](DHYGMLH[DHISF(DONESIGLH](LM(IMSGF(

ODYDFLU[DHI(KLM(IMSHJULMISIGLH>(

"CD(ELHJDMYSIGLH(LK(LUDH(JUSED(GH(0DHHJPFYSHGS(GJ(DJJDHIGSF(HLI(LHFP(IL(ICD(

DHYGMLH[DHI](^NI(IL(ICD(/ISIDZJ(DELHL[P>()RMGENFINMD](IG[^DM(UMLONEIGLH](DEL7

ILNMGJ[](CNHIGHR](KGJCGHR](QGFOFGKD(L^JDMYSIGLH](SHO(LICDM(LNIOLLM(MDEMDSIGLH(SMD(SFF(

ODUDHODHI(LH(UMDJDMYSIGLH(SHO([SHSRD[DHI(LK(0DHHJPFYSHGSZJ(HSINMSF(MDJLNMEDJ](

NULH(QCGEC(ICD(/ISIDZJ(DELHL[GE(JNEEDJJ(ODUDHOJ>(
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/GHED(ICDP(SMD(ODYLIDO(IL(QLMTGHR(OGMDEIFP(QGIC(FSHOLQHDMJ](FSHO(IMNJIJ(ESH(

OGJUDF(SHP(KDSMJ(S^LNI(RLYDMH[DHI(\ISTGHR_(LK(FSHO>(("CDGM(DKKLMIJ(ESH(EL[UFP(QGIC(

EL[[NHGIP(ELHJDMYSIGLH(GHIDMDJIJ(QCGFD(JUDFFGHR(LNI(^DHDKGIJ(IL(ICD(FSHOLQHDM](ICNJ(

EMDSIGHR(S(\QGH7QGH_(JGINSIGLH>(

#H(SOOGIGLH](FSHO(IMNJIJ([SP(CSYD(ELHJGODMS^FP([LMD(JNEEDJJ(ICSH(

[NHGEGUSFGIGDJ(GH(SIIMSEIGHR(KNHOGHR(KLM(SEfNGJGIGLH(UMLaDEIJ>("CDP(JL[DIG[DJ(fNSFGKP(

KLM(3DODMSF](/ISID](SHO(FLESF(RLYDMH[DHI(KNHOJ(SYSGFS^FD(KLM(ELHJDMYSIGLH(UMLaDEIJ>(

0DHHJPFYSHGS(-5&.(JNUULMIJ(FSHO(IMNJI(SEfNGJGIGLHJ(QGIC(9DPJILHD(3NHO(SHO(

*HYGMLH[DHISF(/IDQSMOJCGU(3NHO(6'MLQGHR('MDDHDM8(RMSHIJ](QCGEC(JNUULMI(`An(LK(

ICD(ELJIJ(LK(UMGLMGIP(SEfNGJGIGLHJ>($SHO(SEfNGJGIGLH(UMLaDEIJ(QDMD(S([SGH(KLENJ(LK(ICD(

'MLQGHR('MDDHDM(RMSHI(KNHOGHR(GH(@AAe>(2K(KNMICDM(GHIDMDJI](ICD(0DHHJPFYSHGS($SHO(

"MNJI()JJLEGSIGLH(60)$")8(SFJL(LKKDMJ(S(JG[GFSM(UMLRMS[(QGIC(S(HDQFP7GHEMDSJDO(

[SbG[N[(oe]AAA(MDG[^NMJD[DHI(RMSHI(KLM(ELHJDMYSIGLH(DSJD[DHIJ(LH(HSINMSF(

SMDSJ(SHO(SFJL(KLM(IMSGF(DSJD[DHIJ>(6QQQ>ELHJDMYDFSHO>LMRlEDSU8>(

"L([DDI(05:ZJ(ELHJDMYSIGLH(HDDOJ]([NHGEGUSF(LKKGEGSFJ(JCLNFO(ELHJGODM(

DbUSHOGHR(ICD([GJJGLH(LM(GHIDMDJIJ(LK(SH(DbGJIGHR(FSHO(IMNJI](JNEC(SJ(ICD()FFDRCDHP(

$SHO("MNJI>(
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)00*&-#j()(
(

?*.#3,#&'()55!.)5,(23("+*(05:('.**&0.#&"(
(

2HED(ICD(05:('.**&0.#&"(ESFENFSIGLH(QSJ(EL[UFDID](GI(QSJ(HDEDJJSMP(IL(

ECDET(ICD(LNIEL[D(LK(ICD(UMLEDJJ>("CGJ(QSJ(OLHD(ICMLNRC(IQL(JIDUJ>(3GMJI](ICD(

XAX6O8()IISGHGHR(SHO(&LH7)IISGHGHR(JIMDS[J(OSIS(QSJ(LYDMFSGO(LH(ILU(LK(ICD(05:(

'.**&0.#&"(6/DD(3GRNMD()7V8>(

(
!!!!!Figure!A"&!PCW!GREENPRINT!with!GYG(7)!Streams!
(
( #H(FLLTGHR(SI(3GRNMD()7V](GI(GJ(DSJP(IL(JDD(ICSI(ICD([SaLMGIP(LK(ICD(ODHJD(SHO(

OSMT(RMDDH(SMDSJ(LK(ICD(05:('.**&0.#&"(SMD(KLNHO(QGICGH(SMDSJ(ICSI(CSYD(SIISGHGHR(

JIMDS[J(6JCLQH(GH(^FND8>(2HD(SMDS(GH(fNDJIGLH(GJ(ICD(RMDDH(SMDS(SFLHR($DQGJ(.NH(GH(

ICD(DSJIDMH(JDEIGLH(LK(ICD(QSIDMJCDO(CGRCFGRCI(GH(3GRNMD()7@(^DFLQ>(
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(((((Figure!A"C!PCW!GREENPRINT!with!GYG(7)!Streams!LicE!Run!Highlight!
(

"L(RDI(S(^DIIDM(NHODMJISHOGHR(LK(ICGJ(SMDS(ICD(DbGJIGHR(FSHO(NJD(OSIS(QSJ(

^MLNRCI(^SET(GHIL(ICD(05:('.**&0.#&"([SU](3GRNMD()7X>(#H(SHSFPhGHR(ICD(DbGJIGHR(

FSHO(NJD(OSIS(GI(ESH(^D(JDDH(ICSI(ICD(CDSOQSIDMJ(LK($GET(.NH(SMD(JNMMLNHODO(^P(ICD(

ODHJDJI(EL[[DMEGSF(ODYDFLU[DHI(QGICGH(ICD(QSIDMJCDO](QCGEC(GJ(KLNHO(LH(.LNID(`V(

SMLNHO(ICD(SMDS(LK(5DHINMP(###([SFF>(#H(FLLTGHR(SI(ICD(LICDM(HLH7SIISGHGHR(JIMDS[J(GH(

ICD(EDHIMSF(ULMIGLH(LK(ICD(QSIDMJCDO](GI(ESH(^D(JDDH(ICSI(DYDH(ICLNRC(/LNIC(0SMT](

ELNHIP(USMT(GJ(JGINSIDO(GH(ICGJ(SMDS](ICD(ODHJD(MDJGODHIGSF(ODYDFLU[DHI(SJ(QDFF(SJ(

SOOGIGLHSF(EL[[DMEGSF(ODYDFLU[DHI(SFLHR(.LNID(BB(CSYD(RMDSIFP(G[USEIDO(ICD(

JIMDS[J>(#IZJ(SFJL(DYGODHI(ICSI(ICDJD(SMDSJ(CSYD(FDJJ(LK(ICD(05:('.**&0.#&"(QGICGH(
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ICD[>("CGJ(SHSFPJGJ(DHS^FDO(YDMGKGESIGLH(ICSI(ICD(05:('.**&0.#&"(UMLEDJJ(GH(KSEI(

QSJ(SEENMSID(IL(ICD(JESFD(LK(ICD(OSIS(NIGFGhDO(KLM(ICGJ(JINOP>((

     Figure!A"G!PCW!GREENPRINT!with!GYG(7)!Streams!&!EUisting!Lan7!Use 

 #H(ICD(KGHSF(JIDU(LK(UMGLMGIGhGHR(JN^QSIDMJCDOJ](ICD(-*0(XAX6O8(OSIS(QSJ(LHED(

SRSGH(DbS[GHDO(IL(YDMGKP(SEENMSEP(SHO(fNSFGIP(LK(ICD(LNIEL[D(LK(ICD(SHSFPJGJ>(#H(

FLLTGHR(SI(3GRNMD()7g](GI(ESH(^D(JDDH(ICSI(ICD(IQL(CGRCDJI(UMGLMGIP(JN^QSIDMJCDOJ(SMD(

GH(KSEI(ICD(IQL(SMDSJ(QGIC(-*0(ODJGRHSIDO(SIISGHGHR(JIMDS[J](;DS[(.NH(SHO(!UUDM(

0DIDMJ(5MDDT>(#I(JCLNFO(^D(HLIDO(CDMD(ICSI(ICD(ESJD(QSJ([SOD(UMDYGLNJFP(ICSI(;DS[(

.NH(JCLNFO(HLI(^D(ODJGRHSIDO(SJ()IISGHGHRc(DJUDEGSFFP(ICD(CDSOQSIDMJ(JDEIGLH(LK(

JIMDS[(QCGEC(QSJ(MSIDO(SJ(0LLM(^P(S(@AAB(YGJNSF(SJJDJJ[DHI(^P(SH(DHYGMLH[DHISF(

ELHJNFISHI>(#I(JCLNFO(SFJL(^D(HLIDO](CLQDYDM](ICSI(HLH7SIISGH[DHI(OND(IL(1DISFJ(
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SFLHD(JCLNFO(HLI(^D(ELHJGODMDO(SJ(HLH7SIISGH[DHI(KLM(ICGJ('MDDHUMGHI>("CD(LICDM(

JN^QSIDMJCDO(MSIDO(SJ(SH(DbEDUIGLHSF(UMGLMGIP(SJ(S(USMI(LK(ICGJ(JINOP(GJ($DQGJ(.NH>(

*YDH(ICLNRC(ICD(ODHJD(EL[[DMEGSF(ODYDFLU[DHI(SI(ICD(CDSOQSIDMJ(LK(ICGJ(JIMDS[(

CSYD(L^YGLNJFP(ODRMSODO(ICD(QSIDM(fNSFGIP](ICD(S[LNHI(LK(+47!&#(KLNHO(SFLHR(ICD(

MDJI(LK(ICD(JIMDS[(GJ(RMDSIFP(G[ULMISHI(IL(KLENJ(ELHJDMYSIGLH(DKKLMI(LH>(3NMICDM(

ODYDFLU[DHI(SFLHR(.LNID(`V(JLNIC(LK(5DHINMP(##(1SFF(QLNFO(JDYDMDFP(OS[SRD(ICD(

QSIDM(fNSFGIP](JEDHGE(ECSMSEIDM](SHO(CS^GISI(LK(ICGJ(SMDS>((#I(GJ(EMGIGESF(ICSI(ICGJ(SMDS(

^DEL[D(S(KLENJ(LK(ICD(05:)(SHO(GIJ([NHGEGUSFGIGDJ>(

 
     Figure!A"O!PCW!GREENPRINT!with!Priority!Subwatershe7s!
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)00*&-#j(;(
(

/*$*5"#&'(0#$2"(0).5*$/(
 

 
!!!!!Figure!B"&!PCW!GREENPRINT!with!Priority!Subwatershe7s!
 
 

"CD(KGMJI(JIDU(GH(JDFDEIGHR(S(UGFLI(USMEDF(KLM(ICGJ(JINOP(GJ(IL(JDFDEI(S(USMEDF(GH(

ICD(VJI(UMGLMGIP(JN^QSIDMJCDO](;DS[(.NH(6/DD(3GRNMD(;7V8>(;P(DHFSMRGHR(ICD(;DS[(

.NH(JN^QSIDMJCDO(GI(^DEL[DJ(SUUSMDHI(QCDMD(ICD(DbEDUIGLHSF(+47!&#(GJ(FLESIDO>((

"CDJD(SMDSJ(ESH(^D(KLNHO(^P(DbS[GHD(ICD(ELHIGRNLNJ(05:('.**&0.#&"(SMDSJ](SJ(QDFF(

SJ(ICD(SMDSJ(ELFLMDO(GH(ICD(OSMTDJI(RMDDH(6JDD(3GRNMD(;7@8>((
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((((((((

(((Figure!B"C!PCW!GREENPRINT!b!Beam!Run!Enlargement!!

( )KIDM(DHFSMRGHR(ICGJ(SMDS](ICD(HDbI(JIDU(GJ(IL(^MGHR(GH(ICD(USMEDF(OSIS(6JDD(

3GRNMD(;7X8>(
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Figure!B"G!PCW!GREENPRINT!b!Beam!Run!Enlargement!with!Parcels!

( :CDH(DbS[GHGHR(ICD(USMEDFJ(QGICGH(ICD(;DS[(.NH(JN^QSIDMJCDO](IQL(USMEDFJ(

GH(ICD(EDHIDM(LK(ICD(JN^QSIDMJCDO(SUUDSM(IL(^D(SF[LJI(DHIGMDFP(ELYDM(GH(RMDDH(6JDD(

3GRNMD(;7g8>(
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(((((((

Figure!B"G!PCW!GREENPRINT!b!Beam!Run!Enlargement!with!Parcel!Selection!

 "L(DbS[GHD(ICDJD(USMEDFJ([LMD(EFLJDFP(GI(GJ(HDEDJJSMP(IL(DHFSMRD(ICD[(SHO(

^MGHR(GH(ICD(SDMGSF(UCLILRMSUCP(KML[(@AAe(UMLYGODO(^P(ICD(0S1)0(0MLRMS[(6JDD(

3GRNMD(;7g8>(
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((((((

Figure!B"O!PCW!GREENPRINT!bParcel!Selection!Enlargement!with!Aerial!

( :CGFD(ICGJ(UMLYGODJ(S(RLLO(UGEINMD(LK(QCSI(GJ(RLGHR(LH(QGIC(ICDJD(IQL(USMEDFJ](

LHD([LMD(JIDU(QGFF(SFFLQ(ICD(S^GFGIP(IL(ISTD(SH(DYDH(EFLJDM(FLLT(SI(ICD(RMLNHO(

ELHOGIGLHJ>("L(OL(ICGJ(ICD(05:('.**&0.#&"(GJ(INMHDO(LKK(JL(ICSI(ICD(SDMGSF(^DEL[D(

EFDSM(IL(DbS[GHD(6JDD(KGRNMD(;7`8>(
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!!!Figure!B"Q!Parcel!Selection!Enlargement!with!Aerial!

 :GICLNI(ICD(05:('.**&0.#&"(GI(ESH(EFDSMFP(^D(JDDH(ICSI(ICD(IQL(USMEDFJ(

JDFDEIDO(SMD(SF[LJI(EL[UFDIDFP(QLLODO>(;DS[(.NH(KFLQJ(^DIQDDH(ICDJD(USMEDFJ(SHO(

GH(SOOGIGLH(ICDMD(SMD(IQL(IMG^NISMGDJ(ICSI(SFJL(KFLQ(SF[LJI(OGMDEIFP(ICMLNRC(ICD[>(#I(

SUUDSMJ(ICSI(IL(ICD(HLMIC(LK(ICD(USMEDF(IL(ICD(DSJI(ICDMD(GJ(JL[D(HDQ(MDJGODHIGSF(

ODYDFLU[DHI(ICSI(GJ(QSJ(^DGHR(ELHJIMNEIDO(SI(ICD(IG[D(LK(ICD(SDMGSF(UCLILRMSUCP>(

2HD(ESH(JUDENFSID(ICSI(ICD(USMEDF(^DGHR(ODYDFLUDO(SI(LHD(IG[D(FLLTDO(JG[GFSM(IL(ICD(

IQL(USMEDFJ(JDFDEIDO(SJ(CSYGHR(CGRC(YSFND(SJ(05:('.**&0.#&">("CDJD(IQL(USMEDFJ(

SMDS(MDEL[[DHODO(SJ(0GFLI(0MLaDEIJ(KLM(ICD(05:)(IL(QLMT(ILQSMO(L^ISGHGHR(SHO(

UMLIDEIGHR(ICMLNRC(SHP(LK(ICD([DICLOJ(OGJENJJDO(GH(ICD(MDEL[[DHOSIGLHJ(JDEIGLH(LK(

ICGJ(OLEN[DHI>(
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)00*&-#j(5(
(

)(.*/2!.5*('!#-*(32.($)&-(".!/"/(#&()$$*'+*&,(k(:)/+#&'"2&(52!&",Z/(
(
)FFDRCDHP($SHO("MNJI(((
/DQGETFDP(5SM(;SMH(/CLUJ](/NGID(@Ae)(
gAW(;MLSO(/I>(
/DQGETFDP](0)(V`VgX(
(
)NON^LH(/LEGDIP(LK(:DJIDMH(0DHHJPFYSHGS((
eVg(-LMJDPYGFFD(.O>(
0GIIJ^NMRC](0)(V`@XB(
Mission:("CD([GJJGLH(LK()/:0(GJ(IL(GHJUGMD(SHO(DONESID(ICD(UDLUFD(LK(JLNICQDJIDMH(
0DHHJPFYSHGS(IL(^D(MDJUDEIKNF(SHO(MDJULHJG^FD(JIDQSMOJ(LK(ICD(HSINMSF(QLMFO>(
(
5CSMIGDMJ(&SINMD(5LHJDMYSHEP((
02(;Lb(gg@@V(
0GIIJ^NMRC](0)(V`@A`(
(
3Lb(5CSUDF()MDS($SHO("MNJI(((
gAV(=S[DJ^LMLNRC(-M(
0GIIJ^NMRC](0)(V`@XB(
(
+LFFLQ(2ST($SHO("MNJI(((
02(;Lb(igV(
5LMSLULFGJ](0)(V`VAB7AigV(
(
#HODUDHODHED(5LHJDMYSHEP(((
VBeW73(;SMEFSP(+GFF(.LSO(
;DSYDM](0)(V`AAW7WAgA(
Mission:("CD(#HODUDHODHED(1SMJC(3LNHOSIGLH](#HE>(GJ(S(QCLFFP(GHODUDHODHI(`AV6E8X(
HLHUMLKGI(LMRSHGhSIGLH(ODOGESIDO(IL<((
�((*ONESIGHR(ICD(UN^FGE(S^LNI(ICD(KNHEIGLHJ(SHO((YSFNDJ(LK(QDIFSHOJ>((
�((0MLYGOGHR(JGID7JUDEGKGE(IDSECDM(IMSGHGHR(SHO(ENMMGENFN[(ODYDFLU[DHI(SJJGJISHED>((
�((0MLYGOGHR(JIDQSMOJCGU(LK(FSHOJ(GH(ICD(.SEELLH(5MDDT(SHO(HDSM^P(QSIDMJCDOJ>((
�((0ML[LIGHR(ICD(NJD(LK(HSINMSF(SMDSJ(SJ(LNIOLLM(EFSJJMLL[J>(
(
1LHILNM("MSGF(5LNHEGF(((
XAg(+GET[SH(/IMDDI(
/NGID(X(
;MGORDYGFFD](0)(V`AVi(
Mission:("L(^NGFO(SHO([SGHISGH(S(CGTGHR(SHO(^GTGHR(IMSGF(LH(ICD(MGRCI7LK7QSP(LK(ICD(
KLM[DM(1LHILNM(.SGFMLSO((
(
0GHD(5MDDT($SHO(5LHJDMYSIGLH("MNJI(((
02(;Lb(@`W(
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#HRL[SM](0)(V`V@i(
(
.SECDF(5SMJLH("MSGFJ(5LHJDMYSHEP((
0>2>(;Lb(X`(
:SMMDHOSFD](0)(V`ABe7AAX`(
Mission:("CD(.SECDF(5SMJLH("MSGFJ(5LHJDMYSHEP](#HE>(GJ(S(HLHUMLKGI](YLFNHIDDM7^SJDO(
LMRSHGhSIGLH(ODOGESIDO(IL(ICD(ODYDFLU[DHI](UMLIDEIGLH](SHO(UML[LIGLH(LK(CGTGHR](
^GTGHR](SHO(QSFTGHR(IMSGFJ(ICMLNRCLNI(QDJIDMH(0DHHJPFYSHGS>(
(
.DRGLHSF("MSGF(5LMULMSIGLH(((
02(;Lb(W`(
:DJI(&DQILH](0)(V`ABW(
Mission:("CD(.DRGLHSF("MSGF(5LMULMSIGLH(GJ(S(HLH7UMLKGI(USMIHDMJCGU(QCLJD([GJJGLH(GJ(
IL(SEfNGMD](ODYDFLU(SHO([SHSRD(SUUMLUMGSID(IMSGF(ELMMGOLMJ(GH(JLNICQDJIDMH(
0DHHJPFYSHGS(SHO(IL(EMDSID(SHO(UML[LID(LUULMINHGIGDJ(KLM(MDEMDSIGLH](ILNMGJ[](
DELHL[GE(ODYDFLU[DHI(SHO(CGJILMGE(SHO(DHYGMLH[DHISF(ELHJDMYSIGLH>((
(
:DJIDMH(0DHHJPFYSHGS(5LHJDMYSHEP(((
BAA(:SIDMKMLHI(-MGYD(
0GIIJ^NMRC](0)(V`@@@(
Mission:(:DJIDMH(0DHHJPFYSHGS(5LHJDMYSHEP(UMLIDEIJ](ELHJDMYDJ(SHO(MDJILMDJ(FSHO(
SHO(QSIDM(KLM(ICD(OGYDMJGIP(LK(ICD(MDRGLHZJ(UFSHIJ](SHG[SFJ(SHO(ICDGM(DELJPJID[J>(
"CMLNRC(JEGDHED7^SJDO(JIMSIDRGDJ](ELFFS^LMSIGLH](FDSODMJCGU(SHO(MDELRHGIGLH(LK(ICD(
MDFSIGLHJCGU(^DIQDDH(CN[SHTGHO(SHO(HSINMD](:05(SECGDYDJ(ISHRG^FD(ELHJDMYSIGLH(
LNIEL[DJ(KLM(UMDJDHI(SHO(KNINMD(RDHDMSIGLHJ>(
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)00*&-#j(-(
(

02520/2&("2:&/+#0(/)10$*(2.-#&)&5*(
Final!Draft!–!Resource!Protection!Amendments!(
=SHNSMP(VV](@AAe((

Woning!Or7inance!(
(
Amend!§250"6!to!delete!the!following!existing!definitions<((
\-;+]_(\&DI("MSEI()MDS]_(\/DSJLHSF(+GRC(:SIDM("S^FD(/LGFJ]_(\:DIFSHO]_(SHO(\:LLOFSHO>_((
Amend!§250"6!to!add!the!following!new!definitions<((
5$*).5!""#&'(p("CD(MD[LYSF(LK(SFF(IMDDJ(RMDSIDM(ICSH(IQDFYD(6V@8(GHECDJ(O^C(LH(S(JGID](LM(
SHP(ULMIGLH(ICDMDLK(RMDSIDM(ICSH(LHD7CSFK(6A>`8(SEMD(GH(ELHIGRNLNJ(SMDS](ONMGHR(S(JGHRFD(
IG[^DM(CSMYDJIGHR(LUDMSIGLH(LM(QGICGH(S(ICMDD(6X8(PDSM(UDMGLO>((
-#)1*"*.()"(;.*)/"(+*#'+"(6-;+8(p("CD(OGS[DIDM(LK(S(IMDD(IMNHT]([DSJNMDO(SI(KLNM(
SHO(LHD7CSFK(6g>`8(KDDI(KML[(ICD(RMLNHO(JNMKSED(SI(ICD(ULGHI(LK(ICD(CGRCDJI(DFDYSIGLH(GH(
ELHISEI(QGIC(ICD(IMNHT(LK(JNEC(IMDD>((
*j5*0"#2&)$(&)"!.)$().*)(p()HP(SMDS(GODHIGKGDO(SJ(*bEDUIGLHSF(&SINMSF()MDS(LH(ICD(
0LELUJLH("LQHJCGU(*bEDUIGLHSF(&SINMSF()MDSJ(#HYDHILMP>((
*j5*0"#2&)$(&)"!.)$().*)/(#&?*&"2.,(p("CD(*bEDUIGLHSF(&SINMSF()MDSJ(#HYDHILMP(
GHOGESIDJ(ICD(FLESIGLHJ(SHO(DbIDHI(LK(SFF(SMDSJ(ODD[DO(^P(ICD("LQHJCGU(IL(EL[UMGJD(
*bEDUIGLHSF(&SINMSF()MDSJ(SHO(JCSFF(^D(ELHJGODMDO(SH(SOODHON[(IL(ICD(%LHGHR(1SU(LK(
0LELUJLH("LQHJCGU>("CD(*bEDUIGLHSF(&SINMSF()MDSJ(#HYDHILMP(GJ(GHELMULMSIDO(^P(MDKDMDHED(
GHIL(ICGJ(5CSUIDM(SHO([SOD(S(USMI(CDMDLK>((
32.*/"(5)&20,(p("CD(SDMGSF(ELYDM(KLM[DO(^P(ICD(EMLQHJ(LK(IMDDJ(RMDSIDM(ICSH(KGKIP(6`A8(
KDDI(GH(CDGRCI>((
32.*/"(5)&20,(".**/(p("CD(GHOGYGONSF(IMDDJ(QCGEC(ELFFDEIGYDFP(KLM[(ICD(KLMDJI(ESHLUP>((
32.*/"(#&"*.#2.(+);#")"(63#+8(p(3LMDJI(#HIDMGLM(+S^GISI(GJ(ICSI(ULMIGLH(LK(S(KLMDJI(LM(
QLLOFSHO(QCGEC(FGDJ(^DPLHO([LJI(LK(ICD(GHKFNDHEDJ(QCGEC(ODRMSOD(S(KLMDJI(KML[(ICD(LNIJGOD(
7(GHKFNDHEDJ(JNEC(SJ(FGRCI](QGHO](HLGJD](SHO(HLH7HSIGYD(JUDEGDJ>(3LMDJI(#HIDMGLM(+S^GISI(
UMLYGODJ(ICD(^DJI(CS^GISI(KLM(EDMISGH(MSMD(SHO(JDHJGIGYD(JUDEGDJ(SHO(ESH(^D(MDKDMMDO(IL(SJ(ICD(
tODDUZ(QLLOJ(LM(ICD(tCDSMI(LK(ICD(KLMDJI>Z(3LMDJI(#HIDMGLM(+S^GISI(GJ(ODKGHDO(SJ(SHP(SMDS(
[DDIGHR(ICD(ODKGHGIGLH(LK(:LLOFSHO(QCGEC(GJ(FLESIDO([LMD(ICSH(XAA(KDDI(KML[(ICD(
LNIDM[LJI(OMGU(FGHD(LK(SFF(IMDDJ(SFLHR(ICD(DORD(LK(ICD(JN^aDEI(QLLOFSHO(SMDS>('DHDMSFGhDO(
[SUUGHR(LK(3LMDJI(#HIDMGLM(+S^GISI(GJ(GHOGESIDO(LH(ICD(0LELUJLH("LQHJCGU(\:LLOFSHO(
5FSJJGKGESIGLH(1SU]_(SOLUIDO(^P(ICD(;LSMO(LK(/NUDMYGJLMJ(SJ(SH(SOODHON[(IL(ICD(%LHGHR(
1SU(LK(0LELUJLH("LQHJCGU>((

(
Final!Draft!Page!&!January!&&,!CYYR!0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((
'.**&:),(52..#-2./(1)0(p("CD('MDDHQSP(5LMMGOLMJ(1SU(GJ(S([SU(GHOGESIGHR(ICD(
FLESIGLHJ(LK(SFF('MDDHQSP(5LMMGOLMJ(SHO(JCSFF(^D(ELHJGODMDO(SH(SOODHON[(IL(ICD(%LHGHR(
1SU(LK(0LELUJLH("LQHJCGU>("CD('MDDHQSP(5LMMGOLMJ(1SU(GJ(GHELMULMSIDO(^P(MDKDMDHED(
GHIL(ICGJ(5CSUIDM(SHO([SOD(S(USMI(CDMDLK>((
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+*-'*.2:>(p()(CDORDMLQ(GJ(S(FGHDSM(UFSHI(EL[[NHGIP(OL[GHSIDO(^P(IMDDJ(SHOlLM(JCMN^J>(
+DORDMLQJ(LKIDH(LEENM(SFLHR(MLSOJ](KDHED(FGHDJ](UMLUDMIP(FGHDJ](LM(^DIQDDH(KGDFOJ](SHO([SP(
LEENM(HSINMSFFP(LM(^D(JUDEGSFFP(UFSHIDO(6D>R>(SJ(S(QGHO^MDST8>(+DORDMLQJ(SMD(ELHJGODMDO(
QLLOFSHOJ(SHO(MDRNFSIDO(SJ(JNEC>((
+*.#")'*(".**(p()HP(IMDD(RMDSIDM(ICSH(XA(GHECDJ(O^C(JCSFF(^D(ELHJGODMDO(S(+DMGISRD("MDD(
MDRSMOFDJJ(LK(JUDEGDJ](DbEDUI(ICSI(SHP(IMDD(LK(ICD(JUDEGDJ(JUDEGKGDO(^DFLQ(JCSFF(^D(
ELHJGODMDO(S(+DMGISRD("MDD(QCDMD(RMDSIDM(ICSH(@g(GHECDJ(O^C>((

"MDD](;LISHGESF(&S[D(5L[[LH(&S[D((
)DJENFNJ(CGUULESJISHN[(5L[[LH(+LMJDECDJIHNI((
;DINFS(UDHONFS(:CGID(;GMEC((
5SMPS(ELMOGKLM[GJ(;GIIDMHNI(+GETLMP((
5SMPS(RFS^MS(0GRHNI(+GETLMP((
5SMPS(LYSIS(/CSR^SMT(+GETLMP((
5SMPS(IL[DHILJS(1LETDMHNI(+GETLMP((
=NRFSHJ(EGHDMDS(;NIIDMHNI(:SFHNI((
$GfNGOS[^SM(JIPMSEGKFNS(/QDDIRN[((
4NDMENJ([LHISHS(5CDJIHNI(2ST((
4NDMENJ(UMGHLGODJ(5CGHfNSUGH(2ST((

#H(ICD(ELHIDbI(LK(S(JN^OGYGJGLH(LM(FSHO(ODYDFLU[DHI(MDYGDQ(LM(GH(ELHJGODMSIGLH(LK(SHP(
SUUFGESIGLH(KLM(SUUMLYSF(LK(JUDEGSF(DbEDUIGLH(YSMGSHED](LM(ELHOGIGLHSF(NJD](SHO(NULH(ICD(
MDEL[[DHOSIGLH(LK(S(fNSFGKGDO(KLMDJIDM(LM(DfNGYSFDHI(UMLKDJJGLHSF](ICD("LQHJCGU([SP(
ODJGRHSID(SJ(SOOGIGLHSF(+DMGISRD("MDDJ(SHP(IMDD(LM(LICDM(UFSHI(JDFDEIDO(SJ(NHGfNDFP(
MDUMDJDHISIGYD(LK(S(EFSJJ(LM(RMLNU(GH(IDM[J(LK(JGhD](JCSUD](KLM[](SRD](CGJILMGESF(G[ULMISHED](
JEDHGE(fNSFGIGDJ](YGJNSF(UML[GHDHED(LM(LICDM(ECSMSEIDMGJIGEJ>("MDDJ(LM(LICDM(UFSHIJ(
ODIDM[GHDO(IL(^D(ODSO(LM(OGJDSJDO(LM(GH(SHP([SHHDM(ELHJIGINIGHR(S(JSKDIP(CShSMO(JCSFF(HLI(
^D(ELHJGODMDO(+DMGISRD("MDDJ>((
+#'+*.(?)$!*(/0*5#*/(p()HP(IMDD6J8(LK(ICD(KLFFLQGHR(JUDEGDJ(QCDMD(RMDSIDM(ICSH(LM(DfNSF(
IL(IQDFYD(GHECDJ(6V@_8(OGS[DIDM(SI(^MDSJI(CDGRCI(6O^C8<((

"MDD](;LISHGESF(&S[D(5L[[LH(&S[D((
)EDM(JSEECSMGN[(/NRSM(1SUFD((
5SMPS(ELMOGKLM[GJ(;GIIDMHNI(+GETLMP((
5SMPS(RFS^MS(0GRHNI(+GETLMP((
5SMPS(LYSIS(/CSR^SMT(+GETLMP((
5SMPS(IL[DHILJS(1LETDMHNI(+GETLMP((
3MSbGHNJ(S[DMGESHS(:CGID()JC((
=NRFSHJ(HGRMS(*SJIDMH(;FSET(:SFHNI((
4NDMENJ(SF^S(:CGID(2ST((
(

3GHSF(-MSKI(0SRD(@(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

4NDMENJ(^GELFLM(/QS[U(:CGID(2ST((
4NDMENJ(ELEEGHDS(/ESMFDI(2ST((
4NDMENJ([LHISHS(5CDJIHNI(2ST((
4NDMENJ(USFNJIMGJ(0GH(2ST((
4NDMENJ(MN^MS(&LMICDMH(.DO(2ST((
4NDMENJ(YDFNIGHS(;FSET(2ST((
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$)&-(-#/"!.;)&5*(p()HP(SEIGYGIP(QCGEC(DbULJDJ(JLGFJ](SFIDMJ(ILULRMSUCP](SHOlLM(SFIDMJ(
YDRDISIGLH](DbEDUI(KLM(ICD(MD[LYSF(LK(CShSMOLNJ(LM(SFGDH(YDRDISIGLH>(5NJIL[SMP(SRMGENFINMSF(
UMSEIGEDJ(JNEC(SJ(IGFFGHR](UFLQGHR]([LQGHR](SHO(CSMYDJIGHR(SMD(DbEFNODO(KML[(ICD(ODKGHGIGLH(
LK(FSHO(OGJINM^SHED>((
&*"(".)5"().*)(p("CD(HDI(SMDS(LK(SHP(FLI(LM(IMSEI(KLM(UNMULJDJ(LK(ODHJGIP(ESFENFSIGLH(SHO(
ODIDM[GHSIGLH(LK(EL[UFGSHED(QGIC(EDMISGH(SMDS(SHO(^NFT(EMGIDMGS]([DSJNMDO(GH(SEMDJ>("CD(
&DI("MSEI()MDS(JCSFF(^D(ODIDM[GHDO(^P(JN^IMSEIGHR(ICD(KLFFLQGHR(KML[(ICD(JNMYDPDO(RMLJJ(
SMDS(LK(ICD(IMSEI<((
)>()FF(FSHOJ(QGICGH(DbGJIGHR(MGRCIJ7LK7QSP(LM(DSJD[DHIJ(KLM(UN^FGE(LM(UMGYSID(JIMDDIJ(LM(LICDM(

SEEDJJ(QSPJc((
;>()FF(FSHOJ(QGICGH(DbGJIGHR(LM(UMLULJDO(MGRCIJ7LK7QSP(LM(DSJD[DHIJ(KLM(UGUDFGHDJ](LM(

DFDEIMGESF(IMSHJ[GJJGLH(FGHDJ(KLM(V@`(9?)(LM(RMDSIDMc((
5>()HP(FSHOJ(QGICGH(SHP(LICDM(DSJD[DHIJ(IL(ICD(DbIDHI(ICSI(JNEC(DSJD[DHIJ(EFDSMFP(FG[GI(

ODYDFLU[DHI(LK(ICD(IMSEI(LM(MDJIMGEI(ICD(NJD(LK(FSHO(KLM(ODHJGIP(ESFENFSIGLH(UNMULJDJ>((
->(&GHDIP(UDMEDHI(6WAn8(LK(SHP(SEMDSRD(EL[UMGJGHR(LHD(LM([LMD(LK(ICD(KLFFLQGHR<((

 V>(3FLLO(UFSGH(LM(SFFNYGSF(JLGFJ(SJ(DJIS^FGJCDO(^P(ICD(UMLYGJGLHJ(LK(ICD(3FLLO(
0FSGH(5LHJDMYSIGLH(-GJIMGEI(6)MIGEFD(?#(LK(ICGJ(5CSUIDM8c((

 @>(?DMP(/IDDU(/FLUDJ(SJ(ODKGHDO(CDMDGH(DbEDUI(ICSI(KLM(SHP(IMSEI(LK(KGKIDDH(6V`8(
SEMDJ(LM(FDJJ(SHO(GHYLFYGHR(ICMDD(LM(KDQDM(OQDFFGHRJ](!/'/(ILULRMSUCP([SP(
^D(NJDO(QCDMD(ICD("LQHJCGU(*HRGHDDM(SRMDDJ(ICSI](^SJDO(LH(!/'/(
ILULRMSUCP](HL(JFLUDJ(DbEDDO(IQDHIP(6@A8(UDMEDHIc((

 X>(:DIFSHOJ(SJ(ODKGHDO(CDMDGH>((
*>(3GKIP(UDMEDHI(6`An8(LK(ICD(SHP(SEMDSRD(EL[UMGJGHR(/DSJLHSF(+GRC(:SIDM("S^FD(/LGFJ(SJ(

ODKGHDO(CDMDGH>((
3>(3LM(UNMULJDJ(LK(ODHJGIP(ESFENFSIGLH(LHFP](SH(SOOGIGLHSF(KGYD(UDMEDHI(6`n8(LK(ICD(RMLJJ(

IMSEI(SEMDSRD(JCSFF(^D(DbEFNODO(GH(LMODM(IL(UMLYGOD(KLM(KNINMD(GHKMSJIMNEINMD(HDDOJc((
(
2$-3#*$-(p()H(SMDS(NHODMRLGHR(HSINMSF(JNEEDJJGLH(ECSMSEIDMGhDO(^P(ICD(UMDJDHED(LK(CDM^J](
JCMN^J](SHO(J[SFF(IMDDJ(6JDDOFGHRJ8(QCLJD(^MSHECDJ(OL(HLI(KLM[(S(EL[UFDID(LM(HDSMFP(
EL[UFDID(SDMGSF(ESHLUP>((
0&-#(p(0DHHJPFYSHGS(&SINMSF(-GYDMJGIP(#HYDHILMP>((
(
3GHSF(-MSKI(0SRD(X(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((
02520/2&("2:&/+#0(;2")&#5)$(/!.?*,(p()(JDFDEIGYD(JNMYDP(LM(GHYDHILMP(LK(
YDRDISIGLH(SHOlLM(QGFOFGKD(CS^GISI(ELHONEIDO(LH(^DCSFK(LK(0LELUJLH("LQHJCGU>(:CDMD(
SOLUIDO(^P(ICD(;LSMO(LK(/NUDMYGJLMJ](JNEC(JNMYDP(JCSFF(^D(ELHJGODMDO(SH(SOODHON[(
GHELMULMSIDO(^P(MDKDMDHED(GHIL(ICGJ(5CSUIDM(SHO([SOD(S(USMI(CDMDLK>((
.).*(/0*5#*/(/#"*/(p(/GIDJ(QCGEC(CSYD(^DDH(GODHIGKGDO(LH(ICD(0DHHJPFYSHGS(&SINMSF(
-GYDMJGIP(#HYDHILMP(60&-#8](ICD(5CDJIDM(5LNHIP(&SINMSF()MDSJ(#HYDHILMP](LM(SHP(0LELUJLH(
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"LQHJCGU(;LISHGESF(/NMYDP](SJ(ULJJDJJGHR(KFLMSF(LM(KSNHSF(JUDEGDJ(LK(ELHEDMH(LM(JGIDJ(GH(
QCGEC(KDODMSFFP(SHO(LM(JISID(MDELRHGhDO(MSMD](ICMDSIDHDO(LM(DHOSHRDMDO(JUDEGDJ(LK(KFLMS(
SHOlLM(KSNHS(SMD(UMDJDHI>("CD(FSHO(SMDS(MDRNFSIDO(SJ(S(.SMD(/UDEGDJ(/GID(JCSFF(^D(SJ([SUUDO(
GH(ICD(UDMIGHDHI(GHYDHILMP(LM(JNMYDP>(1SUUGHR(SJ(GHOGESIDO(GH(SHP(0LELUJLH("LQHJCGU(
;LISHGESF(/NMYDP(LM(*bEDUIGLHSF(&SINMSF()MDSJ(#HYDHILMP(JCSFF(ISTD(UMDEDODHED(QCDMD(
OGKKDMGHR(KML[(SHP(LICDM([SU(JLNMED>((
.#0).#)&(;!33*.(p()(MGUSMGSH(^NKKDM(GJ(SH(SMDS(LK(IMDDJ(SHO(LICDM(YDRDISIGLH(SOaSEDHI(IL(S(
QSIDMELNMJD(ICSI(KLM[J(S(IMSHJGIGLH(SMDS(^DIQDDH(ICD(SfNSIGE(SHO(IDMMDJIMGSF(DHYGMLH[DHI>(
"CD(MGUSMGSH(^NKKDM(GJ(ODJGRHDO(IL(GHIDMEDUI(MNHLKK(KML[(NUFSHO(JLNMEDJ(KLM(ICD(UNMULJD(LK(
[GIGRSIGHR(ICD(DKKDEIJ(LK(HNIMGDHIJ](JDOG[DHI](LMRSHGE([SIIDM](UDJIGEGODJ(LM(LICDM(ULFFNISHIJ(
UMGLM(IL(DHIMP(GHIL(JNMKSED(QSIDMJ>("CD(MGUSMGSH(^NKKDM(JCSFF(^D(OGYGODO(GHIL(IQL(%LHDJ<((
)>(%LHD(2HD<(#HHDM(.GUSMGSH(;NKKDM(7("CGJ(hLHD(JCSFF(^DRGH(SI(DSEC(DORD(LK(SHP(GODHIGKGDO(

QDIFSHO(LM(QSIDMELNMJD(SHO(JCSFF(LEENUP(S([SMRGH(LK(FSHO(LH(DSEC(JGOD](DSEC(QGIC(S(
[GHG[N[(QGOIC(LK(KGKIDDH(6V`8(KDDI(KML[(SHP(QDIFSHO(LM(IQDHIP7KGYD(6@`8(KDDI(KML[(
SHP(QSIDMELNMJD](QCGECDYDM(GJ(RMDSIDM>("CD(QGOIC(LK(JNEC([SMRGH(JCSFF(^D([DSJNMDO(
CLMGhLHISFFP(LH(S(FGHD(UDMUDHOGENFSM(IL(ICD(SUUFGES^FD(DORD(LK(ICD(QDIFSHO(LM](GH(ICD(
ESJD(LK(S(QSIDMELNMJD](IL(ICD(HDSMDJI(DORD(LK(ICD(QSIDM(SI(^SHTKNF(KFLQ>(:CDMD(YDMP(
JIDDU(JFLUDJ(6s@An8(SMD(FLESIDO(QGICGH(SHO(DbIDHO(^DPLHO(JNEC([SMRGH](%LHD(2HD(
JCSFF(DbIDHO(IL(GHEFNOD(ICD(DHIGMDIP(LK(ICD(YDMP(JIDDU(JFLUDJ(NU(IL(S([SbG[N[(
OG[DHJGLH(LK(LHD(CNHOMDO(6VAA8(KDDI(KML[(ICD(JN^aDEI(QSIDMELNMJD(LM(JDYDHIP(KGYD(
6i`8(KDDI(KML[(ICD(JN^aDEI(QDIFSHO](QCGECDYDM(GJ(RMDSIDM>((

;>(%LHD("QL<(2NIDM(.GUSMGSH(;NKKDM(7(%LHD("QL(^DRGHJ(SI(ICD(LNIDM(DORD(SHO(LH(DSEC(JGOD(LK(
SHP(SMDS(ODFGHDSIDO(QGICGH(%LHD(2HD(SHO(LEENUGDJ(SHP(SOOGIGLHSF(SMDS](GK(SHP](QGICGH(
LHD(CNHOMDO(6VAA8(KDDI(LK(ICD(HDSMDJI(DORD(LK(SHP(QSIDMELNMJD(LM(JDYDHIP(KGYD(6i`8(
KDDI(KML[(ICD(HDSMDJI(DORD(LK(SHP(QDIFSHO](QCGECDYDM(GJ(RMDSIDM(SHO([DSJNMDO(SJ(KLM(
%LHD(2HD>((

(
/*)/2&)$(+#'+(:)"*.(");$*(/2#$/(p()HP(JLGF(GHYDHILMGDO(LM(ODJEMG^DO(SJ(CPOMGE](SJ(S(
JLGF(QGIC(CPOMGE(GHEFNJGLHJ](LM(SJ(S(JLGF(QGIC(S(JDSJLHSFFP(CGRC(QSIDM(IS^FD(GH(ICD(/LGF(/NMYDP(
LK(5CDJIDM(SHO(-DFSQSMD(5LNHIGDJ](0DHHJPFYSHGS](LM(LICDM(GHKLM[SIGLH(UMLYGODO(^P(ICD(!>/>(
&SINMSF(.DJLNMEDJ(5LHJDMYSIGLH(/DMYGED(6&.5/8>(:CDMD(JNEC(JLGFJ(SMD(MDRNFSIDO(SJ(
QDIFSHO6J8](ICD([LMD(MDJIMGEIGYD(MDRNFSIGLH(JCSFF(SUUFP>(#H(0LELUJLH("LQHJCGU](/DSJLHSF(
+GRC(:SIDM("S^FD(/LGFJ(JCSFF(GHEFNOD](^NI(SMD(HLI(FG[GIDO(IL<((

5SFYDMI(/GFI($LS[(65S;@8((
5CDJIDM(?DMP(/ILHP(/GFI($LS[(65R58((
(

3GHSF(-MSKI(0SRD(g(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

5CDQSEFS(/GFI($LS[(65C8((
'FDHYGFFD(/GFI($LS[(6'H)]('H;]('H;@]('H5@((
:DCSOTDD(/GFI($LS[(6:D8((
:LMJCS[(/GFI($LS[(6:L)](:L;](:L;@8((

:CDMD(JGID(ELHOGIGLHJ(GHOGESID(ICSI(ICD(FLESIGLH(LK(/DSJLHSF(+GRC(:SIDM("S^FD(/LGFJ(OGKKDM(
KML[(FLESIGLHJ(GHOGESIDO(^P(ICD(&.5/](ICD(^NMODH(JCSFF(^D(NULH(ICD()UUFGESHI(IL(YDMGKP(JNEC(
FLESIGLH6J8(IL(ICD(JSIGJKSEIGLH(LK(ICD(;LSMO(LK(/NUDMYGJLMJ](LICDMQGJD(ICD(&.5/(GHKLM[SIGLH(
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JCSFF(^D(UMDJN[DO(IL(^D(SEENMSID>(:CDMD(ICD()UUFGESHI(MDfNDJIJ(MDEFSJJGKGESIGLH(LK(/DSJLHSF(
+GRC(:SIDM("S^FD(/LGFJ(LM(SOaNJI[DHI(LK(ICDGM(FLESIGLH](JNEC(MDfNDJI(JCSFF(^D(JNUULMIDO(^P(
OLEN[DHISIGLH(JN^[GIIDO(^P(S(5DMIGKGDO(/LGF(/EGDHIGJI(LM(LICDM(JG[GFSMFP(fNSFGKGDO(
UMLKDJJGLHSF>((
/*$*5"#?*(5!""#&'(p("CD(KDFFGHR(LK(EDMISGH](^NI(HLI(SFF(IMDDJ](GH(SH(SMDS(KLM(ICD(UNMULJD(LK(
MD[LYGHR(ODSO](OGJDSJDO](OS[SRDO]([SINMD](LM([SMTDIS^FD(IG[^DM(LM(KLM(G[UMLYGHR(ICD(
fNSFGIP(LK(S(IMDD(JISHO>((
/"**0(/$20*(p("CLJD(SMDSJ(LK(FSHO(QCDMD(ICD(RMSOD(GJ(IDH(6VA8(UDMEDHI(LM(RMDSIDM>(/IDDU(
JFLUDJ(SMD(OGYGODO(GHIL(IQL(ESIDRLMGDJ<((
)>(1LODMSIDFP(/IDDU(/FLUDJ(SMD(ICLJD(SMDSJ(LK(FSHO(QCDMD(ICD(RMSOD(GJ(IDH(6VA8(UDMEDHI(IL(

IQDHIP(6@A8(UDMEDHI>((
;>(?DMP(/IDDU(/FLUDJ(SMD(ICLJD(SMDSJ(LK(FSHO(QCDMD(ICD(RMSOD(GJ(RMDSIDM(ICSH(IQDHIP(6@A8(

UDMEDHI>((
/FLUDJ(JCSFF(^D([DSJNMDO(SJ(ICD(ECSHRD(GH(DFDYSIGLH(LYDM(ICD(CLMGhLHISF(OGJISHED(^DIQDDH(
ELHJDENIGYD(ELHILNM(FGHDJ(SHO(DbUMDJJDO(SJ(S(UDMEDHI>(3LM(ICD(UNMULJD(LK(SUUFGESIGLH(LK(
ICDJD(MDRNFSIGLHJ](JFLUD(JCSFF(^D([DSJNMDO(LYDM(ICMDD(6X8(LM([LMD(IQL(6@8(KLLI(ELHILNM(
GHIDMYSFJ(6JGb(uev(EN[NFSIGYD(YDMIGESF(KDDI(LK(JFLUD8>()FF(JFLUD([DSJNMD[DHIJ(JCSFF(^D(^SJDO(
LH(ELHILNM(GHIDMYSFJ(ODIDM[GHDO(^P(ODISGFDO(ILULRMSUCGESF(JNMYDP(NJGHR(SDMGSF(
UCLILRMS[[DIMP(LM(SEINSF(KGDFO(JNMYDP(SHO(JCSFF(^D(JGRHDO(SHO(JDSFDO(^P(S(MDRGJIDMDO(
JNMYDPLM(LM(DHRGHDDM(FGEDHJDO(IL(UMSEIGED(GH(ICD(5L[[LHQDSFIC(LK(0DHHJPFYSHGS>((
/"**0(/$20*(1).'#&(p()HP(SMDS(HLI(LICDMQGJD(MDRNFSIDO(SJ(JIDDU(JFLUD(SHO(FLESIDO(
QGICGH(IQDHIP7KGYD(6@`8(KDDI(NUJFLUD(LK(SHP(SMDS(MDRNFSIDO(SJ(JIDDU(JFLUD]([DSJNMDO(
UDMUDHOGENFSMFP(IL(ICD(ELHILNM(LK(ICD(FSHO>()MDSJ([DSJNMDO(FSIDMSFFP(LM(OLQHJFLUD(LK(JIDDU(
JFLUD(SMDSJ(JCSFF(HLI(^D(MDRNFSIDO(SJ(JIDDU(JFLUD([SMRGH>((
"#1;*.(+).?*/"#&'(20*.)"#2&(p("CD(NUMLLIGHR(LM(MD[LYSF(KLM(SHP(UNMULJD(LK([LMD(
ICSH(KLNM(6g8(IMDDJ(LK(+GRCDM(?SFND(/UDEGDJ(LM(JGb(IMDDJ(ILISF(LK(JGb(6e8(GHECDJ(LM(RMDSIDM(O^C](
UDM(SEMD](KML[(SHP(SMDS(GODHIGKGDO(SJ(QLLOFSHO(LH(ICD(:LLOFSHO(5FSJJGKGESIGLH(1SU](
QCDICDM(SEEL[UFGJCDO(GH(S(JGHRFD(LUDMSIGLH(LM(GH([LMD(ICSH(LHD(LUDMSIGLH(LYDM(ICMDD(LM(
KDQDM(PDSMJ>("CD(MD[LYSF(LK(SHP(+DMGISRD("MDD](MDRSMOFDJJ(LK(HN[^DM(LM(FLESIGLH](JCSFF(^D(
ELHJGODMDO(S("G[^DM(+SMYDJIGHR(2UDMSIGLH>("CD(MD[LYSF(LK(IMDDJ(UNMJNSHI(IL(SH(SUUMLYDO(
JN^OGYGJGLH(LM(FSHO(ODYDFLU[DHI(UFSH](FSHOJESUD(UFSH(LM(LUDH(JUSED([SHSRD[DHI(UFSH](ICD(
MD[LYSF(LK(ODSO(LM(OGJDSJDO(IMDDJ](LM(HLH7HSIGYD(GHYSJGYD(JUDEGDJ](SHO(ICD(ENIIGHR(LK(IMDDJ(
SJ(USMI(LK(S(5CMGJI[SJ(IMDD((
(
3GHSF(-MSKI(0SRD(`(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((
KSM[GHR(LUDMSIGLH(JCSFF(HLI(^D(ELHJGODMDO("G[^DM(+SMYDJIGHR(2UDMSIGLHJ>(3LMDJIMP](SJ(
ODKGHDO(^P(ICD(0DHHJPFYSHGS(1NHGEGUSFGIGDJ(0FSHHGHR(5LOD](SJ(S[DHODO](JCSFF(^D(ELHJGODMDO(
S("G[^DM(+SMYDJIGHR(2UDMSIGLH>()FF("G[^DM(+SMYDJIGHR(2UDMSIGLHJ(JCSFF(EL[UFP(QGIC(ICD(
UMLYGJGLHJ(JDI(KLMIC(GH(w(@`A7Bi>((
"#1;*.(+).?*/"#&'(0$)&(p()(UFSH(JN^[GIIDO(GH(ELHKLM[SHED(QGIC(ICD(UMLYGJGLHJ(JDI(
KLMIC(GH(/N^JDEIGLH(@`A7Bi>(QCGEC(ODJEMG^DJ](^P([DSHJ(LK(IDbI(SHO([SUJ](UMLULJDO(SEIGLHJ(
GHYLFYGHR(ICD(MD[LYSF(LK(IMDDJ(KML[(S(IMSEI(LK(FSHO>(/NEC(UFSH(JCSFF(CSYD(^DDH(UMDUSMDO(^P(S(
UMLKDJJGLHSF(QGIC(OD[LHJIMS^FD(DbUDMIGJD(GH(KLMDJI([SHSRD[DHI](SHO(JCSFF(OLEN[DHI(
[DSJNMDJ(IL(^D(ISTDH(IL<(UMLIDEI(QSIDM(fNSFGIPc([GHG[GhD(G[USEIJ(KML[(JTGO(IMSGFJ(SHO(
FLRRGHR(MLSOJ](FSHO(SMDSJ](SHO(ICD(IMDD(MD[LYSF(UMLEDJJc(SHO(DHJNMD(JGID(MDJILMSIGLH>((
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:)"*.52!./*(p()(QSIDMELNMJD(GJ(S(ECSHHDF(LM(ELHYDPSHED(LK(JNMKSED(QSIDM(CSYGHR(
ODKGHDO(^DO(SHO(^SHTJ](QGIC(UDMDHHGSF(LM(GHIDM[GIIDHI(KFLQ>("CD(ODKGHGIGLH(LK(QSIDMELNMJD(
JCSFF(DbEFNOD(KSEGFGIGDJ(ELHJIMNEIDO(JLFDFP(KLM(JILM[QSIDM([SHSRD[DHI>((
:*"$)&-(2.(:*"$)&-/(p(:DIFSHOJ(SMD(ICLJD(SMDSJ(GHNHOSIDO(LM(JSINMSIDO(^P(JNMKSED(
QSIDM(LM(RMLNHOQSIDM(SI(S(KMDfNDHEP(SHO(ONMSIGLH(JNKKGEGDHI(IL(JNUULMI](SHO(ICSI(NHODM(
HLM[SF(EGMEN[JISHEDJ](OL(JNUULMI](S(UMDYSFDHED(LK(YDRDISIGLH(IPUGESFFP(SOSUIDO(KLM(FGKD(GH(
JSINMSIDO(JLGF(ELHOGIGLHJ](GHEFNOGHR(JQS[UJ]([SMJCDJ](^LRJ](ULHOJ](FSTDJ](SHO(JG[GFSM(SMDSJ>(
:DIFSHOJ(JCSFF(GHEFNOD(SHP(SMDS(JL(ODFGHDSIDO(^P(ICD(&SIGLHSF(:DIFSHOJ(#HYDHILMP(LK(ICD(
!>/>(3GJC(SHO(:GFOFGKD(/DMYGED(SHO(SFF(FSHOJ(MDRNFSIDO(SJ(QDIFSHOJ(^P(ICD(0DHHJPFYSHGS(
-DUSMI[DHI(LK(*HYGMLH[DHISF(0MLIDEIGLH(LM(ICD(!>/>()M[P(5LMUJ(LK(*HRGHDDMJ>(#H(ICD(DYDHI(
ICDMD(GJ(S(ELHKFGEI(^DIQDDH(ICD(ODKGHGIGLHJ(LK(ICDJD(SRDHEGDJ](ICD([LMD(MDJIMGEIGYD(ODKGHGIGLH(
JCSFF(SUUFP>((
:22-$)&-(p()(IMDD([SJJ(LM(UFSHI(EL[[NHGIP(ELYDMGHR(SH(SMDS(LK(LHD7fNSMIDM(SEMD(LM(
[LMD](GH(QCGEC(IMDD(JUDEGDJ(SMD(OL[GHSHI(LM(EL7OL[GHSHI(SHO(ICD(^MSHECDJ(LK(ICD(IMDDJ(
KLM[(S(EL[UFDID](LM(HDSMFP(EL[UFDID(SDMGSF(ESHLUP>("CD(DbIDHI(LK(SHP(QLLOFSHO(UFSHI(
EL[[NHGIP(LM(SHP(USMI(ICDMDLK(JCSFF(^D([DSJNMDO(KML[(ICD(LNIDM[LJI(OMGU(FGHD(LK(SFF(ICD(
IMDDJ(GH(JNEC(UFSHI(EL[[NHGIP>(:LLOFSHO(JCSFF(GHEFNOD(SHP(SMDS(QCDMD(IG[^DM(CSJ(^DDH(
CSMYDJIDO(QGICGH(ICD(UMDYGLNJ(ICMDD(PDSMJ(SHOlLM(QLLOFSHO(OGJINM^SHED(CSJ(LEENMMDO(
QGICGH(ICD(UMDYGLNJ(ICMDD(PDSMJ(QCGEC(QLNFO(CSYD([DI(ICD(ODKGHGIGLH(LK(QLLOFSHO(UMGLM(IL(
IG[^DMGHR(LM(OGJINM^SHED>(:LLOFSHOJ(OL(HLI(GHEFNOD(LMECSMOJ(LM(LFO(KGDFOJ>((
:22-$)&-(5$)//#3#5)"#2&(1)0(p("CD(:LLOFSHO(5FSJJGKGESIGLH(1SU(GJ(S([SU(GHOGESIGHR(
ICD(FLESIGLHJ(LK(SFF(QLLOFSHOJ(EFSJJGKGDO(SJ(5FSJJ(#](5FSJJ(##(LM(5FSJJ(###(:LLOFSHOJ](SHO(SFJL(
GHOGESIGHR(ICD(FLESIGLHJ(LK(SMDSJ(GODHIGKGDO(SJ(3LMDJI(#HIDMGLM(+S^GISI>(:CDMD(JUDEGKGE(
SUUFGESIGLH(LK(ICD(ODKGHGIGLH(LK(3LMDJI(#HIDMGLM(+S^GISI(MDJNFIJ(GH(YSMGSIGLH(KML[([SUUGHR(SJ(
GHOGESIDO(LH(ICD(:LLOFSHO(5FSJJGKGESIGLH(1SU](SUUFGESIGLH(LK(JSGO(ODKGHGIGLH(JCSFF(
JNUDMEDOD>("CD(:LLOFSHO(5FSJJGKGESIGLH(1SU(JCSFF(^D(ELHJGODMDO(SH(SOODHON[(IL(ICD(
%LHGHR(1SU(LK(0LELUJLH("LQHJCGU(SHO(GJ(GHELMULMSIDO(^P(MDKDMDHED(GHIL(ICGJ(5CSUIDM(SHO(
[SOD(S(USMI(CDMDLK>((
:22-$)&-(-#/"!.;)&5*>((
)>()HP(SEIGYGIP(QCGEC(SFIDMJ(ICD(DbGJIGHR(JIMNEINMD(LK(S(QLLOFSHO(LM(CDORDMLQ>()FIDMSIGLHJ(

GHEFNOD(ICD(ENIIGHR(LM(MD[LYSF(LK(ESHLUP(IMDDJ](JN^ESHLUP(IMDDJ](NHODMJILMP(JCMN^J(
SHO(

3GHSF(-MSKI(0SRD(e(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((
YGHDJ](QLLOP(SHO(CDM^SEDLNJ(QLLOFSHO(KFLLM(JUDEGDJ(SJ(QDFF(SJ(ICD(MD[LYSF(LK(CN[NJ(LM(

ONKK(KML[(ICD(RMLNHOc((
;>()HP(SEIGYGIP(QCGEC(ELHJIGINIDJ(S(FSHO(OGJINM^SHED(6DbULJDJ(JLGFJ](SFIDMJ(ILULRMSUCP8(

QGICGH(S(QLLOFSHO(LM(CDORDMLQc((
5>(:LLOFSHO(OGJINM^SHED(OLDJ(HLI(GHEFNOD(ICD(KLFFLQGHR<((

V>(.D[LYSF(LK(YDRDISIGLH(QCGEC(ELHJIGINIDJ(CShSMOLNJ(ELHOGIGLH6J8c(HLM((
@>(/DFDEIGYD(ENIIGHR(LM(MD[LYSF(LK(GHYSJGYD(SFGDH(IMDDJ](JCMN^J](YGHDJ(LM(CDM^SEDLNJ(

JUDEGDJ(GHEFNOGHRc(.LJS([NFIGKFLMS(61NFIGKFLMS(.LJD8](*FDSRHNJ(N[^DFFSIS(
6)NIN[H(2FGYD8]($LHGEDMS(aSULHGES(6=SUSHDJD(+LHDPJNETFD8](5DFSJIMNJ(
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LM^GENFSINJ(62MGDHISF(;GIIDMJQDDI8]()EDM(UFSISHLGODJ(6&LMQSP(1SUFD8](
0NDMGMGS(FL^SIS(69NOhN8(SHO(0LFPRLHN[(UDMKLFGSIN[(61GFD7S71GHNID(:DDO8>((

->(:CDMD(QLLOFSHO(OGJINM^SHED(GJ(MDRNFSIDO(SJ(S("G[^DM(+SMYDJIGHR(2UDMSIGLH](JNEC(
LUDMSIGLH(JCSFF(HLI(^D(JDUSMSIDFP(MDRNFSIDO(SJ(QLLOFSHO(OGJINM^SHED>((

)[DHO(w@`A7Bi(IL(MDUFSED(ICD(DbGJIGHR(IDbI(GH(GIJ(DHIGMDIP(QGIC(ICD(KLFFLQGHR<((

w@`A7Bi>(5LHJDMYSIGLH(LK(&SINMSF(.DJLNMEDJ((
)>(0NMULJD((
"CD(KLFFLQGHR(HSINMSF(MDJLNMED(ELHJDMYSIGLH(JISHOSMOJ(SMD(DJIS^FGJCDO(IL(UMLIDEI(ICD(UN^FGE(

CDSFIC](JSKDIP](SHO(QDFKSMD(^P([GHG[GhGHR(SOYDMJD(DHYGMLH[DHISF(G[USEIJ>("CDJD(
JISHOSMOJ(SMD(GHIDHODO(IL([DDI(ICD(KLFFLQGHR(UNMULJDJ>((
V>(-DKGHD(SHO(ODFGHDSID(JDFDEIDO(HSINMSF(MDJLNMEDJ(QGICGH(ICD("LQHJCGU(SHO(

DJIS^FGJC(MDJLNMED(ELHJDMYSIGLH(JISHOSMOJ(IL(SJJGJI(ICD("LQHJCGU(GH(MDONEGHR(
ICD(G[USEI(UMLULJDO(NJDJ(QGFF(CSYD(LH(ICD(DHYGMLH[DHI>((

@>(5LHJDMYD(YSFNS^FD(HSINMSF(MDJLNMEDJ(QGICGH(ICD("LQHJCGU(GH(SEELMOSHED(QGIC(ICD(
0LELUJLH("LQHJCGU(5L[UMDCDHJGYD(0FSH(6@AAV8(SHO(ICD(0LELUJLH(
"LQHJCGU(0SMTJ](.DEMDSIGLH](SHO(2UDH(/USED(0FSH(6VWWX8>((

g>(5LHJDMYD(SHO(UMLIDEI(HSINMSF(MDJLNMEDJ(QGICGH(ICD("LQHJCGU(SHO(ICD(9DHHDII(
)MDS(.DRGLH(GH(SEELMOSHED(QGIC(ICD(KLFFLQGHR(ULFGEGDJ(LK(ICD(9DHHDII()MDS(
.DRGLH(5L[UMDCDHJGYD(0FSH(6@AAA8](SJ(S[DHODO>((
S>(0MDJDMYD(SHO(UMLIDEI(SMDSJ(QCGEC(SMD(HSINMSFFP(NHJNGIS^FD(KLM(ODYDFLU[DHI(

LM(QCGEC(UMLYGOD(YSFNS^FD(QGFOFGKD(CS^GISI(GHEFNOGHR(JIMDS[(YSFFDPJ](
MGUSMGSH(hLHDJ](JIDDU(JFLUDJ](KFLLOUFSGHJ](QLLOFSHOJ](QDIFSHOJ](SHO(
JDSJLHSF(CGRC(QSIDM(IS^FD(JLGFJ>((

(
3GHSF(-MSKI(0SRD(i(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

^>(5LHIGHND(IL(UMDJDMYD(JDHJGIGYD(HSINMSF(SMDSJ(SHO(QGFOFGKD(CS^GISIJ(KML[(
ODYDFLU[DHI(^P(JIMDHRICDHGHR(HSINMSF(MDJLNMED(ELHJDMYSIGLH(JISHOSMOJ(
ELHISGHDO(GH(DSEC([NHGEGUSFGIPZJ(hLHGHR(SHO(JN^OGYGJGLH(SHO(FSHO(
ODYDFLU[DHI(LMOGHSHED>((

E>(0MLIDEI(MDRGLHSF(QSIDMJCDOJ(SHO(ICD(fNSFGIP(LK(RMLNHOQSIDM(SHO(JIMDS[J(
QGICGH(ICD(.DRGLH(SHO(UNMJND([DSJNMDJ(IL([SGHISGH(SHO](QCDMD(ULJJG^FD](
G[UMLYD(QSIDM(fNSFGIP>((

;>('DHDMSF()UUFGES^GFGIP(LK(5LHJDMYSIGLH(/ISHOSMOJ((
V>(#H(ICD(DYDHI(ICSI(ICD(UMLYGJGLHJ(LK(ICGJ(/DEIGLH(SHO(SHP(LICDM(UMLYGJGLHJ(LK(ICD(

"LQHJCGU(5LOD(SMD(GH(ELHKFGEI](ICD([LMD(MDJIMGEIGYD(UMLYGJGLHJ(JCSFF(SUUFP>((
@>(#H(ICD(DYDHI(ICSI(IQL(LM([LMD(HSINMSF(MDJLNMED(SMDSJ(GODHIGKGDO(GH(ICGJ(/DEIGLH(

LEENM(LH(ICD(JS[D(FLI(LM(IMSEI](OGJINM^SHED(FG[GISIGLHJ(JCSFF(^D([DSJNMDO(
JDUSMSIDFP>(:CDMD(JNEC(MDJLNMED(SMDSJ(LYDMFSU](ICD([LJI(MDJIMGEIGYD(JISHOSMO(
6ICD(FDSJI(S[LNHI(LK(UDM[GIIDO(SFIDMSIGLH](MDRMSOGHR](EFDSMGHR](LM(^NGFOGHR8(
JCSFF(SUUFP(IL(ICD(SMDS(LK(LYDMFSU>((

X>(#I(JCSFF(^D(S(YGLFSIGLH(LK(ICGJ(5CSUIDM(IL(MDRMSOD](KGFF](UGUD](OGYDMI](ECSHHDF](^NGFO(
NULH](LM(LICDMQGJD(SFIDM(LM(OGJINM^(S(HSINMSF(MDJLNMED(UMLIDEIDO(^P(ICGJ(
/DEIGLH(UMGLM(IL(ICD(JN^[GJJGLH](MDYGDQ](SHO(SUUMLYSF(LK(SHP(SUUFGES^FD(
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SUUFGESIGLH(KLM(hLHGHR(LM(^NGFOGHR(UDM[GI6J8](ELHOGIGLHSF(NJD(LM(JUDEGSF(
DbEDUIGLH(SUUMLYSF](hLHGHR(YSMGSHED](LM(JN^OGYGJGLH(LM(FSHO(ODYDFLU[DHI(
UFSH6J8>((

g>($G[GISIGLHJ(IL(ICD(OGJINM^SHED(LK(MDJLNMEDJ(JCSFF(SUUFP(^DKLMD](ONMGHR](SHO(SKIDM(
ELHJIMNEIGLH(LH(S(JGID>((

`>(-GJINM^SHED(FG[GISIGLHJ](DJIS^FGJCDO(SJ(S([SbG[N[(UDMEDHISRD(LK(UDM[GIIDO(
OGJINM^SHED](JCSFF(^D(SUUFGDO(ELHENMMDHIFP(SJ(S(UDMEDHISRD(LK(DSEC(SUUFGES^FD(
MDJLNMED(SMDS(IL(ICD(DbIDHI(ICSI(GI(GJ(UMDJDHI(LH(ICD(DHIGMDIP(LK(SHP(IMSEI(LM(
SHP(FLI()&-(SJ(S(UDMEDHISRD(LK(ICD(SMDS(QGICGH(DSEC(OGJEMDID(MDJLNMED(SMDS(
[DSJNMGHR(LHD(SEMD(LM([LMD>()(OGJEMDID(MDJLNMED(SMDS(GJ(ICD(DHIGMDIP(LK(SHP(
JGHRFD(ELHIGRNLNJ(SMDS(EL[UMGJGHR(SHP(LHD(MDJLNMED(MDRNFSIDO(^P(ICD(
UMLYGJGLHJ(LK(ICGJ(/DEIGLH>()HP(SMDS(LK(MDJLNMED(LYDMFSU(JCSFF(^D([DSJNMDO(SJ(
USMI(LK(ICD(ELHIGRNLNJ(MDJLNMED(SMDS(QGIC(ICD([LJI(MDJIMGEIGYD(OGJINM^SHED(
FG[GISIGLH>((

e>(-GJINM^SHED(FG[GISIGLHJ(JCSFF(^D(SUUFGDO(^SJDO(LH(ICD(LEENMMDHED(LK(GODHIGKGDO(
MDJLNMED(SMDSJ(SI(ICD(IG[D(LK(SOLUIGLH(LK(ICGJ(/DEIGLH>(-GJINM^SHED(UDM[GIIDO(
LYDM(IG[D(GH([NFIGUFD(SUUFGESIGLHJ(LH(ICD(JS[D(FLI(LM(IMSEI(JCSFF(^D([DSJNMDO(
SRSGHJI(ICD(JS[D(LYDMSFF(FG[GISIGLHJ(DJIS^FGJCDO(SI(ICD(IG[D(LK(ICD(KGMJI(
SUUFGESIGLH>((

i>(#HKLM[SIGLH(JN^[GIIDO(IL(OD[LHJIMSID(EL[UFGSHED(QGIC(ICGJ(/DEIGLH(JCSFF(^D(
YDMGKGDO(SJ(ELMMDEI(^P(ICD("LQHJCGU(*HRGHDDM(LM(LICDM(fNSFGKGDO(UMLKDJJGLHSF(
SJ(ODIDM[GHDO(^P(ICD("LQHJCGU>((

(
3GHSF(-MSKI(0SRD(B(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

B>(.DRNFSIGLHJ(SHO(OGJINM^SHED(FG[GIJ(KLM(DSEC(JUDEGKGE(MDJLNMED(SMDS(JDI(KLMIC(^DFLQ(
JCSFF(^D(EL[UFGDO(QGIC(SJ(SUUFGES^FD>("CD(KLFFLQGHR(JN[[SMP(IS^FD(GJ(
UMLYGODO(SJ(SH(LYDMYGDQ(LK(OGJINM^SHED(FG[GISIGLHJ>(#H(EDMISGH(ESJDJ(SJ(
UMLYGODO(CDMDGH](DbEDUIGLHJ(LM([LOGKGESIGLHJ([SP(SUUFP>((

.DJLNMED()MDS(( 1SbG[N[(-GJINM^SHED((
3FLLOUFSGH(5LHJDMYSIGLH(-GJIMGEI(( A(n((
?DMP(/IDDU(/FLUDJ(( VA(n((
1LODMSIDFP(/IDDU(/FLUDJ(( @`(n((
/IDDU(/FLUD(1SMRGHJ(( @`(n((
:DIFSHOJ(( A(n((
%LHD(2HD(p(#HHDM(.GUSMGSH(;NKKDM(( A(n((
%LHD("QL(p(2NIDM(.GUSMGSH(;NKKDM(( V`(n((
/DSJLHSF(+GRC(:SIDM("S^FD(/LGFJ(( @A(n((
+DMGISRD("MDDJ(( A(n((
.SMD(/UDEGDJ(/GIDJ(( A(n((
*bEDUIGLHSF(&SINMSF()MDSJ(( VA(n((
3LMDJI(#HIDMGLM(+S^GISI(( VA(n((
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5FSJJ(#(:LLOFSHOJ(FLESIDO(LH(?DMP(/IDDU(/FLUDJ(( `n((
5FSJJ(#(:LLOFSHOJ(LNIJGOD(?DMP(/IDDU(/FLUDJ(( V`(n((
5FSJJ(##(:LLOFSHOJ(( V`(n((
5FSJJ(###(:LLOFSHOJ(GH('MDDHQSP(5LMMGOLMJ(( V`(n((
5FSJJ(###(:LLOFSHOJ(LNIJGOD('MDDHQSP(5LMMGOLMJ( @`(n((
(
5>(3FLLOUFSGH(5LHJDMYSIGLH((

)MDSJ(GODHIGKGDO(SJ(^DGHR(QGICGH(ICD(^LNHOSMGDJ(LK(ICD(3FLLOUFSGH(5LHJDMYSIGLH(
-GJIMGEI(JCSFF(HLI(^D(MDRMSODO](KGFFDO](^NGFI(NULH](ECSHHDFDO](LM(LICDMQGJD(SFIDMDO(LM(
OGJINM^DO(DbEDUI(GH(ELHKLM[SHED(QGIC()MIGEFD(?#(LK(ICGJ(5CSUIDM>((

->(/IDDU(/FLUD(5LHJDMYSIGLH((
V>(/IDDU(JFLUD(SMDSJ(JCSFF(^D(UMDJDMYDO(GH(ICDGM(HSINMSF(JISID(QCDHDYDM(ULJJG^FD>(

:CDMD(ELHJIMNEIGLH(LK(MLSOJ](^NGFOGHRJ](OMGYDQSPJ](LM(GHKMSJIMNEINMD(ESHHLI(
^D(SYLGODO](OGJINM^SHED(JCSFF(^D(TDUI(IL(ICD([GHG[N[(HDEDJJSMP(SHO](GH(HL(
ESJD](JCSFF(GI(DbEDDO(ICD(KLFFLQGHR(UDM[GIIDO(OGJINM^SHED(FG[GIJ<((
S>(1LODMSIDFP(/IDDU(/FLUDJ(7(&L([LMD(ICSH(IQDHIP7KGYD(6@`8(UDMEDHI(LK(

[LODMSIDFP(JIDDU(JFLUDJ(JCSFF(^D(MDRMSODO](EFDSMDO](^NGFI(NULH](LM(
LICDMQGJD(SFIDMDO(LM(OGJINM^DO>((

(
3GHSF(-MSKI(0SRD(W(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

^>(/IDDU(/FLUD(1SMRGHJ(7(&L([LMD(ICSH(IQDHIP7KGYD(6@`8(UDMEDHI(LK(JIDDU(
JFLUD([SMRGHJ(JCSFF(^D(MDRMSODO](EFDSMDO](^NGFI(NULH](LM(LICDMQGJD(
SFIDMDO(LM(OGJINM^DO>((

E>(?DMP(/IDDU(/FLUDJ(7(&L([LMD(ICSH(IDH(6VA8(UDMEDHI(LK(YDMP(JIDDU(JFLUDJ(
JCSFF(^D(MDRMSODO](EFDSMDO](^NGFI(NULH](LM(LICDMQGJD(SFIDMDO(LM(
OGJINM^DO>(#H(SOOGIGLH](OGJINM^SHED(UDM[GIIDO(LH(YDMP(JIDDU(JFLUDJ(
JCSFF(^D(FG[GIDO(IL(ICD(KLFFLQGHR(SEIGYGIGDJ<((
V8("G[^DM(CSMYDJIGHR](QCDH(ELHONEIDO(GH(EL[UFGSHED(QGIC(ICD(

MDfNGMDO(IG[^DM(CSMYDJIGHR(UFSH>(5FDSMENIIGHR(LM(RMN^^GHR(LK(
IMDDJ(GJ(UMLCG^GIDO(LH(YDMP(JIDDU(JFLUDJ>((

@8('MSOGHR(KLM(ICD([GHG[N[(ULMIGLH(LK(S(OMGYDQSP(HDEDJJSMP(KLM(
SEEDJJ(IL(ICD(UMGHEGUSF(NJD(SHO(JDQDM](QSIDM](SHO(LICDM(NIGFGIP(
FGHDJ(QCDH(GI(ESH(^D(OD[LHJIMSIDO(IL(ICD(JSIGJKSEIGLH(LK(ICD(
"LQHJCGU(ICSI(HL(LICDM(MLNIGHR(GJ(UMSEIGES^FD](^NI(DbEFNOGHR(
JDQSRD(OGJULJSF(JPJID[J>((

X8(+GTGHR(SHO(MGOGHR(IMSGF6J8(LK([GHG[N[(SODfNSID(QGOIC6J8](QCDMD(
ODYDFLUDO(JL(SJ(IL([GHG[GhD(ULIDHIGSF(DMLJGLH](KLFFLQ(DbGJIGHR(
ILULRMSUCGE(ELHILNMJ(IL(ICD(RMDSIDJI(ODRMDD(UMSEIGES^FD](SHO(
QCDMD(NJGHR(NHUSYDO(JNMKSEDJ(IL(ICD([SbG[N[(UMSEIGES^FD(
DbIDHI>((

@>()FF(UDM[GIIDO(^NGFOGHRJ(LM(JIMNEINMDJ(JCSFF(^D(ELHJIMNEIDO(GH(JNEC(S([SHHDM(SJ(IL(UMLYGOD(
KLM(ICD(FDSJI(SFIDMSIGLH(HDEDJJSMP(LK(ICD(DbGJIGHR(RMSOD](YDRDISIGLH](SHO(
HSINMSF(JLGFJ(ELHOGIGLH>((
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X>()(RMSOGHR(UFSH(JCSFF(^D(UMLYGODO(GODHIGKPGHR(ICD(DbGJIGHR(ELHILNMJ(LK(ICD(JGID](
UMLULJDO(KGHGJCDO(RMSODJ](SHO(ICD(UMLULJDO(FLESIGLH(LK(SFF(^NGFOGHRJ(SHO(
JIMNEINMDJ>($LESIGLHJ(KLM(SFF(JILETUGFDO(DSMIC](JILHD](SHO(LICDM([SIDMGSFJ(JCSFF(
^D(JCLQH(LH(ICD(UFSH(SHO(JCSFF(HLI(^D(FLESIDO(QGICGH(ICD(OMGU(FGHD(LK(SHP(
IMDDJ(GHIDHODO(IL(MD[SGH(ULJI(UDM[GIIDO(OGJINM^SHED>((

g>(*bEDJJGYD(ENI(SHO(KGFF(JCSFF(^D(SYLGODO>(&DQ(MLSOJ(SHO(G[UMLYD[DHIJ(IL(DbGJIGHR(
MLSOJ(JCLNFO(^D(ODJGRHDO(QGICGH(ICD(DbGJIGHR(ELHILNMJ(LK(ICD(FSHO(IL(ICD(
DbIDHI(ULJJG^FD(SHO(JIMGYD(KLM(EL[USIG^GFGIP(QGIC(ICD(ECSMSEIDM(LK(MNMSF(MLSOJ>((

`>(3GHGJCDO(JFLUDJ(LK(UDM[GIIDO(ENI(SHO(KGFF(JCSFF(HLI(DbEDDO(ICGMIP7ICMDD(6XX8(UDMEDHI(
JFLUD(NHFDJJ(ICD(SUUFGESHI(ESH(OD[LHJIMSID(ICD([DICLO(^P(QCGEC(JIDDUDM(
JFLUDJ(QGFF(^D(JIS^GFGhDO(SHO([SGHISGHDO(SODfNSIDFP>((

e>()HP(JILETUGFD6J8(LK(DSMIC(GHIDHODO(IL(^D(JILMDO(KLM([LMD(ICSH(IQDHIP7LHD(6@V8(
OSPJ(JCSFF(^D(JDDODO(LM(LICDMQGJD(JIS^GFGhDO(IL(ICD(JSIGJKSEIGLH(LK(ICD(
"LQHJCGU(*HRGHDDM(>()HP(OGJINM^DO(SMDSJ(LK(?DMP(/IDDU(/FLUD(SHO(SHP(ENI(SHO(
KGFF(MDJNFIGHR((

(
3GHSF(-MSKI(0SRD(VA(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

GH(JFLUDJ(LK(RMDSIDM(ICSH(IQDHIP(6@A8(UDMEDHI(JCSFF(^D(UMLIDEIDO(QGIC(SH(DMLJGLH(
ELHIMLF(^FSHTDI>((

i>()HP(OGJINM^SHED(LK(FSHO(JCSFF(^D(GH(EL[UFGSHED(QGIC(ICD(DMLJGLH(SHO(
JDOG[DHISIGLH(ELHIMLF(JISHOSMOJ(LK(5CSUIDM(VWA](/N^OGYGJGLH(SHO($SHO(
-DYDFLU[DHI](SHO(0)(-*0("GIFD(@`](5CSUIDM(VA@>((
S>()H(DMLJGLH(SHO(JDOG[DHISIGLH(ELHIMLF(UFSH(SHO(JLGF(JIS^GFGhSIGLH(UFSH(JCSFF(

^D(JN^[GIIDO(ELHJGJIDHI(QGIC(ICD(MDfNGMD[DHIJ(LK(5CSUIDM(VWA](
/N^OGYGJGLH(SHO($SHO(-DYDFLU[DHI>((

^>("CD(UFSH(JCSFF(OD[LHJIMSID(CLQ(JLGF(QGFF(^D(UMLIDEIDO(KML[(DMLJGLH(ONMGHR(
ELHJIMNEIGLH(SHO(CLQ(JLGF(QGFF(^D(JIS^GFGhDO(NULH(ICD(EL[UFDIGLH(LK(
ELHJIMNEIGLH>((

B>(:CDMD(ICD(KLFFLQGHR(GHKLM[SIGLH(CSJ(HLI(^DDH(UMDYGLNJFP(JN^[GIIDO(SJ(USMI(LK(S(
JN^OGYGJGLH(LM(FSHO(ODYDFLU[DHI(UFSH(SUUFGESIGLH](JNEC(GHKLM[SIGLH(JCSFF(^D(
JN^[GIIDO(IL(ICD("LQHJCGU(QGIC(^NGFOGHR(UDM[GI](ELHOGIGLHSF(NJD](JUDEGSF(
DbEDUIGLH](LM(hLHGHR(SUUFGESIGLHJ](QCDH(SUUFGES^FD<((
S>("CD(SODfNSEP(LK(SEEDJJ(IL(ICD(JGID(KLM(D[DMRDHEP(YDCGEFDJ(JCSFF(^D(JN^aDEI(

IL(MDYGDQ(^P(ICD(KGMD([SMJCSF(LM(CGJ(ODJGRHDD>("CD(HDEDJJSMP(
GHKLM[SIGLH(JCSFF(^D(JN^[GIIDO(^P(ICD(SUUFGESHI(IL(ICD(KGMD([SMJCSF(LM(
CGJ(ODJGRHDD(KLM(CGJ(MDYGDQ>((

^>('MSOGHR(UFSH(SHO(*MLJGLH(SHO(/DOG[DHISIGLH(5LHIMLF(0FSHJ>((
*>(:DIFSHOJ(5LHJDMYSIGLH((

V>(:DIFSHOJ(JCSFF(HLI(^D(MDRMSODO](KGFFDO](UGUDO](OGYDMIDO](ECSHHDFDO](^NGFI(NULH](LM(
LICDMQGJD(SFIDMDO(LM(OGJINM^DO](GHEFNOGHR(KLM(UNMULJDJ(LK(SEEDJJ(LM(NIGFGIP(
EMLJJGHRJ](DbEDUI(QCDMD(SFF(SUUFGES^FD(UDM[GIJ(CSYD(^DDH(L^ISGHDO(SHO(ELUP(
ICDMDLK(JN^[GIIDO(IL(ICD("LQHJCGU>((

@>()HP(SUUFGESHI(UMLULJGHR(S(NJD](SEIGYGIP](LM(G[UMLYD[DHI(QCGEC(QLNFO(DHISGF(ICD(
MDRMSOGHR(LM(UFSED[DHI(LK(KGFF(GH(QDIFSHOJ(JCSFF(UMLYGOD(ICD("LQHJCGU(QGIC(
UMLLK(ICSI(ICD(0DHHJPFYSHGS(-DUSMI[DHI(LK(*HYGMLH[DHISF(0MLIDEIGLH(
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6;NMDSN(LK(-S[J(SHO(:SIDMQSP(/SKDIP(SHO(;NMDSN(LK(:SIDM(4NSFGIP(
1SHSRD[DHI8(SHO(ICD(!>/>()M[P(5LMUJ(LK(*HRGHDDMJ(CSYD(^DDH(ELHISEIDO(IL(
ODIDM[GHD(ICD(SUUFGES^GFGIP(LK(JISID(SHO(KDODMSF(QDIFSHO(MDRNFSIGLHJ>()HP(
SUUFGESHI(ELHISEIDO(^P(ICD(0DHHJPFYSHGS(-DUSMI[DHI(LK(*HYGMLH[DHISF(
0MLIDEIGLH(LM(ICD(!>/>()M[P(5LMUJ(LK(*HRGHDDMJ(GH(MDRSMO(IL(QDIFSHOJ(SFJL(
JCSFF(ELHENMMDHIFP(UMLYGOD(IL(ICD("LQHJCGU(S(ELUP(LK(JNEC(ELMMDJULHODHED>((

X>(:CDMD(UDM[GIIDO(JN^aDEI(IL(SUUFGES^FD(MDRNFSIGLH(SHO(SJ(LICDMQGJD(UMLYGODO(
CDMDGH](JDQDMJ(LM(LICDM(FGfNGO(IMSHJULMI(UGUDFGHDJ(JCSFF(LHFP(^D(UDM[GIIDO(IL(
EMLJJ((

(
3GHSF(-MSKI(0SRD(VV(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

QDIFSHOJ(LH(ICD([GHG[N[(IMSYDMJSF(OGJISHED(SHO(QCDMD(DYDMP(UMDESNIGLH(JCSFF(^D(
ISTDH(IL(UMDYDHI(FDSTJ(6GHEFNOGHR(b7MSP(LK(JIDDF(QDFOJ8(SHO(IL(UMDYDHI(SHP(
ULJJG^FD(OMSGHGHR(LK(ICD(QDIFSHO(6D>R>](QSIDM(KFLQGHR(ICMLNRC(LM(SFLHR(SHP(
UGUD(LM(IMDHEC8>((

g>(:CDMD(QDIFSHO(OGJINM^SHED(GJ(UDM[GIIDO(JN^aDEI(IL(SUUFGES^FD(MDRNFSIGLH(LH(SHP(
FLI(LM(IMSEI](HL([LMD(ICSH(IDH(6VA8(UDMEDHI(HLM([LMD(ICSH(LHD(6V8(SEMD(LK(SHP(
QDIFSHO(SMDS](QCGECDYDM(GJ(FDJJ](JCSFF(^D(OGJINM^DO(KLM(SHP(UNMULJD>("L(ICD(
[SbG[N[(DbIDHI(KDSJG^FD](SHP(OGJINM^SHED(IL(LM(FLJJ(LK(HSINMSF(QDIFSHOJ(JCSFF(
^D(EL[UDHJSIDO(QGIC(EMDSIDO(QDIFSHO(SMDSJ(SI(ICD(MSID(LK(ICMDD(IG[DJ(ICD(FLJI(
LM(OGJINM^DO(QDIFSHO(SMDS>(5MDSIDO(QDIFSHOJ(JCSFF(^D(CPOMLFLRGESFFP(KDO(QGIC(
JILM[QSIDM(OGJECSMRDO(KML[(SH(SUUMLYDO(JILM[QSIDM([SHSRD[DHI(KSEGFGIP(
SHO([SP(^D(FLESIDO(SI(S(JGID(SUUMLYDO(^P(ICD("LQHJCGU(KLM(MD[DOGSIGLH](
QCDICDM(LH(LM(LKK(ICD(UMLUDMIP(ICSI(ELHISGHJ(ICD(JN^aDEI(QDIFSHO>(:CDMD(SHO(
IL(ICD(DbIDHI(SUUFGES^FD](GH(FGDN(LK(QDIFSHO(EMDSIGLH](FLJJ(LK(HSINMSF(QDIFSHOJ(
[SP(^D(EL[UDHJSIDO(^P(UDM[SHDHI(ELHJDMYSIGLH(LK(LICDM(DbGJIGHR(QDIFSHOJ(
LM(^P(MDJILMSIGLH(LK(KLM[DM(QDIFSHOJ(6D>R>](ICMLNRC(MD[LYSF(LK(IGFDKGDFOJ(LM(
LICDM(OMSGHSRD(KSEGFGIGDJ8(^P([DSHJ(JSIGJKSEILMP(IL(ICD("LQHJCGU>((

`>(:CDMD(MDfNGMDO(IL(EL[UFP(QGIC(JISID(LM(KDODMSF(MDRNFSIGLH](SHP(SUUFGESHI(SFJL(
JCSFF(UMLYGOD(ICD("LQHJCGU(QGIC(S(KNFF(QDIFSHO(ODFGHDSIGLH(MDULMI(ELHONEIDO(
^P(S(fNSFGKGDO(QDIFSHO(^GLFLRGJI](JLGF(JEGDHIGJI](LM(DHYGMLH[DHISF(UMLKDJJGLHSF(
LK(OD[LHJIMSIDO(fNSFGKGESIGLHJ](JN^aDEI(IL(ICD(KLFFLQGHR<((
^>(:CDMD(ICDMD(GJ(SHP(fNDJIGLH(SJ(IL(ICD(SEENMSEP(LK(ICD(QDIFSHO(ODFGHDSIGLH(

MDULMI](ICD("LQHJCGU([SP(CGMD(S(fNSFGKGDO(ELHJNFISHI(IL(MDYGDQ(ICD(
ODFGHDSIGLH(SHO(MDEL[[DHO(MDYGJGLHJ(SI(ICD(SUUFGESHIZJ(DbUDHJD>((

E>(/NEC(S(UMLKDJJGLHSF(JCSFF(EDMIGKP(ICSI(ICD([DICLOJ(NJDO(ELMMDEIFP(MDKFDEI(ICD(
ENMMDHIFP(SEEDUIDO(IDECHGESF(ELHEDUIJ](GHEFNOGHR(GODHIGKGESIGLH(SHO(
SHSFPJGJ(LK(QDIFSHO(YDRDISIGLH](CPOMGE(JLGFJ](SHO(CPOMLFLRGE(GHOGESILMJ>(
1DICLOJ(NJDO(GH(ICD(ODFGHDSIGLH(MDULMI(JCSFF(^D(SEEDUIS^FD(IL(ICD(
"LQHJCGU(*HRGHDDM(LM(LICDM(fNSFGKGDO(ELHJNFISHI(CGMDO(^P(ICD(
"LQHJCGU>((

O>("CD(QDIFSHO(MDULMI(JN^[GIIDO(IL(ICD("LQHJCGU(JCSFF(GHEFNOD(S(
ODIDM[GHSIGLH(LK(QCDICDM(QDIFSHOJ(SMD(UMDJDHI(LH(ICD(JGID(SHO(S(KNFF(
ODFGHDSIGLH](SMDS([DSJNMD[DHI(6GH(JfNSMD(KDDI8](SHO(ODJEMGUIGLH(LK(SHP(
QDIFSHOJ(ODIDM[GHDO(IL(^D(UMDJDHI>((
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(
3>(:SIDMELNMJD(k(.GUSMGSH(;NKKDM(0MLIDEIGLH(/ISHOSMOJ((

V>(%LHD(2HD(p(#HHDM(.GUSMGSH(;NKKDM(p(:GIC(ICD(DbEDUIGLH(LK(ICLJD(NJDJ(LM(SEIGYGIGDJ(
FGJIDO(^DFLQ](HL(FSHO(OGJINM^SHED(JCSFF(^D(UDM[GIIDO(QGICGH(ICD(%LHD(2HD(
.GUSMGSH(;NKKDM<((
 S>(.DRNFSIDO(SEIGYGIGDJ(UDM[GIIDO(^P(ICD(5L[[LHQDSFIC(6G>D>(UDM[GIIDO(

JIMDS[(LM(QDIFSHO(EMLJJGHR8>((
3GHSF(-MSKI(0SRD(V@(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

 ^>(0MLYGJGLH(KLM(IMSGF(SHO(IMSGF(SEEDJJ(QCDMD(SUUMLYDO(^P(ICD("LQHJCGU(
QGIC([GHG[N[(OGJINM^SHED(IL(DbGJIGHR(QLLOFSHO(YDRDISIGLHc((

 E>(/DFDEIGYD(MD[LYSF(LK(CShSMOLNJ(LM(GHYSJGYD(SFGDH(YDRDISIGYD(JUDEGDJc(
LM((

 O>(?DRDISIGLH([SHSRD[DHI(GH(SEELMOSHED(QGIC(SH(SUUMLYDO(FSHOJESUD(
UFSH(LM(LUDH(JUSED([SHSRD[DHI(UFSH>((

(
@>(%LHD("QL(p(2NIDM(.GUSMGSH(;NKKDM(7(*bEDUI(KLM(ICD(KLFFLQGHR(SEIGYGIGDJ](HL([LMD(

ICSH(KGKIDDH(6V`8(UDMEDHI(LK(S(%LHD("QL(.GUSMGSH(;NKKDM(JCSFF(^D(MDRMSODO](
KGFFDO](^NGFI(NULH](LM(LICDMQGJD(SFIDMDO(LM(OGJINM^DO<((
S>()EIGYGIGDJ(UDM[GIIDO(GH(ICD(%LHD(2HD(.GUSMGSH(;NKKDM>((
^>("G[^DM(CSMYDJIGHR](QCDH(ELHONEIDO(GH(EL[UFGSHED(QGIC(S(IG[^DM(

CSMYDJIGHR(UFSH(SUUMLYDO(^P(ICD("LQHJCGU>(5FDSM7ENIIGHR(LK(IG[^DM(
JCSFF(HLI(^D(UDM[GIIDO(QGICGH(ICD(MGUSMGSH(^NKKDM>((

'>(5LHJDMYSIGLH(LK(/DSJLHSF(+GRC(:SIDM("S^FD(/LGFJ((
V>(:GIC(ICD(DbEDUIGLH(LK(ICLJD(NJDJ(LM(SEIGYGIGDJ(FGJIDO(^DFLQ](SHO(QCDMD(HLI(

LICDMQGJD(MDRNFSIDO([LMD(MDJIMGEIGYDFP(NHODM(ICD(UMLYGJGLHJ(LK(ICGJ(5CSUIDM](
HL([LMD(ICSH(IQDHIP(6@A8(UDMEDHI(LK(SHP(/DSJLHSF(+GRC(:SIDM("S^FD(/LGF(
JCSFF(^D(MDRMSODO](KGFFDO](^NGFI(NULH](LM(LICDMQGJD(SFIDMDO(LM(OGJINM^DO<((
S>(.DRNFSIDO(SEIGYGIGDJ(UDM[GIIDO(^P(ICD(5L[[LHQDSFIC(6G>D>(UDM[GIIDO(

JIMDS[(LM(QDIFSHO(EMLJJGHR8c((
^>(0MLYGJGLH(KLM(IMSGFJc((
E>(/DFDEIGYD(MD[LYSF(LK(CShSMOLNJ(LM(GHYSJGYD(SFGDH(YDRDISIGYD(JUDEGDJc(LM((
O>(?DRDISIGLH([SHSRD[DHI(GH(SEELMOSHED(QGIC(SH(SUUMLYDO(FSHOJESUD(UFSH(LM(

LUDH(JUSED([SHSRD[DHI(UFSH>((
@>(&LIQGICJISHOGHR(ICD(IQDHIP(6@A8(UDMEDHI(OGJINM^SHED(FG[GISIGLH(JDI(KLMIC(S^LYD](

ICD(KLFFLQGHR(MDRNFSIGLHJ(JCSFF(SUUFP(IL(/DSJLHSF(+GRC(:SIDM("S^FD(/LGFJ<((
 S>(&L(JIMNEINMDJ(KLM(CN[SH(NJD(LM(CS^GISIGLH(LM(KLM(MDRNFSM(SHG[SF(

LEENUSHEP(JCSFF(^D(ELHJIMNEIDO(GH(SHP(SMDS(LK(JLGF(QCDMD(ICD(JDSJLHSF(
CGRC(QSIDM(IS^FD(GJ(QGICGH(LHD(6V8(KLLI(LK(ICD(JNMKSEDc((

 ^>(&L(JN^JNMKSED(JDQSRD(JPJID[(JCSFF(^D(ELHJIMNEIDO(QGICGH(SHP(SMDS(
LK(/DSJLHSF(+GRC(:SIDM("S^FD(/LGF>((

(
3GHSF(-MSKI(0SRD(VX(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

 E>(&L(MLSOQSP(JCSFF(EMLJJ(SHP(SMDS(LK(/DSJLHSF(+GRC(:SIDM("S^FD(/LGF(
DbEDUI(QCDMD(UMLYGOGHR(HDEDJJSMP(SEEDJJ(QCGEC(EFDSMFP(GJ(LICDMQGJD(
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G[UMSEIGES^FD(SHO(LHFP(QCDMD(OMSGHSRD](SODfNSID(^SJD(UMDUSMSIGLH](
SHO(JUDEGSF(USYGHR(SUUMLYDO(^P(ICD("LQHJCGU(*HRGHDDM(JCSFF(^D(
UMLYGODO>((

(
+>(+DMGISRD("MDDJ((

V>(&L(+DMGISRD("MDDJ](JCSFF(^D(MD[LYDO(KML[(SHP(FLI(LM(IMSEI(DbEDUI(QCDMD()UUFGESHI(
OD[LHJIMSIDJ(IL(ICD(JSIGJKSEIGLH(LK(ICD("LQHJCGU(ICSI(JNEC(MD[LYSF(GJ(
DJJDHIGSF(IL(DFG[GHSID(CShSMOLNJ(ELHOGIGLH6J8>(#H(ELHJGODMSIGLH(LK(SHP(HDDO(
KLM(IMDD(MD[LYSF](ICD("LQHJCGU([SP(DHRSRD(ICD(JDMYGEDJ(LK(SH(SM^LMGJI](
MDSJLHS^FD(ELJIJ(ICDMDKLMD(IL(^D(^LMHD(^P(ICD()UUFGESHI>((

@>("L(ICD([GHG[N[(DbIDHI(HDEDJJSMP(IL(UDM[GI(MDIDHIGLH(LK(+DMGISRD("MDDJ(QCGFD(
UMLYGOGHR(KLM(FSQKNF(NJD]([LOGKGESIGLH(IL(LICDMQGJD(SUUFGES^FD(SMDS(SHO(^NFT(
MDfNGMD[DHIJ([SP(^D(SUUMLYDO(GH(ICD(KLFFLQGHR(JGINSIGLHJ<((
S>(:CDMD(SUUMLYDO(^P(ICD(;LSMO(LK(/NUDMYGJLMJ(SJ(USMI(LK(SHP(SUUFGES^FD(

JN^OGYGJGLH(LM(FSHO(ODYDFLU[DHI(SUUFGESIGLH](LM((
^>(:CDMD(SUUMLYDO(^P(ICD(%LHGHR(2KKGEDM(NULH(SUUMLYSF(LK(SHP(SUUFGES^FD(

^NGFOGHR(UDM[GI](SHO((
E>(0MLYGODO(ICSI(HL(SUUFGES^FD(PSMO(SMDS(JDI^SET(JCSFF(^D(MDONEDO([LMD(ICSH(

KGKIP(6`A8(UDMEDHI](DbEDUI(QCDMD(SUUMLYDO(SJ(S(YSMGSHED(^P(ICD(%LHGHR(
+DSMGHR(;LSMO>((

(
X>(:CDMD(SHP(SUUFGESHI(KLM(^NGFOGHR](hLHGHR](JN^OGYGJGLH(LM(FSHO(ODYDFLU[DHI(

SUUMLYSF(DJIS^FGJCDJ(ELHJDMYSIGLH(MDJIMGEIGLHJ(SEEDUIS^FD(IL(ICD("LQHJCGU(
QCGEC(JCSFF(MDJNFI(GH(ICD(ELHJDMYSIGLH(LK(+DMGISRD("MDDJ](SFF(JNEC(+DMGISRD(
"MDDJ(IL(^D(MDISGHDO(JCSFF(^D(EMDOGIDO(ILQSMO(SHP(IMDD(MDUFSED[DHI(MDfNGMDO(
NHODM(w(@`A7Bi>+>B(^DFLQ](SI(ICD(MSIGL(LK(KLNM(IMDDJ(EMDOGIDO(KLM(DSEC(+DMGISRD(
"MDD(MDISGHDO>((

(
#>(.SMD(/UDEGDJ(/GIDJ((

V>(:GIC(ICD(DbEDUIGLH(LK(JDFDEIGYD(MD[LYSF(LK(CShSMOLNJ(LM(GHYSJGYD(SFGDH(YDRDISIGYD(
JUDEGDJ](HL(.SMD(/UDEGDJ(/GID(JCSFF(^D(MDRMSODO](KGFFDO](^NGFI(NULH](LM(LICDMQGJD(
SFIDMDO(LM(OGJINM^DO>((

@>()(^NKKDM(SMDS(QGIC(S([GHG[N[(OG[DHJGLH(LK(IQDHIP7KGYD(6@`8(KDDI(JCSFF(^D(
UMLYGODO(SMLNHO(ICD(DHIGMD(UDMG[DIDM(LK(SHP(.SMD(/UDEGDJ(/GID(QGICGH(QCGEC(
HL(FSHO(OGJINM^SHED(JCSFF(^D(UDM[GIIDO>((

X>("L(ICD([GHG[N[(DbIDHI(HDEDJJSMP(IL(SYLGO(OGJINM^SHED(IL(.SMD(/UDEGDJ(/GID6J8(LM(
IL(UMLYGOD(KLM(MDfNGMDO(^NKKDM6J8](QCGFD(UMLYGOGHR(KLM(FSQKNF(NJD]([LOGKGESIGLH(
IL((

(
3GHSF(-MSKI(0SRD(Vg(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

LICDMQGJD(SUUFGES^FD(SMDS(SHO(^NFT(MDfNGMD[DHIJ([SP(^D(SUUMLYDO(GH(ICD(KLFFLQGHR(
JGINSIGLHJ<((
S>(:CDMD(SUUMLYDO(^P(ICD(;LSMO(LK(/NUDMYGJLMJ(SJ(USMI(LK(SHP(SUUFGES^FD(

JN^OGYGJGLH(LM(FSHO(ODYDFLU[DHI(SUUFGESIGLH](LM((
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^>(:CDMD(SUUMLYDO(^P(ICD(%LHGHR(2KKGEDM(NULH(SUUMLYSF(LK(SHP(SUUFGES^FD(
^NGFOGHR(UDM[GI](SHO((

E>(0MLYGODO(ICSI(HL(SUUFGES^FD(PSMO(SMDS(JDI^SET(JCSFF(^D(MDONEDO([LMD(ICSH(
KGKIP(6`A8(UDMEDHI](DbEDUI(QCDMD(SUUMLYDO(SJ(S(YSMGSHED(^P(ICD(%LHGHR(
+DSMGHR(;LSMO>((

(
=>(*bEDUIGLHSF(&SINMSF()MDSJ((

V>(:GIC(ICD(DbEDUIGLH(LK(ICLJD(NJDJ(LM(SEIGYGIGDJ(FGJIDO(^DFLQ](SHO(QCDMD(HLI(
LICDMQGJD(MDRNFSIDO([LMD(MDJIMGEIGYDFP(NHODM(ICD(UMLYGJGLHJ(LK(ICGJ(5CSUIDM](
HL([LMD(ICSH(IDH(6VA8(UDMEDHI(LK(SHP(*bEDUIGLHSF(&SINMSF()MDS](QCDMD(HLI(
LICDMQGJD(EFSJJGKGDO(SJ(QLLOFSHO](JCSFF(^D(MDRMSODO](KGFFDO](^NGFI(NULH](LM(
LICDMQGJD(SFIDMDO(LM(OGJINM^DO<((
S>(.DRNFSIDO(SEIGYGIGDJ(UDM[GIIDO(^P(ICD(5L[[LHQDSFIC(6G>D>(UDM[GIIDO(

JIMDS[(LM(QDIFSHO(EMLJJGHR8c((
^>(0MLYGJGLH(KLM(IMSGFJc((
E>(/DFDEIGYD(MD[LYSF(LK(CShSMOLNJ(LM(GHYSJGYD(SFGDH(YDRDISIGYD(JUDEGDJc(LM((
O>(?DRDISIGLH([SHSRD[DHI(GH(SEELMOSHED(QGIC(SH(SUUMLYDO(FSHOJESUD(UFSH(LM(

LUDH(JUSED([SHSRD[DHI(UFSH>((
@>(*bEDUIGLHSF(&SINMSF()MDSJ(QCGEC(SMD(EFSJJGKGDO(SJ(:LLOFSHO(LH(ICD(:LLOFSHO(

5FSJJGKGESIGLH(1SU](JCSFF(^D(MDRNFSIDO(SJ(UMLYGODO(GH(w(@`A7Bi>9](QGICLNI(
KNMICDM(FG[GISIGLH(NHODM(ICGJ(JN^JDEIGLH>((

9>(:LLOFSHOJ(SHO(+DORDMLQJ((
V>(-GJINM^SHED($G[GISIGLHJ(KLM(:LLOFSHOJ(SHO(+DORDMLQJ((

&LIQGICJISHOGHR(ICD(UMLYGJGLHJ(LK(ICGJ(/DEIGLH](JDFDEIGYD(CSMYDJIGHR(LK(IG[^DM(
JCSFF(^D(UDM[GIIDO(QCDMD(NHODMISTDH(GH(EL[UFGSHED(QGIC(ICD(UMLYGJGLHJ(JDI(
KLMIC(GH(w(@`A7Bi>+>VX(^DFLQ>(5FDSMENIIGHR(LK(SHP(QLLOFSHO(SMDS(JCSFF(^D(
UMLCG^GIDO(DbEDUI(IL(ICD([GHG[N[(DbIDHI(HDEDJJSMP(IL(UDM[GI(ICD(
G[UFD[DHISIGLH(LK(SH(SUUMLYDO(FSHO(ODYDFLU[DHI(LM(^NGFOGHR(UDM[GI(GH(
ELHKLM[SHED(QGIC(ICGJ(JDEIGLH>(*bEDUI(KLM(SH(SUUMLYDO(IG[^DM(CSMYDJIGHR(
LUDMSIGLH](SFF(QLLOFSHO(OGJINM^SHED(JCSFF(^D(JN^aDEI(IL(ICD(KLFFLQGHR(ILISF(
OGJINM^SHED(FG[GISIGLHJ<((
(

3GHSF(-MSKI(0SRD(V`(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

S>(0DM[GIIDO(QLLOFSHO(OGJINM^SHED(LH(SHP(FLI(LM(IMSEI(JCSFF(HLI(DbEDDO(KGYD(
6`8(UDMEDHI(LK(SHP(SMDS(ODJGRHSIDO(5FSJJ(#(:LLOFSHO(LH(ICD(0LELUJLH(
"LQHJCGU(:LLOFSHO(5FSJJGKGESIGLH(1SU](QCDMD(JNEC(QLLOFSHO(GJ(
ELDbIDHJGYD(QGIC(SHP(SMDS(LK(?DMP(/IDDU(/FLUD>((

^>(*bEDUI(QCDMD(w(@`A7Bi>9>V>S(SUUFGDJ](UDM[GIIDO(QLLOFSHO(OGJINM^SHED(LH(
SHP(FLI(LM(IMSEI(JCSFF(HLI(DbEDDO(KGKIDDH(6V`8(UDMEDHI(LK(SHP(SMDS(
ODJGRHSIDO(5FSJJ(#(LM(5FSJJ(##(:LLOFSHO(LH(ICD(0LELUJLH("LQHJCGU(
:LLOFSHO(5FSJJGKGESIGLH(1SU](HLM(SHP(QLLOFSHO(QGICGH(S(ODJGRHSIDO(
'MDDHQSP(5LMMGOLM>((

E>(2NIJGOD(LK(SMDSJ(ODJGRHSIDO(SJ('MDDHQSP(5LMMGOLMJ](UDM[GIIDO(QLLOFSHO(
OGJINM^SHED(LH(SHP(FLI(LM(IMSEI(JCSFF(HLI(DbEDDO(IQDHIP7KGYD(6@`8(
UDMEDHI(LK(SHP(5FSJJ(###(:LLOFSHO>((
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O>(0DM[GIIDO(QLLOFSHO(OGJINM^SHED(LH(SHP(FLI(LM(IMSEI(JCSFF(HLI(DbEDDO(IDH(
6VA8(UDMEDHI(LK(SHP(SMDS(ODJGRHSIDO(SJ(3LMDJI(#HIDMGLM(+S^GISI(LH(ICD(
0LELUJLH("LQHJCGU(:LLOFSHO(5FSJJGKGESIGLH(1SU>((

D>(-GJINM^SHED(FG[GISIGLHJ(JCSFF(^D([DSJNMDO(^SJDO(LH(ICD(DbIDHI(LK(ICD(
JN^aDEI(QLLOFSHO(EFSJJGKGESIGLH(SI(ICD(IG[D(LK(KGMJI(JN^[GJJGLH(LK(
SUUFGES^FD(SUUFGESIGLH6J8(SKIDM(ICD(SOLUIGLH(LK(ICGJ(/DEIGLH(SHO(JCSFF(
^D(GHOGESIDO(LH(SUUFGES^FD(UFSH6J8>("CD(DbIDHI(LK(SHP(SMDS(LK(QLLOFSHO(
OGJINM^SHED(JCSFF(^D([DSJNMDO(IL(GHEFNOD(ICD(DHIGMD(SMDS(QGICGH(ICD(
OMGU(FGHD(LK(SHP(IMDD(QCDMD(SHP(USMI(LK(ICD(SMDS(QGICGH(ICD(OMGU(FGHD(LK(
JSGO(IMDD(GJ(JN^aDEI(IL(QLLOFSHO(OGJINM^SHED>()HP(OGJINM^SHED(
FG[GISIGLH(JCSFF(MNH(QGIC(ICD(FSHO](LHED(DJIS^FGJCDO>(/N^JDfNDHI(
SUUFGESIGLHJ(JCSFF(^D(JN^aDEI(IL(ICD(GHGIGSF(ODIDM[GHSIGLH(LK(
OGJINM^SHED(FG[GISIGLHJ](MDRSMOFDJJ(LK(GHIDMYDHGHR(OGJINM^SHED(QCGEC(
[SP(CSYD(LEENMMDO>(#K](SI(SHP(IG[D(QGICGH(ICMDD(PDSMJ(UMGLM(IL(SH(
SUUFGES^FD(SUUFGESIGLH](ICDMD(CSO(DbGJIDO(S(RMDSIDM(DbIDHI(LK(QLLOFSHO](
JNEC(RMDSIDM(SMDS(JCSFF(^D(NIGFGhDO(IL(ESFENFSID(ICD(DbIDHI(LK(QLLOFSHO(
OGJINM^SHED(SHO(ICD(FG[GISIGLHJ(JDI(KLMIC(CDMDGH>((

@>(:LLOFSHO(.DUFSED[DHI>((
S>(:CDMD(UDM[GIIDO](SHP(QLLOFSHO(OGJINM^SHED(DbEDDOGHR(SHP(LK(ICD(KLFFLQGHR(

JISHOSMOJ(JCSFF(MDfNGMD(UMLYGJGLH(KLM(YDRDISIGLH(MDUFSED[DHI(SJ(JDI(
KLMIC(GH(w(@`A7Bi>+>B(^DFLQ>(*SEC(LK(ICD(KLFFLQGHR(JISHOSMOJ(JCSFF(^D(
SUUFGDO(GHODUDHODHIFP(SHO(ICD(ELMMDJULHOGHR(MDUFSED[DHI(
MDfNGMD[DHIJ(JCSFF(^D(EN[NFSIGYD>((
V8()HP(QLLOFSHO(OGJINM^SHED(GH(SHP(LK(ICD(KLFFLQGHR(SMDSJ<((

 6S8()HP(SMDS(ODJGRHSIDO(SJ(5FSJJ(#(LM(5FSJJ(##(:LLOFSHO(LH(
ICD(0LELUJLH("LQHJCGU(:LLOFSHO(5FSJJGKGESIGLH(1SUc((

(
3GHSF(-MSKI(0SRD(Ve(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

 6^8()HP(SMDS(ODJGRHSIDO(SJ(S('MDDHQSP(5LMMGOLMc((
 6E8()HP(SMDS(QGICGH(ICD(OMGU(FGHD(LK(SHP(+DMGISRD("MDDc((
 6O8()HP(SMDS(QGICGH(SHP(.GUSMGSH(;NKKDM>((

@8(:LLOFSHO(OGJINM^SHED(GH(DbEDJJ(LK(VA]AAA(JfNSMD(KDDI(LK(DbGJIGHR(
SMDS(LK(5FSJJ(###(QLLOFSHO(LM(CDORDMLQ6J8(KLM(DSEC(UMGHEGUSF(
NJD(UDM[GIIDO(LH(SHP(FLI(LM(IMSEI>()J(SH(DbS[UFD](QCDMD(IQL(
UMGHEGUSF(NJDJ(SMD(UDM[GIIDO](QLLOFSHO(OGJINM^SHED([SP(
GHYLFYD(NU(IL(@A]AAA(JfNSMD(KDDI(6VA]AAA(j(@8(^DKLMD(
MDUFSED[DHI(GJ(MDfNGMDO](DbEDUI(SJ(LICDMQGJD(UMLYGODO(CDMDGH>((

(
X>(#H(ODIDM[GHGHR(QCDMD(HDEDJJSMP(QLLOFSHO(OGJINM^SHED(JCSFF(LEENM(GH(ICD(ELHIDbI(

LK(SHP(JN^OGYGJGLH(LM(FSHO(ODYDFLU[DHI]()UUFGESHI(JCSFF(ELHJGODM(ICD(
KLFFLQGHR<((

S>("CD(FLESIGLH6J8(SHO(^DHDKGI(LK(ELHJDMYSIGLH(LK(CDSFICP([SINMD(QLLOFSHO(JISHOJc((
^>("CD(G[USEIJ](GH(IDM[J(LK(KNHEIGLHJ(SHO(YSFNDJ(IL(QGFOFGKD](LK(JDUSMSIGHR](

OGYGOGHR(SHOlLM(DHEMLSECGHR(LH(QGFOFGKD(IMSYDF(ELMMGOLMJ(SHOlLM(
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DbIDHJGYD(CS^GISI(SMDSJ>(/NEC(G[USEIJ([NJI(^D(DbUFGEGIFP(SJJDJJDO(GH(
SHP(SMDS(ODJGRHSIDO(SJ(LHD(LM([LMD(LK(ICD(KLFFLQGHR<((
V8('MDDHQSP(5LMMGOLMc((
@8(3LMDJI(#HIDMGLM(+S^GISIc((
X8(.SMD(/UDEGDJ(/GID6J8c((
g8(*bEDUIGLHSF(&SINMSF()MDSJc((
`8(.GUSMGSH(;NKKDMJc((
e8(5FSJJ(#(LM(5FSJJ(##(QLLOFSHOJ>((

g>(#H(SMDSJ(LK(UDM[GIIDO(QLLOFSHO(OGJINM^SHED(SHO(SMDSJ(SOaSEDHI(IL(UDM[GIIDO(
QLLOFSHO(OGJINM^SHED](MD[SGHGHR(IMDDJ(JCSFF(^D(UMLIDEIDO(KML[(OS[SRD>("CD(
KLFFLQGHR(UMLEDONMDJ(JCSFF(^D(NIGFGhDO(ONMGHR(ELHJIMNEIGLH(GH(LMODM(IL(UMLIDEI(
MD[SGHGHR(IMDDJ<((
S>(:CDMD(DbGJIGHR(IMDDJ(SMD(IL(MD[SGH](HL(ECSHRD(GH(DbGJIGHR(RMSOD(JCSFF(^D(

UDM[GIIDO(QGICGH(ICD(OMGU(FGHD(LK(ICD(IMDDJ>()UUMLUMGSID(KDHEGHR(g(KDDI(
GH(CDGRCI(JCSFF(^D(UFSEDO(SI(ICD(OMGU(FGHD(LK(IMDDJ(IL(MD[SGH](QCDMDYDM(
SOaSEDHI(IL(UMLULJDO(ELHJIMNEIGLH>(/NEC(KDHEGHR(JCSFF(^D([SGHISGHDO(
GH(UFSED(ICMLNRCLNI(ICD(ONMSIGLH(LK(ELHJIMNEIGLH(SEIGYGIP>(.LLIJ(JCSFF(
HLI(^D(ENI(QGICGH(ICD(OMGU(FGHD(LK(SHP(IMDDJ(IL(MD[SGH>((

^>("MDDJ(QGICGH(@`(KDDI(LK(S(^NGFOGHR](LM(^LMODMGHR(DHIMSHEDJ(LM(DbGIJ(IL(
^NGFOGHR(JGIDJ](JCSFF(^D(UMLIDEIDO(^P(S(ID[ULMSMP(^SMMGDM(IL(^D(
[SGHISGHDO(GH(UFSED(ICMLNRCLNI(ICD(ONMSIGLH(LK(ELHJIMNEIGLH(SEIGYGIP>((

(
3GHSF(-MSKI(0SRD(Vi(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

E>(&L(^LSMOJ(LM(LICDM([SIDMGSF(JCSFF(^D(HSGFDO(LM(LICDMQGJD(SIISECDO(IL(IMDDJ(
ONMGHR(ELHJIMNEIGLH>((

O>(5LHJIMNEIGLH([SIDMGSFJ](DfNGU[DHI](JLGF(SHOlLM(OD^MGJ(JCSFF(HLI(^D(JILMDO(
HLM(OGJULJDO(LK(QGICGH(ICD(OMGU(FGHDJ(LK(IMDDJ(IL(MD[SGH>((

D>("MDD(IMNHTJ](FG[^J](SHO(DbULJDO(MLLIJ(OS[SRDO(ONMGHR(ELHJIMNEIGLH(JCSFF(
^D(UMLIDEIDO(KML[(KNMICDM(OS[SRD(^P(^DGHR(IMDSIDO(G[[DOGSIDFP(GH(
SEELMOSHED(QGIC(SEEDUIDO(UMLKDJJGLHSF(FSHOJESUD(UMLEDONMDJ>((

`>(5SFENFSIGLH(LK(.DfNGMDO(?DRDISIGLH(.DUFSED[DHI>((
:CDMD(QLLOFSHO(OGJINM^SHED(DbEDDOJ(SHP(LK(ICD(JISHOSMOJ(JDI(KLMIC(GH(w(@`A7
Bi>+>X(S^LYD](SUUFGDO(GHODUDHODHIFP(SHO(EN[NFSIGYDFP](MDUFSED[DHI(
UFSHIGHRJ(JCSFF(^D(GHJISFFDO(GH(SEELMOSHED(QGIC(ICD(JISHOSMOJ(JDI(KLMIC(^DFLQ>(
)(JS[UFD(FGJI(LK(SEEDUIS^FD(MDUFSED[DHI(UFSHIGHRJ(GJ(KLNHO(GH(w(@`A7Bi>&>((

S>(.DfNGMDO(.DUFSED[DHI("MDDJ(JCSFF(^D(ODIDM[GHDO(NJGHR(ICD(ESFENFSIGLH(JDI(KLMIC(
^DFLQ(QCGEC(MDJNFIJ(GH(ICD(RMDSIDJI(HN[^DM(LK(MDUFSED[DHI(IMDDJ<((

V8(.DUFSED[DHI("MDD(5SFENFSIGLH(;SJDO(LH()MDS(LK(:LLOFSHO(-GJINM^SHED>()I(S(
[GHG[N[](KLM(DSEC(KGYD(CNHOMDO(6`AA8(JfNSMD(KDDI(LK(QLLOFSHO(
OGJINM^SHED(SMDS](LM(KMSEIGLH(ICDMDLK](GH(DbEDJJ(LK(ICD(SUUFGES^FD(
JISHOSMO(JDI(KLMIC(GH(w(@`A7Bi>+>X(SHO(MDRSMOFDJJ(LK(ICD(
ECSMSEIDM(SHO(JGhDJ(LK(ICD(OGJINM^DO(YDRDISIGLH](LHD(IMDD(SI(
FDSJI(@7@x_(ESFGUDM(JCSFF(^D(UFSHIDO>((

@8(.DUFSED[DHI("MDD(5SFENFSIGLH(;SJDO(LH(/UDEGKGE("MDD(.D[LYSF>(
.DRSMOFDJJ(LK(SHP(OGJINM^SHED(SFFLQSHEDJ](KLM(DSEC(IMDD(RMDSIDM(
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ICSH(V@_(O^C(IL(^D(MD[LYDO](MDfNGMDO(MDUFSED[DHI(IMDDJ(SFJL(
JCSFF(^D(ESFENFSIDO(GH(SEELMOSHED(QGIC(ICD(KLFFLQGHR(JECDONFD>(
3LM(UNMULJDJ(LK(ICGJ(JDEIGLH](GI(JCSFF(^D(SJJN[DO(ICSI(SHP(IMDD(
RMDSIDM(ICSH(V@_(O^C(JCSFF(^D(MD[LYDO(GK(FLESIDO(QGICGH(
IQDHIP7KGYD(6@`8(KDDI(LK(SHP(UMLULJDO(FSHO(OGJINM^SHED<((

3LM(DSEC(IMDD(IL(^D(MD[LYDO](1GHG[N[(HN[^DM(k(ESFGUDM((
SI(ICD(KLFFLQGHR(JGhDJ](O^C<(LK(MDUFSED[DHI(IMDDJ<((

2HD](V@_(IL(VB_(O^C("QL(@7@x_(ESFGUDM((
2HD](VB_(IL(@g_(O^C("CMDD(@7@x_(ESFGUDM((
2HD](@g_(IL(Xe_(O^C(3LNM(@7@x_(ESFGUDM((
2HD](RMDSIDM(ICSH(Xe_(O^C(/Gb(@7@x_(ESFGUDM((

^>(.DfNGMDO(.DUFSED[DHI(/CMN^J>()I(S([GHG[N[](KLM(DSEC(LHD(CNHOMDO(6VAA8(JfNSMD(
KDDI(LK(QLLOFSHO(OGJINM^SHED(SMDS](LM(KMSEIGLH(ICDMDLK](GH(DbEDJJ(LK(ICD(
SUUFGES^FD(JISHOSMO(JDI(KLMIC(GH(w(@`A7Bi>+>X(SHO(MDRSMOFDJJ((

(
3GHSF(-MSKI(0SRD(VB(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

LK(ICD(ECSMSEIDM(SHO(JGhDJ(LK(ICD(OGJINM^DO(YDRDISIGLH](LHD(JCMN^(SI(FDSJI(@g7XA_(GH(
CDGRCI(JCSFF(^D(UFSHIDO(GH(SOOGIGLH(IL(SHP(MDfNGMDO(IMDD(MDUFSED[DHI>(
/CMN^J(UFSHIDO(GH(SEELMOSHED(QGIC(ICGJ(MDfNGMD[DHI([SP(^D(LK(
MDJILMSIGLH(fNSFGIP(SHO(HLI(HDEDJJSMGFP(FSHOJESUGHR(fNSFGIP>((

E>(.DfNGMDO(MDUFSED[DHI(UFSHIGHRJ(JCSFF(^D(GH(SOOGIGLH(IL(SHP(MDfNGMDO(JIMDDI(
IMDDJ(LM(SHP(LICDM(FSHOJESUD([SIDMGSF(MDfNGMDO(NHODM(SUUFGES^FD(
UMLYGJGLHJ(LK(ICGJ(5CSUIDM(LM(5CSUIDM(@`A](%LHGHR>((

O>(:CDMD(SUUMLYDO(^P(ICD("LQHJCGU(SJ(S(ELHOGIGLH(LK(SHP(^NGFOGHR](hLHGHR](
JN^OGYGJGLH(LM(FSHO(ODYDFLU[DHI(SUUMLYSF(LM(SJ(S(ELHOGIGLH(LK(RMSHI(LK(
[LOGKGESIGLH(NHODM(w(@`A7Bi>=>X](MDfNGMDO(MDUFSED[DHI(IMDDJ([SP(^D(
JN^JIGINIDO(KLM(RMDSIDM(HN[^DMJ(LK(IMDDJ(LK(J[SFFDM(ESFGUDM(ICSH(
LICDMQGJD(MDfNGMDO(LM(^P(YDRDISIGLH(LICDM(ICSH(IMDDJ(6D>R>](KLM(
UNMULJDJ(LK(MDKLMDJISIGLH8>((

D>(:CDMD(SUUMLYDO(^P(ICD("LQHJCGU(SJ(S(ELHOGIGLH(LK(SHP(^NGFOGHR](hLHGHR](
JN^OGYGJGLH(LM(FSHO(ODYDFLU[DHI(SUUMLYSF(LM(SJ(S(ELHOGIGLH(LK(RMSHI(LK(
[LOGKGESIGLH(NHODM(w(@`A7Bi>=>X](JL[D(LM(SFF(LK(ICD(MDfNGMDO(
MDUFSED[DHI(UFSHIGHRJ([SP(^D(GHJISFFDO(SI(S(JGID(LICDM(ICSH(ICSI(
JN^aDEI(IL(MDfNGMDO(MDUFSED[DHI(UFSHIGHR>((

K>(#H(FGDN(LK(SEINSF(GHJISFFSIGLH(LK(MDUFSED[DHI(UFSHIGHRJ](ICD("LQHJCGU([SP(UDM[GI(
SHP(SUUFGESHI(IL(UFSED(ICD(DfNGYSFDHI(ESJC(YSFND](SJ(SRMDDO(NULH(^P(
ICD("LQHJCGU(SHO(ICD(SUUFGESHI](KLM(JL[D(LM(SFF(LK(ICD(MDfNGMDO(
MDUFSED[DHI(UFSHIGHRJ(GHIL(S(JUDEGSF(KNHO(DJIS^FGJCDO(KLM(ICSI(UNMULJD>(
/NEC(KNHO(JCSFF(^D(NIGFGhDO(SI(ICD(OGJEMDIGLH(LK(ICD("LQHJCGU(KLM(ICD(
UNMECSJD(SHO(GHJISFFSIGLH(LK(UFSHIGHRJ(DFJDQCDMD(GH(ICD("LQHJCGU>(
#HJISFFSIGLH(LK(JNEC(UFSHIGHRJ(LH(UMGYSID(FSHOJ(JCSFF(^D(ODUDHODHI(
NULH(ICD(DJIS^FGJC[DHI(LK(ELHJDMYSIGLH(DSJD[DHI6J8(LM(LICDM(
MDJIMGEIGLH6J8(SEEDUIS^FD(IL(ICD("LQHJCGU(ICSI(QGFF(MDSJLHS^FP(
RNSMSHIDD(ICD(UDM[SHDHI(UMLIDEIGLH(LK(JNEC(UFSHIGHRJ>(:CDMD(ICD(
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UMLYGJGLHJ(LK(ICGJ(/DEIGLH(SMD(LICDMQGJD(SUUFGES^FD](SHP(RMSHI(LK(
SUUMLYSF(LK([LOGKGESIGLHJ(MDfNDJIDO(UNMJNSHI(IL(w(@`A7Bi>=>X(SFJL([SP(
^D(ELHOGIGLHDO(NULH(ICD(UFSED[DHI(LK(DfNGYSFDHI(ESJC(YSFND(KLM(
LICDMQGJD(MDfNGMDO(MDUFSED[DHI(UFSHIGHRJ(GHIL(JNEC(S(KNHO>((

R>("CD(FLESIGLHJ](JDFDEIDO(JUDEGDJ](SHO(JGhDJ(LK(SFF(MDUFSED[DHI(UFSHIGHRJ](SFLHR(QGIC(S(
UFSHIGHR(JECDONFD(IGDO(IL(ICD(IG[GHR(SHOlLM(UCSJGHR(LK(ICD(
ODYDFLU[DHI](JCSFF(^D(GHOGESIDO(LH(ICD(3GHSF(/N^OGYGJGLHl$SHO(
-DYDFLU[DHI(0FSH6J8(LM(^NGFOGHR(UDM[GI(SUUFGESIGLH](SJ(SUUFGES^FD>((

e>(.DfNGMDO(MDUFSED[DHI(YDRDISIGLH(SHO(ICDGM([DSJNMD[DHI(JCSFF(ELHKLM[(IL(ICD(
JISHOSMOJ(LK(ICD(UN^FGESIGLHJ(r)[DMGESH(LM(!>/>)>(/ISHOSMO(KLM(&NMJDMP(
/ILET]r()&/#(LM(!>/>)>/>(%eA>V(LK(ICD()[DMGESH()JJLEGSIGLH(LK(&NMJDMP[DH](SJ(
S[DHODO>()FF(UFSHI([SIDMGSF(NJDO(LH(ICD(JGID(JCSFF(CSYD(^DDH(RMLQH(JL(SJ(IL(
CSYD(

3GHSF(-MSKI(0SRD(VW(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

S(CGRC(FGTDFGCLLO(LK(JNMYGYSF(LH(ICD(JGID(6D>R>](RMLQH(JUDEGKGESFFP(KLM(UFSHIGHR(GH(ICD(
SUUFGES^FD(!/-)(CSMOGHDJJ(hLHD8(SHO(JCSFF(^D(HNMJDMP(RMLQH](NHFDJJ(GI(GJ(
ODIDM[GHDO(^P(ICD("LQHJCGU(ICSI(ICD(IMSHJUFSHIGHR(LK(IMDDJ(USMIGSFFP(KNFKGFFJ(
ICD(MDfNGMD[DHIJ(LK(ICGJ(JDEIGLH>((

i>(/UDEGDJ(LK(MDUFSED[DHI(UFSHIGHRJ(JDFDEIDO(SHO(UFSHIGHR(FLESIGLHJ(JCSFF(MDKFDEI(
ESMDKNF(JGID(DYSFNSIGLH(SHO(GH(USMIGENFSM(ICD(KLFFLQGHR(ELHJGODMSIGLHJ<((
S>(*bGJIGHR(SHO(UMLULJDO(JGID(ELHOGIGLHJ(SHO(ICDGM(JNGIS^GFGIP(KLM(ICD(UFSHI(

[SIDMGSFJ](^SJDO(NULH(ICD(JGIDmJ(RDLFLRP](CPOMLFLRP](JLGFJ](SHO(
[GEMLEFG[SID>((

^>(/UDEGKGE(KNHEIGLHSF(SHO(ODJGRH(L^aDEIGYDJ(LK(ICD(UFSHIGHRJ](QCGEC([SP(
GHEFNOD(^NI(HLI(HDEDJJSMGFP(^D(FG[GIDO(IL<(MDUFSED[DHI(LK(QLLOFSHO(
SMDS(MD[LYDO](DHCSHED[DHI(LK(DbGJIGHR(QLLOFSHO(LM(LFOKGDFO(SMDS6J8](
MDKLMDJISIGLH(LK(MGUSMGSH(^NKKDM(SMDSJ]([GIGRSIGLH(LK(HDQ(QLLOFSHO(
DORD(ELHOGIGLHJ(SJ(S(MDJNFI(LK(FSHO(OGJINM^SHED](UMLYGJGLH(KLM(
FSHOJESUD(^NKKDM](YGJNSF(JEMDDHGHR](HLGJD(S^SID[DHI](DHDMRP(
ELHJDMYSIGLH](QGFOFGKD(CS^GISIJ](SHO(SDJICDIGE(YSFNDJ>((

E>(1SGHIDHSHED(ELHJGODMSIGLHJ(JNEC(SJ(CSMOGHDJJ](MDJGJISHED(IL(GHJDEIJ(SHO(
OGJDSJD](FLHRDYGIP](SHO(SYSGFS^GFGIP>((

O>(;DESNJD(LK(ICD([SHP(^DHDKGIJ(LK(HSIGYD(UFSHIJ(6DSJD(LK([SGHIDHSHED](FLHRDYGIP](
QGFOFGKD(CS^GISI](DIE>8](ICD(NJD(LK(HNMJDMP7RMLQH(KMDD7KMNGIGHR(HSIGYD(
IMDDJ(SHO(JCMN^J(GJ(JIMLHRFP(DHELNMSRDO>(/UDEGDJ(JDFDEIGLH(JCLNFO(
MDKFDEI(JUDEGDJ(OGYDMJGIP(ECSMSEIDMGJIGE(LK(ICD(HSIGYD(ODEGONLNJ(
QLLOFSHO>((

B>()FF(MDUFSED[DHI(UFSHIGHRJ(JCSFF(^D(RNSMSHIDDO(SHO([SGHISGHDO(GH(S(CDSFICP(SHOlLM(
JLNHO(ELHOGIGLH(KLM(SI(FDSJI(IQDHIP7KLNM(6@g8([LHICJ(LM(JCSFF(^D(MDUFSEDO>(#H(
SOOGIGLH](ICD()UUFGESHI([SP(^D(MDfNGMDO(IL(DJEMLQ(JNKKGEGDHI(SOOGIGLHSF(KNHOJ(
KLM(ICD([SGHIDHSHED(SHOlLM(MDUFSED[DHI(LK(ICD(UMLULJDO(YDRDISIGLH(ONMGHR(
ICD(@g([LHIC(MDUFSED[DHI(UDMGLO(SHO(IL(UMLYGOD(KLM(ICD(MD[LYSF(SHO(
MDUFSED[DHI(LK(YDRDISIGLH(OS[SRDO(ONMGHR(ELHJIMNEIGLH](^SJDO(NULH(ICD(
MDEL[[DHOSIGLH(LK(ICD("LQHJCGU(*HRGHDDM>((
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W>()FF(SUUFGESHIJ(JCSFF(GHEFNOD](SJ(USMI(LK(UMDFG[GHSMP(SHO(KGHSF(UFSH(JN^[GJJGLH](
QCDMD(SUUFGES^FD](S(UFSH(KLM(ICD(FLHR7IDM[([SHSRD[DHI(LK(SHP(QLLOFSHO(
SMDS(HLI(JN^aDEI(IL(QLLOFSHO(OGJINM^SHED(SHO(SHP(SMDS(JDFDEIDO(KLM(
GHIMLONEIGLH(LK(MDUFSED[DHI(UFSHIGHRJ(GH(SEELMOSHED(QGIC(ICGJ(/DEIGLH>(/NEC(
UFSH(JCSFF(GHEFNOD(S(JISID[DHI(LK(QLLOFSHO([SHSRD[DHI(L^aDEIGYDJ(SHO(JCSFF(
OD[LHJIMSID(IL(ICD(JSIGJKSEIGLH(LK(ICD(;LSMO(LK(/NUDMYGJLMJ(ICD(KDSJG^GFGIP(LK(
GHIDHODO([SHSRD[DHI(UMSEIGEDJ](SG[GHR(IL(DHJNMD(ICD(JNEEDJJ(LK(JISIDO(
L^aDEIGYDJ](GHEFNOGHR(ICD(YGS^GFGIP(LK(GHIMLONEDO(UFSHIGHRJ](ODIDMMDHED(LK(
GHYSJGYD(JUDEGDJ](SHO([DSHJ(IL([GHG[GhD(SHP(KNINMD(QLLOFSHO(OGJINM^SHED>(
)UUFGESHIJ(SMD(JIMLHRFP(DHELNMSRDO(IL(JDDT(QLLOFSHO([SHSRD[DHI(
SJJGJISHED(KML[(S(fNSFGKGDO(UMLKDJJGLHSF>((

(
3GHSF(-MSKI(0SRD(@A(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((
VA>("G[^DM(+SMYDJIGHR(2UDMSIGLHJ((

S>()HP(IG[^DM(CSMYDJIGHR(LUDMSIGLH(JCSFF(^D(NHODMISTDH(GH(SEELMOSHED(QGIC(S(
"G[^DM(+SMYDJIGHR(0FSH(SUUMLYDO(^P(ICD("LQHJCGU>()FF("G[^DM(
+SMYDJIGHR(0FSHJ(JCSFF(^D(JN^[GIIDO(IL(ICD("LQHJCGU(KLM(MDYGDQ(KLM(
EL[UFGSHED(QGIC(ICD(JISHOSMOJ(KLM(IG[^DM(CSMYDJIGHR(LUDMSIGLHJ(JDI(
KLMIC(CDMDGH(HLI(FDJJ(ICSH(KLMIP7KGYD(6g`8(OSPJ(UMGLM(IL(EL[[DHED[DHI(
LK(ICD(IG[^DM(CSMYDJIGHR(LUDMSIGLH>(:GICGH(ICGMIP(6XA8(OSPJ(LK(
JN^[GJJGLH(IL(ICD("LQHJCGU](S("G[^DM(+SMYDJIGHR(0FSH(JCSFF(^D(
SUUMLYDO](ODHGDO](LM(SUUMLYDO(JN^aDEI(IL(MDSJLHS^FD(ELHOGIGLHJ(SHO(
ICD()UUFGESHI(JL(HLIGKGDO(GH(QMGIGHR>((

^>()HP("G[^DM(+SMYDJIGHR(0FSH(JN^[GIIDO(IL(ICD("LQHJCGU(KLM(MDYGDQ(SHO(
SUUMLYSF(JCSFF(^D(ELHJGJIDHI(QGIC(ICD("G[^DM(+SMYDJIGHR('NGODFGHDJ(LK(
ICD(0DHHJPFYSHGS(3LMDJIMP()JJLEGSIGLH](SJ(SUUFGES^FD](SHO(JCSFF(GHEFNOD(
S(UFSH(LM(UFSHJ(GHOGESIGHR(ICD(KLFFLQGHR(GHKLM[SIGLH<((
V8(/GID(FLESIGLH(SHO(^LNHOSMGDJ(LK(^LIC(ICD(DHIGMDIP(LK(ICD(UMLUDMIP(

NULH(QCGEC(ICD(IG[^DM(CSMYDJIGHR(LUDMSIGLH(JCSFF(LEENM(SHO(
ICD(JUDEGKGE(SMDS(UMLULJDO(KLM(IG[^DM(CSMYDJIGHRc((

@8(/GRHGKGESHI(HSINMSF(KDSINMDJ(LH(ICD(UMLUDMIP(GHEFNOGHR(JIDDU(JFLUDJ](
QDIFSHOJ](.GUSMGSH(;NKKDM(hLHDJ](+DMGISRD("MDDJ](.SMD(/UDEGDJ(
/GIDJ](SHO(*bEDUIGLHSF(&SINMSF()MDSJ>((

(
X8(#ODHIGKGESIGLH(LK(ICD(EFSJJGKGESIGLH(LK(ICD(QLLOFSHO(LM(QLLOFSHO6J8(

QCDMD(ICD(IG[^DM(CSMYDJIGHR(LUDMSIGLH(GJ(UMLULJDO(IL(LEENM](SJ(
GHOGESIDO(LH(ICD(0LELUJLH("LQHJCGU(:LLOFSHO(5FSJJGKGESIGLH(
1SUc((

g8(#ODHIGKGESIGLH(LK(SMDSJ(LK(KLMDJI(GHIDMGLM(CS^GISI(QCDMD(IG[^DM(
CSMYDJIGHR(GJ(UMLULJDO(IL(LEENMc((

`8(#ODHIGKGESIGLH(LK('MDDHQSP(5LMMGOLMJ(QCDMD(IG[^DM(CSMYDJIGHR(GJ(
UMLULJDO(IL(LEENM](SJ(GHOGESIDO(LH(ICD(0LELUJLH("LQHJCGU(
'MDDHQSP(5LMMGOLMJ(0FSH>((
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e8("CD(RDHDMSF(FLESIGLH(LK(ICD(UMLULJDO(LUDMSIGLH(GH(MDFSIGLH(IL(
[NHGEGUSF(SHO(JISID(CGRCQSPJ(SHO(SHP(UMLULJDO(SEEDJJDJ(IL(
ICLJD(CGRCQSPJc((

i8(-DJGRH](ELHJIMNEIGLH]([SGHIDHSHED](SHO(MDIGMD[DHI(LK(ICD(SEEDJJ(
JPJID[](GHEFNOGHR(CSNF(MLSOJ](JTGO(MLSOJ](JTGO(IMSGFJ](SHO(
FSHOGHRJc((

(
3GHSF(-MSKI(0SRD(@V(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

B8(-DJGRH](ELHJIMNEIGLH](SHO([SGHIDHSHED(LK(QSIDM(ELHIMLF([DSJNMDJ(
SHO(JIMNEINMDJ(JNEC(SJ(ENFYDMIJ](^MLSO7^SJDO(OGUJ](KGFIDM(JIMGUJ](
SHO(QSIDM(^SMJc(SHO]((

W8(-DJGRH](ELHJIMNEIGLH](SHO([SGHIDHSHED(LK(UMLULJDO(JIMDS[(SHO(
QDIFSHO(EMLJJGHRJ>((

(
E>()HP(UDM[GIJ(MDfNGMDO(^P(SHP(LICDM(SRDHEP(NHODM(SHP(SUUFGES^FD(MDRNFSIGLH(

JCSFF(^D(ICD(MDJULHJG^GFGIP(LK(ICD(FSHOLQHDM(LM(IG[^DM(CSMYDJIGHR(
LUDMSILM(SJ(SUUFGES^FD>(5LUP(LK(SFF(MDfNGMDO(UDM[GIJ(JCSFF(^D(JN^[GIIDO(
IL(0LELUJLH("LQHJCGU(SI(FDSJI(IQDHIP(6@A8(OSPJ(UMGLM(IL(
EL[[DHED[DHI(LK(ICD(IG[^DM(CSMYDJIGHR(LUDMSIGLH>((

O>("CD(KLFFLQGHR([SHSRD[DHI(UMSEIGEDJ(JCSFF(SUUFP(IL(SFF(IG[^DM(
CSMYDJIGHR(LUDMSIGLHJ<((

V8(3DFFGHR(SHO(JTGOOGHR(LK(IMDDJ(JCSFF(^D(NHODMISTDH(GH(S([SHHDM(
QCGEC([GHG[GhDJ(OS[SRD(IL(IMDDJ(LM(LICDM(YDRDISIGLH(HLI(
GHIDHODO(IL(^D(CSMYDJIDO(6D>R>](JNEEDJJGYD(FG[^GHR(NU(ICD(
IMDD(MSICDM(ICSH(KDFFGHR(GH(GIJ(DHIGMDIP8>((

@8(3DFFGHR(LM(JTGOOGHR(SEMLJJ(SHP(UN^FGE(ICLMLNRCKSMD(GJ(UMLCG^GIDO(
QGICLNI(ICD(DbUMDJJ(QMGIIDH(ELHJDHI(LK(ICD("LQHJCGU(LM(
0DHH(-2"](QCGECDYDM(GJ(MDJULHJG^FD(KLM(ICD([SGHIDHSHED(LK(
JSGO(ICLMLNRCKSMD>((

X8(&L(IG[^DM(FLSOJ(QDGRCGHR([LMD(ICSH(eA]AAA(ULNHOJ(JCSFF(^D(
UDM[GIIDO(LH("LQHJCGU(MLSOJ>("CD(SUUFGESHI(JCSFF(MDYGDQ(
QGIC(ICD("LQHJCGU(.LSO[SJIDM(ICD(ELHOGIGLH(LK(SHP(
"LQHJCGU(MLSO(ICSI(QGFF(^D(NJDO(IL(IMSHJULMI(FLR(FLSOJ(LM(
ICSI([SP(LICDMQGJD(^D(G[USEIDO(^P(ICD(IG[^DMGHR(
LUDMSIGLH>("CD("LQHJCGU(JCSFF(MDfNGMD(ICD(ULJIGHR(LK(S(
^LHO(LM(LICDM(SUUMLYDO(JDENMGIP(LK(HL(FDJJ(ICSH(o`A]AAA(IL(
ELYDM(SHP(OS[SRD(IL("LQHJCGU(MLSOJ>((

g8(&L(ILUJ(LM(JFSJC(JCSFF(^D(FDKI(QGICGH(IQDHIP7KGYD(6@`8(KDDI(LK(SHP(
UN^FGE(ICLMLNRCKSMD(LM(UMGYSID(MLSOQSP>((

`8($GIIDM(MDJNFIGHR(KML[(S(IG[^DM(CSMYDJIGHR(LUDMSIGLH(JCSFF(^D(
MD[LYDO(KML[(ICD(JGID(LM(LICDMQGJD(ODSFI(QGIC(SJ(SUUMLYDO(
^P(ICD("LQHJCGU(6D>R>](ECGUUDO(SHO(MDEPEFDO(LH7JGID8>((
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e8("CD(LUDMSIGLH(JCSFF(HLI(ESNJD(CSM[(IL(ICD(DHYGMLH[DHI(LM(SHP(
LICDM(UMLUDMIP>((

(
D>(&L(IG[^DM(CSMYDJIGHR(LUDMSIGLH(JCSFF(^D(UDM[GIIDO(QGICGH(SHP(%LHD(2HD(

.GUSMGSH(;NKKDM(LM(SHP(.SMD(/UDEGDJ(/GID](HLM(QGICGH(IQDHIP7KGYD(
6@`8(KDDI(LK(SHP(.SMD(/UDEGDJ(/GID>(&L(EFDSM7ENIIGHR(LK(IG[^DM(JCSFF(
^D(

3GHSF(-MSKI(0SRD(@@(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

UDM[GIIDO(QGICGH(SHP(%LHD("QL(.GUSMGSH(;NKKDM(LM(SHP(*bEDUIGLHSF(
&SINMSF()MDS>((

K>(#H(SFF(QLLOFSHOJ](S([GHG[N[(UDMEDHISRD(LK(ICD(KLMDJI(ESHLUP(IMDDJ(JCSFF(
MD[SGH(GH(RLLO(ELHOGIGLH(SKIDM(ICD(EL[UFDIGLH(LK(SHP(IG[^DM(
CSMYDJIGHR(LUDMSIGLH](SJ(JDI(KLMIC(GH(ICD(IS^FD(^DFLQ>(.D[SGHGHR(
KLMDJI(ESHLUP(IMDDJ(JCSFF(^D(QDFF(OGJIMG^NIDO(ICMLNRCLNI(ICD(SMDS(
JN^aDEI(IL(ICD(IG[^DM(CSMYDJIGHR(LUDMSIGLH>((

0DMEDHISRD(3LMDJI(5SHLUP("MDDJ(IL(.D[SGH(^P(FLESIGLH((

:LLOFSHO(5FSJJ(( %LHD(2HD(.GUSMGSH(
;NKKDM((

%LHD("QL(.GUSMGSH(
;NKKDM((

)FF(
2ICDM((

5FSJJ(###(( VAA(( eA(( XA((
5FSJJ(##(( VAA(( iA(( gA((
5FSJJ(#(( VAA(( BA(( `A((
3LMDJI(#HIDMGLM(
+S^GISI((

VAA(( WA(( eA((

(
R>()I(FDSJI(KGKIP(6`A8(UDMEDHI(LK(ICD(MDfNGMDO(MD[SGHGHR(KLMDJI(ESHLUP(IMDDJ](

SJ(UMLYGODO(S^LYD](JCSFF(^D(EL[UMGJDO(LK(+GRCDM(?SFND(/UDEGDJ>(
:CDMD(ICD(HN[^DM(LK(IMDDJ(EL[UMGJGHR(+GRCDM(?SFND(/UDEGDJ(ICSI(
DbGJI(UMGLM(IL(ICD(SUUMLYSF(LK(SHP(IG[^DM(CSMYDJIGHR(LUDMSIGLH](GJ(
FDJJ(ICSH(ICD(HN[^DM(QCGEC(QLNFO(^D(MDfNGMDO(IL(EL[UFP(QGIC(ICGJ(
UMLYGJGLH](HL(+GRCDM(?SFND(/UDEGDJ([SP(^D(CSMYDJIDO>((

C>("LQHJCGU(MDUMDJDHISIGYD6J8(JCSFF(^D(UDM[GIIDO(SEEDJJ(IL(ICD(JGID(LK(SHP(
IG[^DM(CSMYDJIGHR(LUDMSIGLH(^DKLMD](ONMGHR](LM(SKIDM(SEIGYD(IG[^DM(
CSMYDJIGHR(IL(MDYGDQ](GHJUDEI(SHO(SJEDMISGH(EL[UFGSHED(QGIC(ICD(
UMLYGJGLHJ(JDI(KLMIC(CDMDGH>((

(
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G>(!ULH(ODIDM[GHSIGLH(ICSI(S(IG[^DM(CSMYDJIGHR(LUDMSIGLH(GJ(GH(YGLFSIGLH(LK(
ICDJD(MDRNFSIGLHJ](DSEC(OSP(QCDMD(SHP(YGLFSIGLH(LEENMJ(JCSFF(
ELHJIGINID(S(JDUSMSID(YGLFSIGLH(JN^aDEI(IL(ICD(UMLYGJGLHJ(LK(ICGJ(
5CSUIDM>((

$>('MDDHQSP(5LMMGOLM(5LHJDMYSIGLH((
 V>(!JD(.DRNFSIGLHJ>(:GICGH(SHP(ODJGRHSIDO(RMDDHQSP(ELMMGOLM(S(^NGFOGHR([SP(

^D(DMDEIDO](SFIDMDO](LM(NJDO](SHO(S(FLI([SP(^D(NJDO(SJ(UMLYGODO(GH(ICD(
NHODMFPGHR(^SJD(hLHGHR(OGJIMGEI](DbEDUI(ICSI(SFF(NJDJ(QGICGH(S(RMDDHQSP(
ELMMGOLM(JCSFF(^D(JN^aDEI(IL(ELHOGIGLHSF(NJD(SUUMLYSF>((

(
3GHSF(-MSKI(0SRD(@X(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

 @>()MDS(SHO(;NFT(.DRNFSIGLHJ>(:GICGH(SHP(ODJGRHSIDO(RMDDHQSP(ELMMGOLM](SHO(
JN^aDEI(IL(ELHOGIGLHSF(NJD(SUUMLYSF](ICD(SMDS(SHO(^NFT(MDRNFSIGLHJ(LK(ICD(
NHODMFPGHR(^SJD(hLHGHR(OGJIMGEI(JCSFF(SUUFP>((

 X>(/UDEGSF(5MGIDMGS(KLM(-DYDFLU[DHI(QGICGH('MDDHQSP(5LMMGOLMJ>(*bEDUI(SJ(
LICDMQGJD(HLIDO(CDMDGH](ICD(KLFFLQGHR(JUDEGSF(EMGIDMGS(SMD(SUUFGES^FD(QGICGH(
SHP(ODJGRHSIDO(RMDDHQSP(ELMMGOLM(IL(SHP(HDQ(UMGHEGUSF(NJD(SHO(IL(ICD(
DbUSHJGLH](SFIDMSIGLH]([LOGKGESIGLH](LM(MDELHJIMNEIGLH(LK(SHP(DbGJIGHR(NJD(LM(
JIMNEINMD(KLM(QCGEC(S(^NGFOGHR(UDM[GI(GJ(MDfNGMDO<((

(
S>(!HODM(SHP(ODYDFLU[DHI(LUIGLH](LH(UMLUDMIGDJ(JN^aDEI(IL(JN^OGYGJGLH(LM(

FSHO(ODYDFLU[DHI](^NGFOGHR(FLESIGLHJ(JCSFF(^D(JDFDEIDO(LNIJGOD(LK(
ODJGRHSIDO('MDDHQSP(5LMMGOLMJ(QCDMD(KDSJG^FD(SHO](QCDMD(HLI(
KDSJG^FD](JCSFF(^D(FLESIDO(SJ(HDSM(IL(ICD(DORD(LK(ICD(ODJGRHSIDO(ELMMGOLM(
SJ(UMSEIGES^FD](GH(LMODM(IL(ELHJDMYD(ICD(FSMRDJI(ULJJG^FD(^MDSOIC(SHO(
DbIDHI(LK(ICD(RMDDHQSP(ELMMGOLM>((

^>("CD(ELHYDHIGLHSF(ODYDFLU[DHI(LUIGLH(JCSFF(HLI(^D(NIGFGhDO(DbEDUI(QCDMD(
SUUMLYDO(SJ(S(ELHOGIGLHSF(NJD(NULH(ODIDM[GHSIGLH(^P(ICD(;LSMO(LK(
/NUDMYGJLMJ(ICSI(HL(LICDM(ODYDFLU[DHI(LUIGLH(GJ(UMSEIGES^FD>((

E>(2UDH(JUSED(MDJNFIGHR(KML[(JN^OGYGJGLH(JCSFF(^D(FLESIDO(JL(SJ(IL([SbG[GhD(
ICD(ODRMDD(IL(QCGEC(FSHOJ(QGICGH(ODJGRHSIDO(RMDDHQSP(ELMMGOLMJ(JCSFF(
^D(JL(UMDJDMYDO>((

O>(:CDMD(SUUFGES^FD(NHODM(SHP(ODYDFLU[DHI(LUIGLH](ICD(;LSMO(LK(/NUDMYGJLMJ(
[SP(RMSHI(ELHOGIGLHSF(NJD(SUUMLYSF(JN^aDEI(IL([LOGKGESIGLH(LK(SHP(
LICDMQGJD(SUUFGES^FD(SMDS](^NFT(LM(ODJGRH(JISHOSMO](QCDMD(JNEC(
[LOGKGESIGLH(GJ(ODD[DO(SJ(UML[LIGHR(ICD(ELHJDMYSIGLH(LK(SHP(
ODJGRHSIDO(RMDDHQSP(ELMMGOLM>((

D>(:CDMD(SUUFGES^FD(SHO(QCDMD(HLI(NHODMISTDH(YLFNHISMGFP(^P(ICD(SKKDEIDO(
FSHOLQHDM6J8](SJ(ELHOGIGLH6J8(LK(ELHOGIGLHSF(NJD(SUUMLYSF](ICD(;LSMO(
LK(/NUDMYGJLMJ([SP(MDfNGMD(DJIS^FGJC[DHI(LK(KLM[SF(ELHJDMYSIGLH(
DSJD[DHIJ(SHOlLM(UN^FGE(IMSGF(DSJD[DHIJ](GH(LMODM(IL(UDM[SHDHIFP(
JDENMD(ICD(^DHDKGIJ(LK(ICD(RMDDHQSP(ELMMGOLM(JN^aDEI(IL(SUUFGESIGLH>((
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g>(:LLOFSHOJ](MGUSMGSH(^NKKDMJ(SHO(GODHIGKGDO(HSINMSF(SMDSJ(LM(*bEDUIGLHSF(&SINMSF(
)MDS(QGICGH(ODJGRHSIDO('MDDHQSP(5LMMGOLMJ(JCSFF(^D(UMDJDMYDO(IL(ICD(
RMDSIDJI(DbIDHI(KDSJG^FD>(:CDMD(KDSJG^FD]([LMD(ICSH(LHD(IPUD(LK(CS^GISI(SMDS(
LH(S(JGHRFD(IMSEI(JCSFF(^D(UMDJDMYDO(GH(LMODM(IL(UML[LID([SGHIDHSHED(LK(
CS^GISI(OGYDMJGIP>((

`>(#H(ICD(ELHIDbI(LK(SH(SUUFGESIGLH(KLM(SUUMLYSF(LK(S(ELHOGIGLHSF(NJD](JN^OGYGJGLH(LM(
FSHO(ODYDFLU[DHI(UFSH](JUDEGSF(DbEDUIGLH](YSMGSHED](LM(^NGFOGHR(UDM[GI](ICD(
"LQHJCGU([SP(MDfNGMD(MDKLMDJISIGLH(QGICGH(ODJGRHSIDO('MDDHQSP(5LMMGOLMJ>(
)((

(
3GHSF(-MSKI(0SRD(@g(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

FSHOJESUD(UFSH(JCSFF(SEEL[USHP(ICD(SUUFGESIGLH(SHO(SODfNSIDFP(GFFNJIMSID(UMLULJDO(
MDKLMDJISIGLH(UFSHJ](GHEFNOGHR(S(FGJI(LK(HSIGYD(IMDDJ(SHO(JCMN^J(IL(^D(UMLYGODO](
SHO(ODKGHGHR(ICD(FLHR7IDM[([SHSRD[DHI(UMLYGJGLHJ>()FF(UFSHIGHRJ(JCSFF(^D(
DJIS^FGJCDO(UMGLM(IL(KGHSF(LEENUSHEP(UDM[GI(SUUMLYSF>((

e>()FIDMSIGLH(LK(HSINMSF(MGORDFGHDJ(QGICGH(SHP(ODJGRHSIDO(RMDDHQSP(ELMMGOLM(ICMLNRC(
RMSOGHR(LM(DSMIC[LYGHR(JCSFF(^D(SYLGODO(LM](GK(HLI(KDSJG^FD](JCSFF(^D(
[GHG[GhDO(IL(ICD(RMDSIDJI(DbIDHI(KDSJG^FD>((

1>()UUFGESIGLH(LK(&SINMSF(.DJLNMED(5LHJDMYSIGLH(/ISHOSMOJ((
V>(0FSH(#HKLM[SIGLH(SHO(-DFGHDSIGLH(LK(0MLIDEIDO(.DJLNMEDJ((

"L(DHJNMD(EL[UFGSHED(QGIC(ICD(HSINMSF(MDJLNMED(ELHJDMYSIGLH(JISHOSMOJ(LK(
ICGJ(/DEIGLH](ICD(KLFFLQGHR(GHKLM[SIGLH(JCSFF(^D(JN^[GIIDO(^P(ICD()UUFGESHI(
QCDH(SUUFPGHR(KLM(S(hLHGHR(LM(^NGFOGHR(UDM[GI](ELHOGIGLHSF(NJD(LM(JUDEGSF(
DbEDUIGLH(SUUMLYSF](hLHGHR(YSMGSHED](LM(JN^OGYGJGLH(SHO(FSHO(ODYDFLU[DHI(
SUUMLYSF(QCDMD(FSHO(OGJINM^SHED(GJ(ELHID[UFSIDO>(#H(ICLJD(ESJDJ(QCDMD(LHFP(
S(FG[GIDO(S[LNHI(LK(ICD(JGID(QGFF(^D(JN^aDEI(IL(OGJINM^SHED](ICD(%LHGHR(2KKGEDM(
[SP(ODIDM[GHD(ICD(SMDS(LK(FSHO(MDfNGMDO(IL(^D(JCLQH(LH(ICD(UFSH(JNEC(ICSI(
GHKLM[SIGLH(JN^[GIIDO(QGFF(SODfNSIDFP(OD[LHJIMSID(EL[UFGSHED(QGIC(ICD(
HSINMSF(MDJLNMED(ELHJDMYSIGLH(JISHOSMOJ(LK(ICGJ(/DEIGLH>(:CDMD(FDJJ(ICSH(ICD(
DHIGMD(JGID(GJ(IL(^D(JCLQH(LH(ICD(UFSH](ICD(SUUFGESIGLH(JCSFF(^D(SEEL[USHGDO(
^P(S(QMGIIDH(DbUFSHSIGLH(KML[(ICD(SUUFGESHI(SJ(IL(QCP(GI(GJ(HLI(HDEDJJSMP(IL(
GHEFNOD(ICD(DHIGMD(JGID(QGIC(ICD(UFSH(GHKLM[SIGLH>((
S>()(JGID(UFSH(QCGEC(GODHIGKGDJ(ICD(FG[GIJ(LK(SFF(HSINMSF(MDJLNMEDJ(LH(ICD(JGID](

GHEFNOGHR(SMDSJ(LK(QLLOFSHOJ(LM(LICDM(YDRDISIGLH(IL(^D(UMDJDMYDO](SHO(ICD(
UMLULJDO(NJD(LK(ICD(JGID(GHEFNOGHR(SHP(DbGJIGHR(LM(UMLULJDO(JIMNEINMDJ>((

^>("CD(FG[GIJ(LK(SFF(DHEMLSEC[DHIJ(SHO(OGJINM^SHEDJ(HDEDJJSMP(IL(DJIS^FGJC(
ICD(UMLULJDO(NJD(LH(ICD(JGID](GHEFNOGHR(S(RMSOGHR(UFSH(JCLQGHR(DbGJIGHR(
SHO(UMLULJDO(ELHILNMJ>((

E>(5SFENFSIGLHJ(GHOGESIGHR(ICD(SMDS(LK(ICD(JGID(EL[UMGJGHR(DSEC(LK(SHP(
MDRNFSIDO(HSINMSF(MDJLNMEDJ(SHO(ICD(SMDS(LK(DSEC(LK(JNEC(HSINMSF(
MDJLNMEDJ(ICSI(QLNFO(^D(OGJINM^DO(LM(DHEMLSECDO(NULH>("CD(
ESFENFSIGLHJ(JCSFF(^D(JCLQH(LH(JN^[GIIDO(UFSH(JCDDI6J8>((

@>(5LHIGHNDO(0MLIDEIGLH(LK(#ODHIGKGDO(&SINMSF(.DJLNMEDJ((
"L(DHJNMD(ICD(ELHIGHNDO(UMLIDEIGLH(LK(GODHIGKGDO(HSINMSF(MDJLNMEDJ](ICD(
KLFFLQGHR(MDfNGMD[DHIJ(JCSFF(SUUFP<((
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S>(0MLIDEIDO(.DJLNMED()MDSJ(2H(#HOGYGONSF($LIJ((
(

3GHSF(-MSKI(0SRD(@`(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

V8(3LM(MDJLNMED(SMDSJ(UMLIDEIDO(NHODM(ICD(IDM[J(LK(ICGJ(JDEIGLH(
FLESIDO(LH(GHOGYGONSF(FLIJ](MDJIMGEIGLHJ([DDIGHR("LQHJCGU(
JUDEGKGESIGLHJ(JCSFF(^D(UFSEDO(GH(ODDOJ(KLM(DSEC(JGID(LM(FLI(ICSI(
CSJ(MDJLNMED(UMLIDEIGLH(SMDSJ(QGICGH(GIJ(^LNHOSMGDJ>((

@8(-DDOJ(JCSFF(EFDSMFP(JISID(ICSI(ICD([SGHIDHSHED(MDJULHJG^GFGIP(FGDJ(
QGIC(ICD(GHOGYGONSF(UMLUDMIP(LQHDM>("CD(MDJIMGEIGLHJ(JCSFF(
UMLYGOD(KLM(ICD(ELHIGHNSHED(LK(ICD(MDJLNMED(UMLIDEIGLH(SMDSJ(GH(
SEELMOSHED(QGIC(ICD(UMLYGJGLHJ(LK(ICGJ(5CSUIDM>((

X8(2ICDM([DECSHGJ[J(KLM(DHJNMGHR(ICD(ELHIGHNDO(UMLIDEIGLH(LK(
GODHIGKGDO(MDJLNMEDJ](JNEC(SJ(ELHJDMYSIGLH(DSJD[DHIJ]([SP(SFJL(
^D(ELHJGODMDO(SHO(NJDO(GK(SUUMLYDO(^P(ICD("LQHJCGU>((

^>(0MLIDEIDO(.DJLNMED()MDSJ(+DFO(#H(5L[[LH((
V8(3LM(MDJLNMED(UMLIDEIDO(SMDSJ(CDFO(GH(EL[[LH](ICD(UMLYGJGLHJ(LK(w(

@`A7WB(62UDH(/USED(/ISHOSMOJ8(SHO(w(@`A7WW(6+L[DLQHDMJ(
)JJLEGSIGLHJ8(JCSFF(SUUFP>((

@8(5LHJDMYSIGLH(MDJIMGEIGLHJ(SEEDUIS^FD(IL(ICD("LQHJCGU(JCSFF(^D(
UFSEDO(LH(SHP(HSINMSF(SMDS(IL(^D(CDFO(GH(EL[[LH>((

X8("CD(USMIP(LM(LMRSHGhSIGLH(MDJULHJG^FD(KLM(ICD([SGHIDHSHED(LK(SHP(
HSINMSF(SMDS6J8(JCSFF(^D(EFDSMFP(GODHIGKGDO(GH(SUUFGES^FD(ODDO6J8>(
"CD(MDJIMGEIGLHJ(JCSFF(UMLYGOD(KLM(ICD(ELHIGHNSHED(LK(ICD(
MDJLNMED(UMLIDEIDO(SMDSJ(GH(SEELMOSHED(QGIC(ICD(UMLYGJGLHJ(LK(
ICGJ(5CSUIDM>((

E>(5CSHRDJ(IL()UUMLYDO(0FSHJ((
)FF(SUUFGES^FD(UFSHJ(SHO(ODDOJ(JCSFF(GHEFNOD(ICD(KLFFLQGHR(QLMOGHR<(
\)HP(JIMNEINMDJ](GHKMSJIMNEINMD](NIGFGIGDJ](JDQSRD(OGJULJSF(JPJID[J](LM(
LICDM(UMLULJDO(FSHO(OGJINM^SHED(GHOGESIDO(LH(ICD(SUUMLYDO(KGHSF(UFSH(
JCSFF(LHFP(LEENM(SI(ICD(FLESIGLHJ(JCLQH(LH(ICD(UFSH>(5CSHRDJ(IL(JNEC(
FLESIGLHJ(JCSFF(^D(JN^aDEI(IL(SOOGIGLHSF(MDYGDQ(SHO(MD7SUUMLYSF(GH(
SEELMOSHED(QGIC(ICD(UMLYGJGLHJ(LK(w(@`A7Bi(5CSUIDM(@`A](%LHGHR](LK(
ICD(0LELUJLH("LQHJCGU(5LOD>_((

X>(1LOGKGESIGLHJ(IL(&SINMSF(.DJLNMED(5LHJDMYSIGLH(/ISHOSMOJ((
S>(3LM(SHP(NJD(LM(SEIGYGIP(JN^aDEI(IL(/N^OGYGJGLH(LM($SHO(-DYDFLU[DHI(MDYGDQ](

SJ( USMI( LK( SUUFGES^FD( 0FSH( /N^[GJJGLH]( [LOGKGESIGLH6J8( [SP( ^D(
MDfNDJIDO( IL( ICD( UMLYGJGLHJ( LK( ICGJ( w( @`A7Bi>( .DfNDJIDO(
[LOGKGESIGLH6J8( [SP( ^D( RMSHIDO( SI( ICD( OGJEMDIGLH( LK( ICD( ;LSMO( LK(
/NUDMYGJLMJ( UNMJNSHI( IL( ICD( UMLYGJGLHJ( LK( 5CSUIDM( VWA]( /N^OGYGJGLH(
SHO($SHO(-DYDFLU[DHI>((

(
3GHSF(-MSKI(0SRD(@e(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

^>( 3LM( SHP( NJD( LM( SEIGYGIP( HLI( JN^aDEI( IL( /N^OGYGJGLH( LM( $SHO(-DYDFLU[DHI(
MDYGDQ]( ^NI( QCDMD( ICD( NJD( LM( SEIGYGIP( GJ( JN^aDEI( IL( SUUFGESIGLH( KLM(
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SUUMLYSF(LK(S(5LHOGIGLHSF(!JD](/UDEGSF(*bEDUIGLH](LM(%LHGHR(?SMGSHED](
[LOGKGESIGLH6J8(IL(ICD(UMLYGJGLHJ(LK(ICGJ(w(@`A7Bi([SP(^D(MDfNDJIDO(SJ(
USMI(LK(JNEC(SUUFGESIGLH>((

E>( 3LM( SHP( NJD( LM( SEIGYGIP( HLI( LICDMQGJD( JN^aDEI( IL( UDM[GI( LM( SUUMLYSF( SJ(
UMLYGODO( GH( JN^JDEIGLHJ( S( LM( ^( S^LYD]( [LOGKGESIGLH6J8( IL( ICD(
UMLYGJGLHJ( LK( ICGJ( w( @`A7Bi( [SP( ^D( MDfNDJIDO( GH( ICD( KLM[( LK( SH(
SUUFGESIGLH( KLM( RMSHI( LK( S( /UDEGSF( *bEDUIGLH( ^P( ICD( %LHGHR( +DSMGHR(
;LSMO>(/NEC(SUUFGESIGLHJ(JCSFF(^D(JN^[GIIDO(IL(ICD("LQHJCGU(0FSHHGHR(
5L[[GJJGLH( KLM( MDYGDQ( SHO( EL[[DHI( UMGLM( IL( KLM[SF( /UDEGSF(
*bEDUIGLH(SUUFGESIGLH(IL(ICD(%LHGHR(+DSMGHR(;LSMO>((

O>(#H(ELHJGODMSIGLH(LK(SUUMLYSF(LK(SHP(MDfNDJI(KLM([LOGKGESIGLH6J8(NHODM(ICGJ(w(
@`A7Bi]( GI( JCSFF( ^D( ODIDM[GHDO( ICSI( ICD( JUDEGKGE( HSINMD( LK( ICD( FSQKNF(
NJD(LM(SEIGYGIP]( DbGJIGHR( JGID( ELHOGIGLHJ]( SHOlLM( JSKDIP( ELHJGODMSIGLHJ(
QSMMSHI( JNEC( [LOGKGESIGLH6J8]( SHO( ICSI( ICD( MDJLNMED( UMLIDEIGLH(
UNMULJDJ(LK(ICGJ(w@`A7Bi(JCSFF(^D(SOCDMDO(IL](IL(ICD([SbG[N[(DbIDHI(
UMSEIGES^FD>((

&>(/NRRDJIDO(0FSHI($GJI((
"CD(KLFFLQGHR(FGJI(GHEFNODJ(JUDEGDJ(SEEDUIS^FD(KLM(QLLOFSHO(MDUFSED[DHI(UFSHIGHRJ>(
*bS[UFDJ(LK(JUDEGDJ(SUUMLUMGSID(KLM(NJD(QCDMD(JEMDDHGHR(LM(^NKKDMGHR(GJ(ODJGMS^FD(LM(
MDfNGMDO(SMD(GHOGESIDO(QGIC(SH(SJIDMGJT(6y8>()UUMLUMGSID(JUDEGDJ(KLM(JIMDDI(IMDD(UFSHIGHRJ(SMD(
GHOGESIDO(^P(ICD(HLISIGLH(\/">_(/UDEGKGE(JUDEGDJ(JDFDEIGLH(SHO(UFSHIGHR(FLESIGLHJ(JCSFF(MDKFDEI(
ESMDKNF(JGID(DYSFNSIGLH(SJ(KNMICDM(JDI(KLMIC(CDMDGH>((

"MDD](;LISHGESF(&S[D(5L[[LH(&S[D((
*YDMRMDDH("MDDJ((
*SJIDMH(MDOEDOSMy(=NHGUDMNJ(YGMRGHGSHS((
5SHSOGSH(+D[FLET("JNRS(ESHSODHJGJ((
.DO(6*SJIDMH(LM(,DFFLQ8(JUMNEDy(0GEDS(MN^DHJ((
&LMQSP(JUMNEDy(0GEDS(S^GDJ((
*SJIDMH(:CGID(0GHDy(0GHNJ(JIML^DJ((
/CSOD("MDDJ((
.DO([SUFD](/"()EDM(MN^MN[((
/NRSM([SUFD](/"()EDM(JSEECSMN[((
:CGID(SJC](/"(3MSbGHNJ(S[DMGESHS((
'MDDH(SJC](/"(3MSbGHNJ(UDHHJPFYSHGES((
/PES[LMD(0FSISHNJ(LEEGODHISFGJ((
:CGID(LST](/"(4NDMENJ(SF^S((
&LMICDMH(MDO(LST](/"(4NDMENJ(MN^MS((
"NFGU(ULUFSM($GMGLODHOMLH(INFGUGKDMS((
/ESMFDI(LST](/"(4NDMENJ(ELEEGHDS((
0GH(LST](/"(4NDMENJ(USFNJIMGJ((
/CSR^SMT(CGETLMP(5SMPS(LYSIS((
(

3GHSF(-MSKI(0SRD(@i(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(0MLIDEIGLH(
.DRNFSIGLH((

)[DMGESH(^SJJQLLO("GFGS(S[DMGESHS((
)[DMGESH(^DDEC(3SRNJ(RMSHOGKLFGS((
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;FSET(ECDMMP(0MNHNJ(JDMLIGHS((
$LHOLH(UFSHD(IMDD(0FSISHNJ(SEDMGKLFGS((
/[SFF("MDDJ(SHO(/CMN^J((
.CLOLODHOMLH(.CLOLODHOMLH(JU>((
;FSET(ECLTDECDMMP()MLHGS([DFSHLESMUS]((
/CSO^NJCl/DMYGED^DMMPy()[DFSHECGDM(ESHSODHJGJ((
.DO^NO(5DMEGJ(ESHSODHJGJ((
3FLQDMGHR(OLRQLLOy(5LMHNJ(KFLMGOS(QCGID((
:GHIDM^DMMP(#FDb(YDMIGENFSIS((
:SJCGHRILH(CSQICLMHy(5MSISDRNJ(UCSD[LUPMN[((
&DQ(=DMJDP(IDS(5DLHLICNJ(S[DMGESHNJ((
/LNMQLLO(2bPODHOMN[(SM^LMDN[((
#MLHQLLO(2JIMPS(YGMRGHGSHS((
)MMLQQLLO(?G^NMHN[(ODHISIN[((
;FSET(+SQ(?G^NMHN[(UMNHGKLFGN[((
1SUFD($DSK(YG^NMHN[(?G^NMHN[(SEDMGKLFGN[((
1LNHISGH(FSNMDF(9SF[GS(FSIGKLFGS((
+GRC^NJC(^FND^DMMP(?SEEGHGN[(ELMP^LJN[((
$LQ^NJC(^FND^DMMP(?SEEGHGN[(YSEGFFSHJ((
5L[[LH(aNHGUDM(=NHGUDMNJ(EL[[NHGJ((

/N^OGYGJGLHl$SHO(-DYDFLU[DHI(2MOGHSHED((
)[DHO(w(VWA7@X(SHO(w(VWA7@g(IL(MDSO(SJ(KLFFLQJ<((

w(VWA7@X>(*bGJIGHR(.DJLNMEDJ(SHO(/GID()HSFPJGJ(0FSH((
)>()H(*bGJIGHR(.DJLNMEDJ(SHO(/GID()HSFPJGJ(0FSH(ELHJGJIGHR(LK(LHD(LM([LMD([SUJ(JCSFF(^D(

UMDUSMDO(KLM(SFF(JN^OGYGJGLHJ(LM(FSHO(ODYDFLU[DHIJ(IL(UMLYGOD(ICD(ODYDFLUDM(LM(
FSHOLQHDM(SHO(ICD("LQHJCGU(QGIC(S(EL[UMDCDHJGYD(SHSFPJGJ(LK(DbGJIGHR(ELHOGIGLHJ](
^LIC(LH(ICD(JN^aDEI(UMLUDMIP(SHO(QGICGH(@`A7`AA(KDDI(LK(ICD(UMLUDMIP(^LNHOSMGDJ](SJ(
JUDEGKGESFFP(UMLYGODO(^DFLQ>(1GHLM(/N^OGYGJGLHJ](5LHJDMYSIGLH(/N^OGYGJGLHJ([DDIGHR(
ICD(MDfNGMD[DHIJ(LK()MIGEFD(###(LK(ICD(5CSUIDM(@`A](%LHGHR](LM(JN^OGYGJGLHJ(KLM(ICD(
UNMULJDJ(LK(DJIS^FGJCGHR(IMSHJKDMS^FD(ODYDFLU[DHI(MGRCIJ(LHFP]([SP(^D(DbD[UIDO(
KML[(UMLYGOGHR(JL[D(GHKLM[SIGLH(SJ(UMLYGODO(^DFLQ>((

;>(/N^[GJJGLH(MDfNGMD[DHIJ(CDMDNHODM(JCSFF(^D(MDONEDO(KLM(5LHJDMYSIGLH(/N^OGYGJGLHJ(
QGIC(SH(SYDMSRD(FLI(JGhD(LK(@A(SEMDJ(LM(MDJIMGEIDO(IL(HL([LMD(ICSH(IQL(MDJGODHIGSF(
OQDFFGHRJ](SHO(JN^OGYGJGLHJ(MDfNGMDO(IL(DJIS^FGJC(IMSHJKDMS^FD(ODYDFLU[DHI(MGRCIJ(
QCDMD(HL([LMD(ICSH(IQL(MDJGODHIGSF(OQDFFGHRJ(LM(ODYDFLU[DHI(MGRCIJ(JCSFF(^D(
MDISGHDO(LH(ICD(JN^aDEI(UMLUDMIP>(#H(JNEC(GHJISHEDJ]()UUFGESHIJ(JCSFF(^D(MDfNGMDO(IL(
JN^[GI(USUDM(ELUGDJ(LK(MDfNGMDO(UFSHJ(LHFP](SHO(SI(S(JESFD(LK(V(GHEC(DfNSFJ(VAA(KDDI>(
"CD(LHFP(GHKLM[SIGLH(MDfNGMDO(JCSFF(^D(SJ(KLFFLQJ](SHO(JCSFF(LHFP(^D(MDfNGMDO(KLM(ICD(
JN^aDEI(UMLUDMIP<((

(
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3GHSF(-MSKI(0SRD(@B(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(
0MLIDEIGLH(.DRNFSIGLH((

6V8("CD(SEENMSID(ODUGEIGLH(LK(SFF(5FSJJ(#(SHO(##(SRMGENFINMSF(JLGFJ(SHO(SHP(
/DSJLHSF(+GRC(:SIDM("S^FD(/LGFJc((

6@8()HP(GHKLM[SIGLH(MDfNGMDO(IL(ODIDM[GHD(ICD(HDI(IMSEI(SMDS](SJ(UMLYGODO(GH(
5CSUIDM(@`A](%LHGHRc((

6X8("CD(GHKLM[SIGLH(JDI(KLMIC(GH(/N^JDEIGLH(*6X8(61SU(X8c((
6g8("CD([LJI(SEENMSID(ILULRMSUCGE(GHKLM[SIGLH(DFDEIMLHGESFFP(SYSGFS^FD(SI(S(

MDSJLHS^FD(ELJIc((
6`8("CD(ODUGEIGLH(LK(ICD(FLESIGLH(LK(SHP(*bEDUIGLHSF(&SINMSF()MDS(SJ(GODHIGKGDO(

GH(ICD(*bEDUIGLHSF(&SINMSF()MDSJ(#HYDHILMPc((
6e8("CD(GHOGESIGLH(LK(FLESIGLH](IPUD(SHO(JGhD(LK(SHP(+DMGISRD("MDD6J8]((
6i8("CD(ODUGEIGLH(LK(SHP(.SMD(/UDEGDJ(/GID6J8c((
6B8("CD(GHOGESIGLH(LK(SHP(SMDS6J8(FLESIDO(QGICGH('MDDHQSP(5LMMGOLMJ(SJ(

GODHIGKGDO(LH(ICD('MDDHQSP(5LMMGOLMJ(1SUc(SHO((
6W8("CD(DbIDHI(SHO(OGKKDMDHIGSIGLH(LK(QLLOFSHO(EFSJJGKGESIGLHJ](GHEFNOGHR(

KLMDJI(GHIDMGLM(CS^GISI](SJ(GHOGESIDO(LH(ICD(:LLOFSHO(5FSJJGKGESIGLH(
1SU>((

5>()FF(LICDM(5LHJDMYSIGLH(/N^OGYGJGLHJ(SHO(JN^OGYGJGLHJ(MDfNGMDO(KLM(IMSHJKDMJ(LK(
ODYDFLU[DHI(MGRCIJ(JCSFF(^D(MDfNGMDO(IL(JN^[GI(SFF(LK(ICD(OSIS(FSPDMJ(MDfNGMDO(
KLM(1SUJ(V(SHO(X(GH(USUDM(KLM[(SI(S(JESFD(LK(V(GHEC(DfNSFJ(`A(KDDI>(#HOGESIGLH(
LK(ELHOGIGLHJ(^DPLHO(ICD(^LNHOSMGDJ(LM(ICD(JN^aDEI(UMLUDMIP](SJ(LICDMQGJD(
MDfNGMDO(CDMDGH]([SP(^D(ODJEMG^DO(LH(ICD(^SJGJ(LK(UN^FGJCDO(MDULMIJ(LM(OSIS](
SDMGSF(UCLILRMSUCJ(LM(EL[UNIDM(SEEDJJG^FD(OSIS>("CD(FSHOLQHDM(LM(DfNGIS^FD(
LQHDM(JCLNFO(ELHJNFI(QGIC(ICD(0FSHHGHR(5L[[GJJGLH(SHO("LQHJCGU(*HRGHDDM(
^DKLMD(UMDUSMGHR(JNEC([SUJ(LM(S(JN^OGYGJGLH(UFSH(IL(ODIDM[GHD(QCSI(FDYDF(LK(
SJJGJISHED([SP(^D(UMLYGODO(^P(ICD("LQHJCGU(SHO(QCSI(ICD(EMGIGESF([SUUGHR(
SHO(JN^OGYGJGLH(GJJNDJ(QGFF(^D>("CD([LJI(SEENMSID(ILULRMSUCP(DFDEIMLHGESFFP(
SYSGFS^FD([SP(^D(NJDO(IL(UMDUSMD(1SU(V(SHO(NJDO(GH(1SU(X>(+LQDYDM](QCDMD(
UN^FGE(G[UMLYD[DHIJ(JNEC(SJ(JIMDDIJ(LM(MLSO(G[UMLYD[DHIJ(SMD(MDfNGMDO(LM(
QCDMD(JGRHGKGESHI(ENIJ(SHO(KGFF([SP(^D(GHYLFYDO(IL(G[UFD[DHI(S(5LHJDMYSIGLH(
/N^OGYGJGLH](ICD(0FSHHGHR(5L[[GJJGLH(LM("LQHJCGU(*HRGHDDM([SP(MDfNGMD(
ICD(ODYDFLUDM(LM(FSHOLQHDM(IL(EL[UFP(QGIC(JISHOSMO(UMLYGJGLHJ(KLM([SUUGHR(
ILULRMSUCP(KLM(1SU(V](SJ(JDI(KLMIC(^DFLQ>((

->(1GHLM(JN^OGYGJGLHJ(GHYLFYGHR(IQL(SEMDJ(LM(FDJJ(JCSFF(LHFP(^D(MDfNGMDO(IL(UMLYGOD(
ICD(GHKLM[SIGLH(JDI(KLMIC(GH(/N^JDEIGLH(*6V86E8(SHO(6K8(61SU(V8(SHO(ICD(
GHKLM[SIGLH(JDI(KLMIC(GH(/N^JDEIGLH(*6X8(61SU(X8(SHO](QCDMD(GHKLM[SIGLH(
LICDMQGJD(GJ(MDfNGMDO(^DPLHO(ICD(^LNHOSMGDJ(LK(ICD(JN^aDEI(UMLUDMIP](LHFP(KLM(
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ICD(KGMJI(@`A(KDDI>(:CDMD(KGDFO(JNMYDPJ(LM(LMICLRMSUCGESFFP(ELMMDEIDO(SDMGSF(
UCLILRMSUCP(SMD(HLI(MDSJLHS^FP(SYSGFS^FD](!/'/(ILULRMSUCP([SP(^D(NJDO(KLM(
[GHLM(JN^OGYGJGLHJ>((

*>(*bEDUI(SJ(UMLYGODO(S^LYD(KLM(1GHLM(/N^OGYGJGLHJ](5LHJDMYSIGLH(/N^OGYGJGLHJ(SHO(
JN^OGYGJGLHJ(KLM(IMSHJKDM(LK(ODYDFLU[DHI(MGRCIJ](SJ(HLIDO(S^LYD](ICD(*bGJIGHR(
.DJLNMEDJ(SHO(/GID()HSFPJGJ(0FSH(JCSFF(ELHJGJI(LK(SFF(LK(ICD(1SUJ(SJ(JDI(KLMIC(
^DFLQ>(.DfNGMDO((

(
3GHSF(-MSKI(0SRD(@W(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(
0MLIDEIGLH(.DRNFSIGLH((
GHKLM[SIGLH(JCSFF(^D(JN^[GIIDO(IL(ICD("LQHJCGU(LH(USUDM(SHO(1PFSM(ELUGDJ(SI(S(JESFD(

LK(LHD(GHEC(DfNSFJ(`A(KDDI(SHO(LH(EL[UNIDM(OGJTJ(GH(SH()NIL5)-(LM()ME#HKL(
'#/(KLM[SI(LM(LICDM(KLM[SI(EL[USIG^FD(QGIC(ICD(JPJID[J(NJDO(^P(ICD(
"LQHJCGU(SHO(GIJ(*HRGHDDM>(*FDEIMLHGE(JN^[GJJGLHJ(JCSFF(JDUSMSID(OSIS(FSPDMJ(
KLM(DSEC(LK(ICD(JGID(KDSINMDJ(MDfNGMDO>("L(ICD(DbIDHI(MDSJLHS^FP(KDSJG^FD](
MDfNGMDO(GHKLM[SIGLH(JCSFF(^D(JN^[GIIDO(SI(ICD(IG[D(LK(/TDIEC(0FSH(
JN^[GJJGLH(SHO(JCSFF](GH(SFF(ESJDJ](^D(MDfNGMDO(KLM(0MDFG[GHSMP(SHO(3GHSF(0FSH(
JN^[GJJGLH>("CD("LQHJCGU(JCSFF(MDYGDQ(ICD(*bGJIGHR(.DJLNMEDJ(SHO(/GID(
)HSFPJGJ(0FSH(IL(SJJDJJ(GIJ(SEENMSEP(SHO(ICLMLNRCHDJJ>((

6V8(1SU(V(JCSFF(ELHJGJI(LK<((
6S8("LULRMSUCP](ICD(ELHILNM(FGHDJ(LK(QCGEC(JCSFF(^D(SI(IQL7KLLI(

GHIDMYSFJ](ODIDM[GHDO(^P(UCLILRMS[[DIMP(QGIC(EFDSM(
OGKKDMDHIGSIGLH(LK(SFF(?DMP(/IDDU(/FLUDJ(6z@An8](1LODMSIDFP(/IDDU(
/FLUDJ(6VA7@An8(SHO(/IDDU(/FLUD(1SMRGHJ](SJ(ODKGHDO(GH(5CSUIDM(
@`A](%LHGHR>("LULRMSUCP(KLM([SaLM(JN^OGYGJGLHJ(JCSFF(^D(UMDUSMDO(
^P(S(UMLKDJJGLHSF(FSHO(JNMYDPLM(LM(UMLKDJJGLHSF(DHRGHDDM(KML[(SH(
SEINSF(KGDFO(JNMYDP(LK(ICD(JGID(LM(KML[(LMICLRMSUCGESFFP(ELMMDEIDO(
SDMGSF(UCLILRMSUCP(SHO(JCSFF(^D(ELLMOGHSIDO(QGIC(LKKGEGSF(!>/>'>/>(
^DHEC[SMTJ>(-SIN[(IL(QCGEC(ELHILNM(DFDYSIGLHJ(MDKDM(JCSFF(^D(
HLIDO>((

 6^8("CD(FLESIGLH(SHO(DbIDHI(LK(ULHOJ](QSIDMELNMJDJ](HSINMSF(
OMSGHSRD(JQSFDJ](LHD7CNHOMDO7PDSM(KFLLOUFSGHJ(SHO(QDIFSHOJ(SJ(
ODKGHDO(GH(5CSUIDM(@`A](%LHGHR](JCSFF(^D(EFDSMFP(ODFGHDSIDO(KLM(ICD(
JN^aDEI(UMLUDMIP(SHO(QGICGH(@`A(KDDI(LK(ICD(UMLUDMIP(^LNHOSMGDJ>(
:DIFSHOJ(GODHIGKGDO(GH(ICD(KGDFO(^P(JLGF(IDJIGHR](ICD(UMDJDHED(LK(
CPOMLUCPIGE(UFSHIJ](LM(L^JDMYSIGLH(LK(JISHOGHR(QSIDM(LM(LICDM(
GHOGESILMJ(JCSFF(^D(GHEFNODO(KLM([SaLM(JN^OGYGJGLHJ(SHO(FSHO(
ODYDFLU[DHIJ>(5LUP(LK(SHP(MDfNGMDO(:DIFSHO(-DFGHDSIGLH(.DULMI(
JCSFF(^D(JN^[GIIDO(IL(ICD("LQHJCGU(IL(SEEL[USHP(JN^[GJJGLH(LK(
1SU(V>((
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 6E8("CD(FLESIGLH](ODFGHDSIGLH](SHO(EFSJJGKGESIGLH(LK(SFF(QLLOFSHOJ](
GHEFNOGHR(KLMDJI(GHIDMGLM(CS^GISI](SJ(GHOGESIDO(LH(ICD(:LLOFSHO(
5FSJJGKGESIGLH(1SU>((

 6O8("CD(FLESIGLH(SHO(ODFGHDSIGLH(LK(SHP(SMDSJ(FLESIDO(QGICGH(
RMDDHQSP(ELMMGOLMJ](SJ(GHOGESIDO(LH(ICD('MDDHQSP(5LMMGOLMJ(1SU>((

 6D8("CD(FLESIGLH](ODFGHDSIGLH](SHO(GODHIGKGESIGLH(LK(SHP(*bEDUIGLHSF(
&SINMSF()MDS(SJ(GODHIGKGDO(GH(ICD(*bEDUIGLHSF(&SINMSF()MDSJ(
#HYDHILMP](SHP(.SMD(/UDEGDJ(/GID6J8(SJ(ODKGHDO(GH(5CSUIDM(@`A](
%LHGHR](QCDMD(KLNHO(LH(ICD(JN^aDEI(UMLUDMIP(LM(QGICGH(@`A(KDDI(LK(
ICD(UMLUDMIP(^LNHOSMGDJ>((

 6K8(.GORD(FGHDJ(SHO(QSIDMJCDO(^LNHOSMGDJ(JCSFF(^D(GODHIGKGDO>((
 6R8()FF(YGJNSFFP(JGRHGKGESHI(FSHOJESUDJ(SJ(GODHIGKGDO(LH(ICD(/EDHGE(

.DJLNMEDJ([SU(LK(ICD(0LELUJLH("LQHJCGU(2UDH(/USED](.DEMDSIGLH](
SHO(*HYGMLH[DHISF(.DJLNMEDJ(0FSH(LM(ODFGHDSIDO(KLM(ICD(JISID(
ODJGRHSIDO($LQDM(;MSHOPQGHD(/EDHGE(.GYDM(5LMMGOLMJ(6GHEFNOGHR(
SFLHR(0LELUJLH(5MDDT8>("CGJ(GHKLM[SIGLH(JCSFF(^D(JNUUFD[DHIDO(
QGIC(S(YGDQJCDO(SHSFPJGJ(JCLQGHR(ICD(FLESIGLH(SHO(DbIDHI(LK(YGDQJ(
GHIL(ICD(UMLUDMIP(KML[(UN^FGE(MLSOJ(SHO(KML[(SOaLGHGHR(UN^FGE(LM(
UMGYSID(HLHpUMLKGI(LQHDO(MDEMDSIGLHSF(LM(LUDH(JUSED(UMLUDMIGDJ>((

(
3GHSF(-MSKI(0SRD(XA(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(
0MLIDEIGLH(.DRNFSIGLH((

 6C8($LESIGLHJ(LK(SFF(CGJILMGE(OGJIMGEIJ(SHO(CGJILMGE(SHO(
SMECSDLFLRGESF(MDJLNMEDJ(LH(ICD(IMSEI(LM(ICD(S^NIIGHR(IMSEIJ(SJ(
GODHIGKGDO(GH(ICD(0LELUJLH("LQHJCGU(LUDH(JUSED(JINOP(MDKDMDHEDO(
S^LYD](ICD(&SIGLHSF(.DRGJIDM(LK(+GJILMGE(0FSEDJ](LM(SHP(UN^FGJCDO(
JINOP(SYSGFS^FD(SI(ICD("LQHJCGU>((

 6G8('DLFLRGE(KLM[SIGLHJ(SHO(FSMRD(MLET(LNIEMLUJ(LH(ICD(JN^aDEI(
UMLUDMIP](^SJDO(LH(SYSGFS^FD(UN^FGJCDO(GHKLM[SIGLH(LM(OSIS(
L^ISGHDO(^P(ICD(SUUFGESHI(GH(KGDFO(JNMYDPJ>((

(
6@8(1SU(@(JCSFF(ELHJGJI(LK<((

6S8("LULRMSUCP(SI(IQL7KLLI(GHIDMYSFJ(ODIDM[GHDO(^P(UCLILRMS[[DIMP(
SHO(UMDUSMDO(GH(ICD([SHHDM(HLIDO(S^LYD](^NI(QGICLNI(JFLUD(
OGKKDMDHIGSIGLH>((

6^8(?DRDISIGYD(ELYDM(ELHOGIGLHJ(LH(ICD(UMLUDMIP(SEELMOGHR(IL(RDHDMSF(
ELYDM(IPUD(GHEFNOGHR(SHP(ENFIGYSIDO(FSHO](UDM[SHDHI(
RMSJJFSHOl[DSOLQ](LFO(KGDFO](CDORDMLQ](QDIFSHO](KMDD7JISHOGHR(
IMDDJ(RMDSIDM(ICSH(IQDFYD(GHECDJ(OGS[DIDM(SI(^MDSJI(CDGRCI](
QLLOFSHO(SMDSJ(ODFGHDSIDO(LH(ICD(:LLOFSHO(5FSJJGKGESIGLH(1SU](
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SHO(+DMGISRD("MDDJ](SJ(ODKGHDO(GH(5CSUIDM(@`A](%LHGHR](QCDICDM(
KMDD7JISHOGHR(LM(QGICGH(S(QLLOFSHO](CDORDMLQ(LM(LICDM(IMDD([SJJ>(
*SEC(SMDS(GODHIGKGDO(JCSFF(^D(ODJEMG^DO(MDRSMOGHR(UFSHI(EL[[NHGIP(
EL[ULJGIGLH](SHO(RDHDMSF(ELHOGIGLHJ](GHEFNOGHR(ODFGHDSIGLH(LK(SHP(
SMDS(QCDMD(S(IG[^DM(CSMYDJIGHR(LUDMSIGLH(CSJ(LEENMMDO(QGICGH(
ICMDD(PDSMJ(UMGLM(IL(ICD(JN^aDEI(JN^OGYGJGLH(LM(FSHO(ODYDFLU[DHI(
SUUFGESIGLH>(3LM(DSEC(JISHO(LK(QLLOFSHO(SHO(CDORDMLQ](SYDMSRD(
IMDD(JGhD(6O^C8(JCSFF(SFJL(^D(HLIDO(SFLHR(QGIC(SEINSF(ESHLUP(DbIDHI(
SHO(SHP(LICDM(UDMIGHDHI(GHKLM[SIGLH>()EINSF(ESHLUP(DbIDHI(SFJL(
JCSFF(^D(GHOGESIDO(KLM(DSEC(+DMGISRD("MDD>((

6E8(/LGF(JDMGDJ](IPUDJ(SHO(UCSJD](SJ([SUUDO(^P(ICD(!>/>(-DUSMI[DHI(LK(
)RMGENFINMD](&SINMSF(.DJLNMEDJ(5LHJDMYSIGLH(/DMYGED(GH(ICD(/LGF(
/NMYDP(KLM(5CDJIDM(SHO(-DFSQSMD(5LNHIGDJ](0DHHJPFYSHGS(7(VWeX](
SHO(SEEL[USHPGHR(OSIS(IS^NFSIDO(KLM(DSEC(JLGF>(:GIC(ICD(
DbEDUIGLHJ(LK(UMLUDMIGDJ(UMLULJDO(KLM(IMSHJKDM(LK(ODYDFLU[DHI(
MGRCIJ(LM(KLM(5LHJDMYSIGLH(/N^OGYGJGLH](S(JLGFJ([SU(JCSFF(^D(
LYDMFSGH(QGIC(RDLFLRGESF(ODFGHDSIGLHJ(SHO(ICD(MDJNFIJ(LK(S(KMSEINMD(
IMSED(SHSFPJGJ(LK(SFF(KMSEINMDJ(LH(ICD(UMLUDMIP(6UMDUSMDO(^P(S(
MDRGJIDMDO(RDLFLRGJI(LM(CPOMLRDLFLRGJI8>("CD(KLFFLQGHR(JLGF(IPUDJ(
JCSFF(^D(JUDEGKGESFFP(GODHIGKGDO<((
uVv()FFNYGSF(SHO(ELFFNYGSF(6D>R>(:LMJCS[8(JLGFJ>((
u@v(/DSJLHSF(+GRC(:SIDM("S^FD(/LGFJ(GHEFNOGHR(JUDEGKGE(ODFGHDSIGLH(

LK(CPOMGE(JLGFJ(SHO(JLGFJ(QGIC(CPOMGE(GHEFNJGLHJ>((
uXv(/LGFJ(QGIC(UDMELFSIGLH(MSIDJ(QGICGH(KLNM(KDDI(LK(ICD(JNMKSED(LK(

V>@(IL(@(GHECDJ(UDM(CLNM(SHO(ICLJD(QGIC(MSIDJ(GH(DbEDJJ(LK(@(
GHECDJ(UDM(CLNM>((

ugv()FF(5FSJJ(#(SHO(##(SRMGENFINMSF(JLGFJ>((
6X8(1SU(X(JCSFF(GHEFNOD(ICD(KLFFLQGHR<((

6S8("LULRMSUCP(SJ(UMLYGODO(QGIC(1SU(@>((
(

3GHSF(-MSKI(0SRD(XV(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(
0MLIDEIGLH(.DRNFSIGLH((

6^8(5SFENFSIGLHJ(LK(SMDS(SHO(ODFGHDSIGLH(LK(SFF(KDSINMDJ(JN^aDEI(IL(
MDONEIGLH(LK(&DI("MSEI()MDS(SJ(ODKGHDO(GH(w(@`A7Ve(LK(5CSUIDM(@`A](
%LHGHR>((

6E8("CD(FLESIGLH(SHO(OG[DHJGLHJ(LK(SFF(DbGJIGHR(JIMDDIJ](MLSOJ](
^NGFOGHRJ](JILM[QSIDM([SHSRD[DHI(KSEGFGIGDJ](NIGFGIGDJ(SHO(LICDM(
[SH7[SOD(G[UMLYD[DHIJ(LH(ICD(JN^aDEI(UMLUDMIP(LM(QGICGH(`AA(
KDDI(LK(ICD(UMLUDMIP(^LNHOSMGDJ](SHO(JDQSRD(JPJID[J](QDFFJ](SHO(
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JUMGHR(CLNJDJ(UMLYGOGHR(OMGHTGHR(QSIDM(LH(ICD(UMLUDMIP(LM(QGICGH(
V`A(KDDI(LK(ICD(UMLUDMIP>((

6O8("CD(FLESIGLHJ(SHO(DbIDHI(LK(SHP(QDIFSHO([GIGRSIGLH(KSEGFGIGDJ](
EMDSIDO(QDIFSHOJ(GHEFNOGHR(JLNMED(LK(CPOMLFLRP](SHO(IGFDKGDFOJ(LM(
LICDM(KSEGFGIGDJ(NJDO(IL(OMSGH(KLM[DM(QDIFSHOJ>((

6D8("CD(FLESIGLHJ(LK(IMSGFJ(SHO(^GTDQSPJ(LH(ICD(UMLUDMIP(SHO(LH(
S^NIIGHR(UMLUDMIGDJ(ICSI(CSYD(^DDH(GH(UN^FGE(NJD(6UDODJIMGSH](
DfNDJIMGSH](^GEPEFD](DIE>8(LM(CSYD(^DDH(SUUMLYDO(LM(ODOGESIDO(SHO(
ICLJD(UMLULJDO(IMSGFJ(SHO(^GTDQSPJ(JCLQH(LH(ICD(0LELUJLH(
"LQHJCGU("MSGF(SHO(;GTDQSP(/PJID[([SU](GHEFNOGHR(ICLJD(
ELMMGOLMJ(QGICGH(QCGEC(ICD(DbSEI(FLESIGLH(LK(ICD(IMSGF(LM(^GTDQSP(
CSJ(HLI(PDI(^DDH(ODIDM[GHDO>((

6K8()FF(DSJD[DHIJ(SHO(LICDM(DHEN[^MSHEDJ(LK(UMLUDMIP(QCGEC(SMD(LM(
CSYD(^DDH(KGFDO(LK(MDELMO(QGIC(ICD(.DELMODM(LK(-DDOJ(LK(5CDJIDM(
5LNHIP(JCSFF(^D(JCLQH(LH(ICD(UFSH>((

w(VWA7@g>(5LHJDMYSIGLH(0FSH>((
)>()(5LHJDMYSIGLH(0FSH(GJ(MDfNGMDO(IL(SEEL[USHP(ICD(UMDFG[GHSMP(SHO(KGHSF(

JN^OGYGJGLH(LM(ODYDFLU[DHI(UFSHJ(SHO(JCSFF(^D(EFDSMFP(SHO(FDRG^FP(OMSQH(IL(
ICD(JS[D(JESFD(SJ(ICSI(LK(ICD(UMDFG[GHSMP(SHO(KGHSF(UFSHJ>((

;>("CD(5LHJDMYSIGLH(0FSH(JCSFF(JCLQ](QGICGH(ICD(ILISF(IMSEI(^LNHOSMGDJ(LK(ICD(
UMLUDMIP(^DGHR(JN^OGYGODO(LM(ODYDFLUDO](ICD(GHKLM[SIGLH(MDfNGMDO(^DFLQ<((
6V8(5LHILNM(FGHDJ(SI(YDMIGESF(GHIDMYSFJ(LK(HLI([LMD(ICSH(IQL(KDDI>((
6@8($LESIGLH(SHO(DFDYSIGLH(IL(QCGEC(ELHILNM(DFDYSIGLHJ(MDKDMc(QCDMD(

MDSJLHS^FP(UMSEIGES^FD](OSIN[(NJDO(JCSFF(^D(S(THLQH](DJIS^FGJCDO(
^DHEC([SMT>((

6X8()FF(DbGJIGHR(QSIDMELNMJDJ](KFLLO(CShSMO(SMDSJ(SJ(GODHIGKGDO(^P(SFFNYGSF(JLGFJ(
SHO(ICD(3DODMSF(3FLLO(#HJNMSHED(1SU>((

6g8($LESIGLHJ(LK(SFF(JLGF(EFSJJGKGESIGLHJ>((
6`8($LESIGLH(SHO(MDJNFIJ(LK(JLGF(UDMELFSIGLH(IDJIJ(KLM(SFF(SMDSJ(IL(^D(NJDO(KLM(

LH7JGID(UDMELFSIGLH(LK(JDQSRD(6D>R>(JDUIGE(OMSGH(KGDFOJ(LM(JUMSP(
GMMGRSIGLH(SMDSJ8(LM(MDECSMRD(KSEGFGIGDJ(SHO(ODIDHIGLH(^SJGHJ>((

6e8($LESIGLH(SHO(IPUD(LK(SFF(ID[ULMSMP(SHO(UDM[SHDHI(JILM[(QSIDM(MNHLKK(
SHO(DMLJGLH(SHO(JDOG[DHISIGLH(ELHIMLF([DSJNMDJ](GHEFNOGHR(SFF(
JILM[QSIDM(JILMSRD(SHO(MDNJD(SHO(MDECSMRD(KSEGFGIGDJ](ID[ULMSMP(SHO](
QCDH(HDEDJJSMP](UDM[SHDHI(ODIDHIGLH(SHO((

(
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3GHSF(-MSKI(0SRD(X@(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(
0MLIDEIGLH(.DRNFSIGLH((

MDIDHIGLH(KSEGFGIGDJ](RMSJJDO(OMSGHSRD(JQSFDJ](OGYDMJGLH(IDMMSEDJ](ECDET(OS[J(
LM(LICDM(YDFLEGIP(ELHIMLFJ](SHO(JILM[(OMSGHJ(SHO(GHFDIJ>(0MLULJDO(
IG[GHR(KLM(ELHJIMNEIGLH(LK(ICDJD(KSEGFGIGDJ(SHO([STGHR(ICD[(
LUDMSIGLHSF(6MDECSMRD(SHO(JILMSRD(SHO(MDNJD(KSEGFGIGDJ(JCLNFO(
RDHDMSFFP(HLI(^D(NJDO(NHIGF(JLGF(GJ(KNFFP(JIS^GFGhDO8](ODISGFJ(LK(SFF(
KSEGFGIGDJ](ILRDICDM(QGIC(JN[[SMGDJ(LK(ICDGM(ID[ULMSMP(SHO(UDM[SHDHI(
ESUSEGIGDJ(SHO(ESFENFSIGLHJ(LK(YLFN[DJ(SHO(KFLQJ(SHO(LICDM(
GHKLM[SIGLH(IL(JNUULMI(ICD(SODfNSEP(LK(ICD(KSEGFGIGDJ(SHO(JNEC(LICDM(
GHKLM[SIGLH(SJ([SP(^D(MDfNGMDO(^P(ICD(/ILM[QSIDM(1SHSRD[DHI(
2MOGHSHED(SHO(ICGJ(5CSUIDM>((

6i8(&LISIGLHJ(GHOGESIGHR(SFF(IMDDJ(LM(ULMIGLHJ(LK(IMDD([SJJDJ(UMLULJDO(IL(^D(
EFDSMDO(SJ(USMI(LK(ICD(UMLULJDO(JN^OGYGJGLH(LM(ODYDFLU[DHI(UFSH](
ILRDICDM(QGIC(MDSJLHJ(KLM(JNEC(EFDSMGHRc(SFF(UMLULJDO(SFIDMSIGLHJ(LK(ICD(
HSINMSF(RMSOD](QCDICDM(^P(ENI(LM(^P(KGFF](DbEDDOGHR(IQL(KDDI](ILRDICDM(
QGIC(MDSJLHJ(KLM(JNEC(SFIDMSIGLHc(EL[UFGSHED(QGIC(SFF(SUUFGES^FD(
DMLJGLH(SHO(JDOG[DHISIGLH(ELHIMLF(SHO(JILM[QSIDM([SHSRD[DHI(
JISHOSMOJ>((

6B8($LESIGLHJ(LK(SFF(SMDSJ(DbEDDOGHR(@An(JFLUD](^SJDO(LH(ICD(ELHILNM(UFSHJ(
UMDUSMDO(UNMJNSHI(IL(w(VWA7@X>*6V8](S^LYD](QGIC(GHKLM[SIGLH(
JNKKGEGDHI(IL(DJIS^FGJC(ICSI(ICD(UFSH(EL[UFGDJ(QGIC(ww(@`A7Be(SHO(@`A7
Bi(LK(5CSUIDM(@`A](%LHGHR>((

6W8($LESIGLH(LK(SFF(DbGJIGHR(IMSGFJ(LH(ICD(UMLUDMIP(DJUDEGSFFP(ICLJD(FGHTGHR(IL(
IMSGFJ(LH(HDGRC^LMGHR(UMLUDMIGDJ(LM(IL(ICD("LQHJCGUZJ("MSGF(SHO(
;GTDQSP(/PJID[(SHO(IMSGFJ(SHO(^GTDQSPJ(JCLQH(LH(ICD("LQHJCGUZJ(
"MSGF(SHO(;GTDQSP(/PJID[(1SU(ICSI(DbGJI(LM(SMD(UMLULJDO(GH(ICD(SMDS(
LK(ICD(UMLUDMIP>((

6VA8(:MGIIDH(GHJIMNEIGLHJ(IL(SFF(ELHIMSEILMJ(SHO(OGSRMS[J(GHOGESIGHR(CLQ(
DbGJIGHR(IMDDJ(QGFF(^D(UMLIDEIDO(ONMGHR(ICD(UDMGLO(LK(ELHJIMNEIGLH(LK(
MLSOJ(LM(CLNJDJ](SFLHR(QGIC(S(HLISIGLH(ICSI(OS[SRD](ODJIMNEIGLH](LM(
KDFFGHR(LK(S(IMDD(JFSIDO(KLM(UMLIDEIGLH(JCSFF(MDfNGMD(MDUFSED[DHI(QGIC(S(
IMDD(LK(JG[GFSM(JGhD(LM(JNEC(HN[^DM(LK(IMDDJ(SJ(SMD(MDfNGMDO(IL(DfNSF(
ICD(EGMEN[KDMDHED(LK(ICD(SKKDEIDO(IMDD>((

6VV8(#H(ICD(ESJD(LK(S([SaLM(JN^OGYGJGLH(LM(S(FSHO(ODYDFLU[DHI(LK(IQL(SEMDJ(LM(
[LMD(LM(QCDMD(ICD("LQHJCGU(*HRGHDDM(ODIDM[GHDJ(ICSI(ICD(ULIDHIGSF(
KLM(QSJIDQSIDM](QDFFJ](SHO(JILM[QSIDM(ELHKFGEIJ(GJ(RMDSI](ICD(MDJNFIJ(LK(
S(KMSEINMD(IMSED(SHSFPJGJ(LK(ICD(JN^aDEI(UMLUDMIP(SHO(SOaLGHGHR(
UMLUDMIGDJ(QGICGH(VAA(KDDI(LK(ICD(UMLUDMIP(UMDUSMDO(^P(S(MDRGJIDMDO(
RDLCPOMLFLRGJI(LM(EL[USMS^FD(DbUDMI(GH(JNMKSED7RMLNHOQSIDM(
GHIDMSEIGLHJ(JCSFF(^D(UMDJDHIDO(SHO(MDFSIDO(IL(ICD(FLESIGLH(LK(
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JILM[QSIDM([SHSRD[DHI(KSEGFGIGDJ(SHO(OMSGHSRDQSPJ](QDIFSHOJ(SHO(
UDMELFSIGLH(IDJI(UGIJ>(3MSEINMD(IMSED(SHSFPJGJ(JCSFF(^D(NJDO(GH(ICD(
ODJGRH(LK(JILM[QSIDM([SHSRD[DHI(KSEGFGIGDJ(GH(LMODM(IL(UMDYDHI(ICD(
ULFFNIGLH(LK(RMLNHOQSIDM(SHO(IL(KSEGFGISID(ICD(MDECSMRD(LK(EFDSH(
JILM[QSIDM(IL(ICD(RMLNHOQSIDM](SHO(IL(GHOGESID(ICSI(JNKKGEGDHI(
RMLNHOQSIDM(QGFF(^D(SYSGFS^FD(IL(JNUUFP(ICD(ODYDFLU[DHI>("CD(
SUUFGESHIZJ([DICLOLFLRP(LK(SHSFPJGJ](SHO(ICD(KGHOGHRJ](JCSFF(^D(JN^aDEI(
IL(ICD(MDYGDQ(SHO(SUUMLYSF(LK(ICD("LQHJCGU(*HRGHDDM>((

6V@8(+GJILMGE(^NGFOGHRJ(LM(JGIDJ](HSINMSF(SMDSJ](QLLOFSHOJ](LM(KDSINMDJ(LK(
G[ULMISHED(GODHIGKGDO(GH(ICD(0LELUJLH("LQHJCGU(2UDH(/USED](
.DEMDSIGLH(SHO(*HYGMLH[DHISF(.DJLNMEDJ(0FSH](ICD(5CDJIDM(5LNHIP(
+GJILMGE(/GIDJ(/NMYDP](ICD(&SIGLHSF(.DRGJIDM((

(
3GHSF(-MSKI(0SRD(XX(=SHNSMP(VV](@AAe(0LELUJLH("LQHJCGU(/NRRDJIDO(.DJLNMED(
0MLIDEIGLH(.DRNFSIGLH((

LK(+GJILMGE(0FSEDJ](LM(JNEC(UFSHJ(SJ(ICD("LQHJCGU([SP(SOLUI(IL(GODHIGKP(SHO(
UMGLMGIGhD(JNEC(MDJLNMEDJ(SHO(SMDSJ>((

6VX8()(JDfNDHED(LK(ELHJIMNEIGLH(JCSFF(^D(UMLYGODO(LH(SFF(UFSHJ(ICSI(ODJEMG^DJ(
ICD(IG[GHR(SHO(MDFSIGLHJCGU(^DIQDDH(ICD(G[UFD[DHISIGLH(SHO(
[SGHIDHSHED(LK(JDOG[DHI(ELHIMLFJ](GHEFNOGHR(UDM[SHDHI(SHO(
ID[ULMSMP(JIS^GFGhSIGLH([DSJNMDJ(SHO(ICD(YSMGLNJ(JISRDJ(LM(UCSJDJ(LK(
DSMIC(OGJINM^SHED(SHO(ELHJIMNEIGLH>("CD(JDfNDHED(LK(ELHJIMNEIGLH(
JCSFF](SI(S([GHG[N[](GHEFNOD(ICD(KLFFLQGHR(SEIGYGIGDJ<((
 6S8(5FDSMGHR(SHO(RMN^^GHR(LK(SFF(ICLJD(SMDSJ(QCDMD(DMLJGLH(SHO(

JDOG[DHISIGLH(ELHIMLFJ(SMD(IL(^D(GHJISFFDOc((
 6^8(5LHJIMNEIGLH(LK(DMLJGLH(SHO(JDOG[DHISIGLH(ELHIMLFJ](GHEFNOGHR(

OGYDMJGLH(IDMMSEDJ](ECDET(OS[J](JILM[QSIDM([SHSRD[DHI(^SJGH6J8c((
 6E8(.D[SGHGHR(EFDSMGHR(SHO(RMN^^GHR(KLM(JIMDDIJ(SHO(LICDM(

G[UMLYD[DHIJc((
 6O8(5LHJIMNEIGLH(LK(IMSGFJc((
 6D8(.LNRC(SHO(KGHD(RMSOGHR(KLM(ICD(MLSO6J8(SHO(EL[[DMEGSF(

OMGYDQSP6J8c((
 6K8(5LHJIMNEIGLH(LK(OQDFFGHRJ(SHO(LICDM(^NGFOGHRJc((
 6R8(#HJISFFSIGLH(LK(JILM[QSIDM(JILMSRD(SHO(MDNJD(KSEGFGIGDJ](

MDECSMRD(ISHTJ(SHO(MDECSMRD(^DOJ(SHO(MDNJD(SHO(MDECSMRD(
OGJIMG^NIGLH(JPJID[Jc((

 6C8(.LNRC(SHO(KGHD(RMSOGHR(KLM(ICD(MD[SGHODM(LK(ICD(JGIDc((
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 6G8(!IGFGIP(GHJISFFSIGLH(SHO(QCDICDM(JILM[(OMSGHJ(QGFF(^D(NJDO(LM(
^FLETDO(NHIGF(SKIDM(EL[UFDIGLH(LK(ELHJIMNEIGLH(SHO([DICLOJ(IL(
UMDYDHI(OGJECSMRDJ(IL(MDECSMRD(KSEGFGIGDJ(LM(SHP(JDOG[DHI(
ELHIS[GHSIGLH(LK(MDECSMRD(KSEGFGIGDJ(NHIGF(ICD(JGID(GJ(JIS^GFGhDOc((

 6a8(5LHJIMNEIGLH(LK(MLSO(SHO(EL[[DMEGSF(OMGYDQSP(^SJD(SHO(
QDSMGHR(ELNMJDJc((

 6T8(3GHSF(RMSOGHR(LM(JIS^GFGhSIGLHc((
 6F8(.D[LYSF(LK(SHP(ID[ULMSMP(ODIDHIGLH(KSEGFGIGDJ(SHO(MD[LYSF(LK(

JDOG[DHI(KML[(SFF(UDM[SHDHI(JILM[QSIDM([SHSRD[DHI(KSEGFGIGDJc(
SHO((

 6[8(/IMDDI(IMDD(UFSHIGHR>((
 6H8(.DUFSED[DHI(IMDD(SHO(JCMN^(UFSHIGHR(SJ(MDfNGMDO(UNMJNSHI(IL(w(

@`A7Bi(LK(5CSUIDM(@`A](%LHGHR>((
 6L8()HP(MDfNGMDO(QDIFSHO([GIGRSIGLH>((
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Upper!Salfor7!Township,!Montgomery!County!
ARTICLE!eVII!SS!STEEP!SLOPE!CONSERVATION!OVERLAY!DISTRICT!
SECTION!&SYY'PURPOSES!
#H(DbUSHJGLH(LK(ICD(-DEFSMSIGLH(LK($DRGJFSIGYD(#HIDHI(KLNHO(GH()MIGEFD(V](/DEIGLH(VAV(
LK(ICGJ(
2MOGHSHED](SHO(ICD(/ISID[DHI(LK(5L[[NHGIP(-DYDFLU[DHI(2^aDEIGYDJ(KLNHO(GH(
)MIGEFD(#](/DEIGLH(
VA@(LK(ICGJ(2MOGHSHED](ICD(UNMULJD(LK(ICGJ()MIGEFD](S[LHR(LICDMJ](GJ(SJ(KLFFLQJ<(
)>(0MDJDMYD(ICD(HSINMSF(ECSMSEIDM(SHO(SDJICDIGE(YSFND(LK([LNHISGHJ(SHO(CGFFJGODJ>(
;>('NSMO(SRSGHJI(UMLUDMIP(OS[SRD(SHO(UDMJLHSF(GHaNMP](SHO([GHG[GhD(ICD(ULIDHIGSF(
KLM(DMLJGLH](
JLGF(KSGFNMD](JIMDS[(JGFISIGLH](SHO(ELHIS[GHSIGLH(LK(JNMKSED(QSIDMJ(ESNJDO(^P(ICD(
[GJNJD(LK(
JIDDU(JFLUD(SMDSJ>(
5>(*HELNMSRD(GHHLYSIGYD(MDJGODHIGSF(ODYDFLU[DHI(^P(SFFLQGHR(ICD(KFDbG^GFGIP(
HDEDJJSMP(IL(
[SbG[GhD(ELHJDMYSIGLH(LK(JIDDU(JFLUDJ(SHO(UMLONED(NHGfND](DHYGMLH[DHISFFP(
JDHJGIGYD(
UMLaDEIJ>(
->(5LHJDMYD(DbGJIGHR(QLLOFSHOJ(KLM(SGM(SHO(QSIDM(fNSFGIP(^DHDKGIJ](IL(UMLYGOD(CS^GISI(
KLM(
QGFOFGKD](SHO(IL([SGHISGH(ICD(DELFLRGESF(^SFSHED(S[LHR(ICD(HSINMSF(JPJID[J(LH(JIDDU(
JFLUD(
SMDSJ>(
SECTION!&SY&'DEFINITION!AND!ESTABLISHMENT!OF!STEEP!SLOPE!
CONSERVATION!OVERLAY!DISTRICT!
"CD(/IDDU(/FLUD(5LHJDMYSIGLH(2YDMFSP(-GJIMGEI(GJ(DJIS^FGJCDO(SJ(SFF(ICLJD(SMDSJ(LK(ICD(
ILQHJCGU(
QGIC(S(JFLUD(LK(V`(UDMEDHI(LM([LMD](MDKDMMDO(IL(SJ(rJIDDU(JFLUDJr(LM(rJIDDU(JFLUD(
SMDSJ>r("CGJ(
OGJIMGEI([SP(^D(MDKDMMDO(IL(SJ(ICD(r/IDDU(/FLUD(-GJIMGEI>r(
)>()UUFGESHIJ(JCSFF(JCLQ(ICD(^LNHOSMGDJ(LK(/IDDU(/FLUD()MDSJ(LH(SFF(JN^OGYGJGLH(SHO(
FSHO(
ODYDFLU[DHI(UFSHJ](^SJDO(LH(SH(LH7JGID(JNMYDP(UMDUSMDO(^P(S(.DRGJIDMDO(
0MLKDJJGLHSF(
*HRGHDDM(LM(/NMYDPLM>(
;>("CD(/IDDU(/FLUD()MDSJ(IL(^D(JCLQH(LH(SFF(JN^OGYGJGLH(SHO(FSHO(ODYDFLU[DHI(UFSHJ(
JCSFF(^D(
KNMICDM(OGYGODO(GHIL(ICD(KLFFLQGHR(g(ESIDRLMGDJ(QCDH([DSJNMDO(LYDM(X(LM([LMD(
ELHILNM(FGHDJ(
SI(@(KLLI(GHIDMYSFJ<(
V>(/FLUDJ(LK(SI(FDSJI(V`(UDMEDHI(^NI(FDJJ(ICSH(@A(UDMEDHI>(
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@>(/FLUDJ(LK(SI(FDSJI(@A(UDMEDHI(^NI(FDJJ(ICSH(@`(UDMEDHI>(
X>(/FLUDJ(LK(SI(FDSJI(@`(UDMEDHI(^NI(FDJJ(ICSH(XA(UDMEDHI>(
g>(/FLUDJ(LK(XA(UDMEDHI(LM([LMD>(
5>("CD("LQHJCGU(JCSFF(DbD[UI([SH[SOD(JFLUDJ(KML[(ICD(UMLYGJGLHJ(LK(ICGJ()MIGEFD(GK(
GI(GJ(
ODIDM[GHDO(ICSI(SFIDMSIGLH](MDRMSOGHR](EFDSMGHR](LM(ELHJIMNEIGLH(NULH(JNEC(JFLUDJ(
QGFF(HLI(^D(
GHaNMGLNJ(IL(ICD(CDSFIC](JSKDIP](SHO(QDFKSMD(LK(ILQHJCGU(MDJGODHIJ>(#I(JCSFF(^D(ICD(
^NMODH(LK(ICD(
SUUFGESHI(IL(OD[LHJIMSID(ICSI(ICD(JFLUDJ(QDMD([SH[SOD>(
SECTION!&SYC'OVERLAY!CONCEPT!
"CD(/IDDU(/FLUD(5LHJDMYSIGLH(-GJIMGEI(JCSFF(^D(SH(LYDMFSP(LH(SFF(hLHGHR(OGJIMGEIJ(SHO(
JCSFF(
KNHEIGLH(GH(SEELMOSHED(QGIC(ICD(KLFFLQGHR<(
)>(3LM(SHP(FLI(LM(ULMIGLH(ICDMDLK(FPGHR(QGICGH(ICD(/IDDU(/FLUD(5LHJDMYSIGLH(-GJIMGEI](
ICD(
MDRNFSIGLHJ(LK(ICD(LYDMFSP(OGJIMGEI(JCSFF(ISTD(UMDEDODHED(LYDM(ICD(MDRNFSIGLHJ(LK(ICD(
NHODMFPGHR(OGJIMGEI>(
;>(/CLNFO(ICD(NHODMFPGHR(hLHGHR(LK(SHP(FLI(LM(SHP(USMI(ICDMDLK(QCGEC(GJ(FLESIDO(GH(ICD(
/IDDU(
/FLUD(5LHJDMYSIGLH(-GJIMGEI(^D(ECSHRDO(ICMLNRC(SHP(FDRGJFSIGYD(LM(aNOGEGSF(SEIGLH](
JNEC(
ECSHRD(JCSFF(CSYD(HL(DKKDEI(LH(ICD(LYDMFPGHR(/IDDU(/FLUD(5LHJDMYSIGLH(-GJIMGEI(NHFDJJ(
JNEC(
ECSHRD(QSJ(GHEFNODO(SJ(USMI(LK(ICD(LMGRGHSF(SUUFGESIGLH>(
5>()FF(NJDJ](SEIGYGIGDJ(SHO(ODYDFLU[DHI(LEENMMGHR(QGICGH(ICD(/IDDU(/FLUD(
5LHJDMYSIGLH(-GJIMGEI(
JCSFF(^D(NHODMISTDH(LHFP(GH(JIMGEI(EL[UFGSHED(QGIC(ICD(UMLYGJGLHJ(LK(ICGJ()MIGEFD](QGIC(
SFF(
KDODMSF(SHO(JISID(FSQJ](SHO(QGIC(SFF(LICDM(SUUFGES^FD("LQHJCGU(ELODJ(SHO(
LMOGHSHEDJ>(
SECTION!&SYG'GENERAL!REGULATIONS!
#H(SFF(hLHGHR(OGJIMGEIJ](KLM(ICLJD(ULMIGLHJ(LK(S(FLI(CSYGHR(JIDDU(JFLUD(SMDSJ](SJ(ODKGHDO(
GH(/DEIGLH(
ViAV](CDMDGH](ICD(KLFFLQGHR(JISHOSMOJ(JCSFF(SUUFP(KLM(SFF(UMLULJDO(NJDJ<(
)>(-GJINM^SHED($G[GIJ>(;SJDO(NULH(JIDDU(JFLUD(ESIDRLMP](ICD(KLFFLQGHR(OGJINM^SHED(
FG[GIJ(JCSFF(
^D(ICD([SbG[N[(SMDS(LK(JNEC(JFLUDJ(ICSI([SP(^D(MDRMSODO(SHOlLM(JIMGUUDO(LK(
YDRDISIGLH<(
Steep!Slope!Category!Disturbance!Limit!
/FLUDJ(SI(FDSJI(V`n(^NI(FDJJ(ICSH(@An(XAn(
/FLUDJ(SI(FDSJI(@An(^NI(FDJJ(ICSH(@`n(@An(
/FLUDJ(SI(FDSJI(@`n(^NI(FDJJ(ICSH(XAn(VAn(
/FLUDJ(XAn(LM(RMDSIDM(`n(
V>(&LH7MDJGODHIGSF(FLIJ(QGICGH(ICD(.*5(.DEMDSIGLHSF(-GJIMGEI(JCSFF(^D(UDM[GIIDO(IL(
OGJINM^(S(
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[SbG[N[(LK(XA(UDMEDHI(LK(JIDDU(JFLUD(SMDSJ(QGICGH(DSEC(JIDDU(JFLUD(ESIDRLMP](
UMLYGODO(
GI(GJ(ICD([GHG[N[(OGJINM^SHED(HDEDJJSMP(IL(SFFLQ(S(UDM[GIIDO(NJD>(
;>('MSOGHR(LM(DSMIC[LYGHR(LH(SFF(JIDDU(JFLUD(SMDSJ(JCSFF(HLI(MDJNFI(GH(DSMIC(ENIJ(LM(
KGFFJ(QCLJD(
CGRCDJI(YDMIGESF(OG[DHJGLHJ(DbEDDO(VA(KDDI](DbEDUI(QCDMD(HL(MDSJLHS^FD(SFIDMHSIGYDJ(
DbGJI(KLM(
ELHJIMNEIGLH(LK(UN^FGE(MLSOJ](OMSGHSRD(JIMNEINMDJ](SHO(LICDM(UN^FGE(G[UMLYD[DHIJ](GH(
QCGEC(
ESJD(JNEC(YDMIGESF(OG[DHJGLHJ(JCSFF(HLI(DbEDDO(@A(KDDI>(3GHGJCDO(JFLUDJ(LK(SFF(ENIJ(SHO(
KGFFJ(
JCSFF(HLI(DbEDDO(ICMDD(IL(LHD(6X<(V8](NHFDJJ(ICD(SUUFGESHI(ESH(OD[LHJIMSID(ICSI(
JIDDUDM(JFLUDJ(
ESH(^D(JIS^GFGhDO(SHO([SGHISGHDO(SODfNSIDFP>("CD(FSHOJESUD(JCSFF(^D(UMDJDMYDO(GH(GIJ(
HSINMSF(
JISID(GHJLKSM(SJ(UMSEIGES^FD>(
SECTION!&SYO'DEVELOPMENT!REGULATIONS!
"CD(MDfNGMD[DHIJ(LK(ICD(KLFFLQGHR(hLHGHR(OGJIMGEIJ(JCSFF(^D([LOGKGDO(LH(SFF(FSHO(
ELHISGHGHR(JIDDU(
JFLUDJ](SJ(ODKGHDO(GH(/DEIGLH(ViAV](CDMDGH](SJ(ODJGRHSIDO(^DFLQ<(
)>(*SEC(USMEDF(LK(FSHO(FLESIDO(GH(ICD(.7@](.7V>`](.7V](.7XA](#&](.*5](LM(5;(hLHGHR(
OGJIMGEI](
CSYGHR(S(JIDDU(JFLUD(MSIGL(LK(V`(UDMEDHI(LM([LMD(SHO(UMLULJDO(KLM(MDJGODHIGSF(NJD(
JCSFF(^D(
JN^OGYGODO(ELHJGJIDHI(QGIC(LHD(LK(ICD(KLFFLQGHR(MDfNGMD[DHIJ(62UIGLH(V](2UIGLH(@](
LM(2UIGLH(
X8<(
V>(2UIGLH(V(7(5LHJDMYSIGLH(/N^OGYGJGLH>(#H(LMODM(IL(DHELNMSRD(UMDJDMYSIGLH(LK(ICD(
JIDDU(
JFLUDJ](SHO(LICDM(JGRHGKGESHI(HSINMSF(KDSINMDJ](ICD(SUUFGESHImJ(UMLULJDO(ODJGRH(JCSFF(
^D(
ELHJGJIDHI(QGIC(ICD(JISHOSMOJ(KLM(ELHJDMYSIGLH(JN^OGYGJGLH(QGICGH(ICD(NHODMFPGHR(
hLHGHR(
OGJIMGEI(SHO(JCSFF(FLESID(ICD(JIDDU(JFLUDJ(QGICGH(ICD(MDfNGMDO(RMDDHQSP(FSHO](
ELHJGODMGHR(
ICD(RMDDHQSP(ODFGHDSIGLH(JISHOSMOJ(QGICGH(ICD(!UUDM(/SFKLMO("LQHJCGU(/N^OGYGJGLH(
SHO(
$SHO(-DYDFLU[DHI(2MOGHSHED>(
@>(2UIGLH(@(7(-DHJGIP("MSHJKDM(KLM(5MDSIGLH(LK(5LHJDMYSIGLH()MDS(65)8>()(ODHJGIP(
EMDOGI(
[SP(^D(UMLYGODO(KLM(SFF(JIDDU(JFLUDJ(SMDSJ](SJ(ODKGHDO(GH(/DEIGLH(V(iA(V](ODJGRHSIDO(
SJ(
UDM[SHDHIFP(UMLIDEIDO(ELHJDMYSIGLH(SMDSJ>("CD(ODHJGIP(EMDOGI([SP(^D(IMSHJKDMMDO(
LHFP(IL(
ICD(MD[SGHGHR(IMSEI(SMDS(^P(UMLYGOGHR(S(MDONEIGLH(GH(ICD(MDfNGMDO([GHG[N[(FLI(JGhD(
LK(ICD(
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NHODMFPGHR(OGJIMGEI](ELHJGJIDHI(QGIC(ICD(KLFFLQGHR(MDfNGMD[DHIJ<(
S>(*JIS^FGJC[DHI(LK(5LHJDMYSIGLH()MDS>($SHO(ODJGRHSIDO(KLM(S(ELHJDMYSIGLH(SMDS(JCSFF(
^D(ODDO(MDJIMGEIDO(KML[(ODYDFLU[DHI(SHO(ICD(MD[LYSF(LK(YDRDISIGLH(SHO(UMDJDMYDO(
YGS(SH(LQHDMJCGU(LUIGLH(FGJIDO(GH(/DEIGLH(@@AB(LM(FLESIDO(LH(GHOGYGONSF(FLIJ(
UMLYGODO(ICD(ELHJDMYSIGLH(SMDS(OLDJ(HLI(ELNHI(ILQSMO([DDIGHR(ICD([GHG[N[(FLI(
JGhD(
MDfNGMD[DHI(SHO(SH(DSJD[DHI(GJ(ODOGESIDO(IL(ICD(ILQHJCGU](JN^aDEI(IL(ICD(SUUMLYSF(
LK(ICD("LQHJCGU(/LFGEGILM>(
^>(1GHG[N[(5LHJDMYSIGLH()MDS>(-DJGRHSIDO(ELHJDMYSIGLH(SMDS(FSHO(JCSFF(UMDJDMYD(
JIDDU(JFLUDJ](^SJDO(NULH(JIDDU(JFLUD(ESIDRLMP](ELHJGJIDHI(QGIC(ICD(KLFFLQGHR(
JISHOSMOJ<(
Steep!Slope!Category!Minimum!Area!Preserve7!
within!Designate7!
Conservation!Area!
/FLUDJ(SI(FDSJI(V`n(^NI(FDJJ(ICSH(@An(`An(
/FLUDJ(SI(FDSJI(@An(^NI(FDJJ(ICSH(@`n(i`n(
/FLUDJ(SI(FDSJI(@`n(^NI(FDJJ(ICSH(XAn(VAAn(
/FLUDJ(XAn(LM(RMDSIDM(VAAn(
E>()OOGIGLHSF(5LHJDMYSIGLH()MDS($SHOJ>()OOGIGLHSF(ULMIGLHJ(LK(ICD(JGID([SP(^D(
GHEFNODO(QGICGH(ICD(ODJGRHSIDO(ELHJDMYSIGLH(SMDS](GHEFNOGHR(^NI(HLI(FG[GIDO(IL(
QDIFSHOJ](KFLLOUFSGHJ](SFFNYGSF(JLGFJ](QLLOFSHOJ(LM(ULMIGLHJ(LK(ICD(USMEDF([SOD(
GHSEEDJJG^FD(OND(IL(ICD(EMDSIGLH(LK(S(ELHJDMYSIGLH(SMDS>()FF(SOOGIGLHSF(FSHOJ(
ODJGRHSIDO(SJ(USMI(LK(ICD(ELHJDMYSIGLH(SMDS(JCSFF(^D([SOD(ELHIGRNLNJ(IL(S(JIDDU(
JFLUD(SMDS>(
O>(5LHJDMYSIGLH()MDS()EMDSRD>(:CDH(ICD(ILISF(SEMDSRD(LK(ELHJDMYSIGLH(SMDS(DbEDDOJ(
`A(UDMEDHI(LK(ICD(RMLJJ(IMSEI(SEMDSRD](ICD(NHODMFPGHR(OGJIMGEImJ(OG[DHJGLHSF(
JISHOSMOJ(
KLM(ELHJDMYSIGLH(JN^OGYGJGLH(JCSFF(^D(NIGFGhDO>(#H(SOOGIGLH](ICD(ODYDFLU[DHI(JCSFF(
[DDI(ICD(ELHJDMYSIGLH(JN^OGYGJGLH(ODJGRH(JISHOSMOJ(LK(/DEIGLH(@@Ai>(
D>(.DONEIGLH(LK(1GHG[N[($LI()MDS>("CD(EMDSIGLH(LK(ELHJDMYSIGLH(SMDS(UDM[GIJ(S(
MDONEIGLH(GH(ICD([GHG[N[(FLI(SMDS](SFFLQGHR(ICD(IMSEImJ(^SJD(ODHJGIP(IL(^D(SECGDYDO>(
"CD([SbG[N[(HN[^DM(LK(UDM[GIIDO(OQDFFGHR(NHGIJ(LH(ICD(IMSEI](ODJGRHSIGLH(LK(
DFGRG^FD(MDEDGYGHR(SMDSJ](SHO(ICD(HDQ(OG[DHJGLHSF(MDfNGMD[DHIJ(JCSFF(^D(ODIDM[GHDO(
GH(SEELMOSHED(QGIC(ICD(KLFFLQGHR<(
G>(,GDFO(0FSH>("CD([SbG[N[(HN[^DM(LK(OQDFFGHR(NHGIJ(IL(^D(UDM[GIIDO(LH(ICD(
IMSEI(JCSFF(^D(^SJDO(NULH(ICD(JISHOSMOJ(KLM(MNMSF(JN^OGYGJGLH(QGICGH(ICD(
NHODMFPGHR(hLHGHR(OGJIMGEI](SJ(OD[LHJIMSIDO(^P(SH(SEINSF(PGDFO(UFSH>("CD(PGDFO(
UFSH([NJI(^D(UMDUSMDO(SJ(S(FSPLNI(UFSH(GH(SEELMOSHED(QGIC(ICD(JISHOSMOJ(LK(ICD(
ILQHJCGUmJ(JN^OGYGJGLH(SHO(FSHO(ODYDFLU[DHI(LMOGHSHED](ELHISGHGHR(UMLULJDO(
FLIJ](JIMDDIJ](MGRCIJ7LK7QSP](SHO(LICDM(UDMIGHDHI(KDSINMDJ>("CD(PGDFO(UFSH([NJI(
GODHIGKP(ICD(JGIDmJ(UMG[SMP(SHO(JDELHOSMP(MDJLNMEDJ](SJ(GODHIGKGDO(SJ(USMI(LK(ICD(
HSINMSF(KDSINMDJ(UFSH](SHO(OD[LHJIMSID(ICSI(ICD(UMG[SMP(MDJLNMEDJ(ELNFO(^D(
JNEEDJJKNFFP(S^JLM^DO(GH(ICD(ODYDFLU[DHI(QGICLNI(OGJINM^SHED](^P(SFFLESIGHR(
ICGJ(SMDS(IL(UMLULJDO(JGHRFD7KS[GFP(OQDFFGHR(FLIJ(QCGEC(ELHKLM[(IL(ICD(
JISHOSMOJ(KLM(MNMSF(JN^OGYGJGLHJ>("CD(HN[^DM(LK(NHGIJ(JCLQH(LH(ICD(PGDFO(UFSH(
QGFF(^D(ICD([SbG[N[(HN[^DM(LK(NHGIJ(ICSI([SP(^D(UDM[GIIDO(GH(ICD(DFGRG^FD(
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MDEDGYGHR(SMDSJ>(
GG>(*FGRG^FD(.DEDGYGHR()MDSJ>(*FGRG^FD(MDEDGYGHR(SMDSJ(JCSFF(HLI(GHEFNOD(ICLJD(
ULMIGLHJ(LK(ICD(IMSEI(QGICGH(ICD(NFIG[SID(MGRCI7LK7(QSP](LM(SMD(FG[GIDO(KML[(
ODYDFLU[DHI(^P(JL[D(LICDM(UMLYGJGLH(LK(ICGJ(2MOGHSHED>(
GGG>("CD([GHG[N[(FLI(JGhD](OG[DHJGLHSF(SHO(G[UDMYGLNJ(JISHOSMOJ(KLM(ICD(DFGRG^FD(
MDEDGYGHR(SMDS(JCSFF(^D(ELHJGJIDHI(QGIC(ICD(KLFFLQGHR(JISHOSMOJ(^SJDO(LH(ICD(
NHODMFPGHR(hLHGHR(OGJIMGEI](DbEDUI(SJ(UDM[GIIDO(^P(/DEIGLH(ViAg>)>@>O<(
-G[DHJGLHSF(SHO(#[UDMYGLNJ(/ISHOSMOJ(
Woning!District!R"C!an7!REC!R"&'Q!R"&!R"GY!
Minimum!Lot!SiMe!gA]AAA(JfNSMD(
KDDI(
XA]AAA(JfNSMD(
KDDI(
@A]AAA(JfNSMD(
KDDI(
V`]AAA(
JfNSMD(KDDI(
Minimum!Lot!
Wi7th!
Vi`(KDDI(VX`(KDDI(VX`(KDDI(VAA(KDDI(
Front!Yar7!SetbacE!eA(KDDI(`A(KDDI(`A(KDDI(`A(KDDI(
Rear!Yar7!SetbacE!eA(KDDI(`A(KDDI(`A(KDDI(`A(KDDI(
Si7e!Yar7!SetbacE!XA(KDDI(
6i`(KLLI(
SRRMDRSID8(
@`(KDDI(
6eA(KLLI(
SRRMDRSID8(
@`(KDDI(
6eA(KLLI(
SRRMDRSID8(
V`(KDDI(
6`A(KLLI(
SRRMDRSID8(
MaUimum!
Impervious!
V`(UDMEDHI(@`(UDMEDHI(@`(UDMEDHI(@`(UDMEDHI(
X>(2UIGLH(X(7()J(S(ELHOGIGLHSF(NJD](DSEC(FLI(CDMDGHSKIDM(EMDSIDO(^P(JN^OGYGJGLH(CSYGHR(
S(
JIDDU(JFLUD(MSIGL(LK(V`(UDMEDHI(LM(RMDSIDM(JCSFF(GHEMDSJD(ICD(MDfNGMDO([GHG[N[(FLI(
JGhD(
SHO(SOaNJI(ICD([SbG[N[(G[UDMYGLNJ(JNMKSED(FG[GI(ELHJGJIDHI(QGIC(ICD(KLFFLQGHR(
MDfNGMD[DHIJ<(
1GHG[N[($LI(/GhD(6JfNSMD(KDDI8(
Steep!Slope!Ratio!
District!&QZ!to!QYZ!Q&Z!or!more!
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R"C!an7!REC!V@A]AAA(VeA]AAA(
R"&'Q!WA]AAA(V@A]AAA(
R"&!eA]AAA(BA]AAA(
R"GY!g`]AAA(eA]AAA(
1SbG[N[(#[UDMYGLNJ('MLNHO(5LYDM(6UDM(FLI8(
Steep!Slope!Ratio!
District!&QZ!to!QYZ!Q&Z!or!more!
R"C,!R"&'Q,!R"&,!an7!
REC!
VAn(Bn(
R"GY!V`n(V@n(
;>("MSEIJ(CDMDGHSKIDM(JN^OGYGODO(KLM(MDJGODHIGSF(NJD(GH(ICD(&1.(hLHGHR(OGJIMGEI(LM(
HLHMDJGODHIGSF(
NJD(GH(ICD(.7XA](#&](.*5](5;]($$#](LM($#(hLHGHR(OGJIMGEI](CSYGHR(S(JIDDU(JFLUD(
MSIGL(LK(V`(UDMEDHI(LM([LMD(JCSFF(FLESID(ICD(JIDDU(JFLUDJ(QGICGH(ICD(MDfNGMDO(
RMDDHQSP(FSHO(LM(
RMDDH(SMDS(KLM(ICD(NHODMFPGHR(OGJIMGEI](ELHJGODMGHR](QCDMD(SUUFGES^FD](ICD(RMDDHQSP(
ODFGHDSIGLH(JISHOSMOJ(QGICGH(ICD(!UUDM(/SFKLMO("LQHJCGU(/N^OGYGJGLH(SHO($SHO(
-DYDFLU[DHI(2MOGHSHED>(
SECTION!&SYQ'CONDITIONAL!USE!APPLICATION!
)UUFGESIGLHJ(KLM(ELHOGIGLHSF(NJDJ(JCSFF(EL[UFP(QGIC(ICD(UMLEDONMDJ(GH()MIGEFD(jj##(LK(
ICGJ(
LMOGHSHED(SHO(UMLYGOD(ICD(KLFFLQGHR(GHKLM[SIGLH(SHO(OLEN[DHISIGLH>(
)>()(UFSH(^P(S(.DRGJIDMDO(0MLKDJJGLHSF(*HRGHDDM(LM(/NMYDPLM(QCGEC(SEENMSIDFP(
FLESIDJ(ICD(
UMLULJDO(NJD(QGIC(MDJUDEI(IL(ICD(/IDDU(/FLUD(-GJIMGEI(^LNHOSMGDJ(SHO(DbGJIGHR(
ODYDFLU[DHI(
QGICGH(@AA(KDDI(LK(ICD(UMLULJDO(NJD](ILRDICDM(QGIC(SFF(UDMIGHDHI(GHKLM[SIGLH(
ODJEMG^GHR(ICD(
USMEDF](SHO(S(ILULRMSUCGESF(JNMYDP(QGIC(ELHILNM(DFDYSIGLHJ(SI(HL(RMDSIDM(ICSH(`7KLLI(
GHIDMYSFJ>(
;>()(UFSH(LK(UMLULJDO(ODYDFLU[DHI(LM(NJD(LK(ICD(JGID](ELHKLM[GHR(IL(ICD(UMDFG[GHSMP(
UFSH(
MDfNGMD[DHIJ(LK(ICD(JN^OGYGJGLH(SHO(FSHO(ODYDFLU[DHI(LMOGHSHED](QGIC(ELHILNMJ(
JCLQH(SI(@7(
KLLI(GHIDMYSFJ](QCDMD(KDSJG^FD](ICMLNRCLNI(ICD(JIDDU(JFLUD(SMDSJ(UMLULJDO(KLM(
ODYDFLU[DHI(LM(
NJD>(5LHILNMJ(JCSFF(^D(SEENMSIDFP(OMSQH(KML[(LH7JGID(JNMYDP(LM(SDMGSF(UCLILRMSUCGE(
JLNMEDJ>(
5>(0MLULJDO([LOGKGESIGLHJ(IL(ICD(DbGJIGHR(ILULRMSUCP(SHO(YDRDISIGYD(ELYDM](SJ(QDFF(
SJ(ICD(
[DSHJ(LK(SEEL[[LOSIGHR(JILM[QSIDM(MNHLKK>(
->(-LEN[DHISIGLH(LK(SHP(SOOGIGLHSF(DHRGHDDMGHR(SHOlLM(ELHJDMYSIGLH(IDECHGfNDJ(
ODJGRHDO(IL(
SFFDYGSID(DHYGMLH[DHISF(UML^FD[J(EMDSIDO(^P(ICD(UMLULJDO(SEIGYGIGDJ>(
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*>(/UDEGKGESIGLHJ(LK(^NGFOGHR([SIDMGSFJ(SHO(ELHJIMNEIGLH(GHEFNOGHR(KGFFGHR](RMSOGHR](
[SIDMGSFJ(
JILMSRD](QSIDM(JNUUFP](SHO(JDQSRD(OGJULJSF(KSEGFGIGDJ>(
3>()H(DMLJGLH(SHO(JDOG[DHI(ELHIMLF(UFSH(GH(EL[UFGSHED(QGIC(ICD(DMLJGLH(SHO(
JDOG[DHI(ELHIMLF(
UMSEIGEDJ(JDI(KLMIC(GH(ICD(*MLJGLH(SHO(/DOG[DHI(0LFFNIGLH(5LHIMLF(0MLRMS[(1SHNSF(LK(
ICD(
-DUSMI[DHI(LK(*HYGMLH[DHISF(0MLIDEIGLH](VWWA](SHO(SHP(JN^JDfNDHI(S[DHO[DHIJ(
ICDMDIL>(
'>("CD(FLESIGLH(LK(SFF(IMDDJ(CSYGHR(S(OGS[DIDM(LK(B(GHECDJ(LM([LMD(O^C>(
SECTION!&SYR'CONDITIONAL!USE!STANDARDS!AND!CRITERIA!
#H(ELHJGODMGHR(S(ELHOGIGLHSF(NJD(SUUFGESIGLH](ICD(;LSMO(LK(/NUDMYGJLMJ(JCSFF(ELHJGODM(
ICD(
KLFFLQGHR<(
)>(.DFSIGLHJCGU(LK(ICD(UMLULJDO(NJD(IL(ICD(L^aDEIGYDJ(JDI(KLMIC(GH(/DEIGLH(ViAA>(
;>()OYDMJD(DKKDEIJ(LH(S^NIIGHR(UMLUDMIGDJ>(
5>("CD(HDDO(KLM(S(QLLOFSHO([SHSRD[DHI(UFSH(LH(QLLODO(JIDDU(JFLUD(SMDSJ>(
->(*YGODHED(ICSI<(
V>()FIDMHSIGYD(UFSED[DHIJ(LH(HLH7JIDDU(JFLUD(SMDSJ(QDMD(ESMDKNFFP(DYSFNSIDO(KLM(
JIMNEINMDJ](
GHEFNOGHR(^NGFOGHRJ](MDISGHGHR(QSFFJ](JQG[[GHR(ULLFJ](MLSOJ](SEEDJJ(OMGYDQSPJ](
USMTGHR(
KSEGFGIGDJ(SHO(LICDM(ODYDFLU[DHI](SHO(ESH(^D(JCLQH(IL(^D(GHSUUMLUMGSID(LM(GHKDSJG^FD(
IL(
ICD(JSIGJKSEIGLH(LK(ICD(;LSMO(LK(/NUDMYGJLMJ>(
@>(0MLULJDO(^NGFOGHRJ(SHO(JIMNEINMDJ(SMD(LK(JLNHO(DHRGHDDMGHR(ODJGRH(SHO(ICSI(
KLLIGHRJ(SMD(
ODJGRHDO(IL(DbIDHO(IL(JIS^FD(JLGF(SHOlLM(MLET>(
X>(0MLULJDO(MLSOJ](OMGYDJ(SHO(USMTGHR(SMDSJ(SMD(ODJGRHDO(JL(ICSI(FSHO(EFDSMGHR(
SHOlLM(
RMSOGHR(QGFF(HLI(ESNJD(SEEDFDMSIDO(DMLJGLH>(;LIC(YDMIGESF(SHO(CLMGhLHISF(SFGRH[DHI(LK(
JNEC(KSEGFGIGDJ(JCSFF(^D(JL(ODJGRHDO(ICSI(CShSMOLNJ(ELHOGIGLHJ(SMD(HLI(EMDSIDO>(
g>(/NMKSED(MNH7LKK(LK(QSIDM(QGFF(HLI(EMDSID(NHJIS^FD(ELHOGIGLHJ](GHEFNOGHR(DMLJGLH](SHO(
ICSI(
SUUMLUMGSID(JILM[QSIDM([SHSRD[DHI(KSEGFGIGDJ(QGFF(^D(ELHJIMNEIDO(SJ(HDEDJJSMP>(
`>(0MLULJDO(HLH7SRMGENFINMSF(OGJUFSED[DHI(LK(JLGF(JCSFF(^D(KLM(ESNJD(ELHJGJIDHI(QGIC(
ICD(
GHIDHI(LK(ICGJ(LMOGHSHED(SHO(JCSFF(^D(DbDENIDO(GH(ICD([SHHDM(ICSI(QGFF(HLI(ESNJD(
DMLJGLH(
LM(LICDM(NHJIS^FD(ELHOGIGLHJ>("CD(SUUFGESHI(JCSFF(UMLYGOD(SH(DMLJGLH(SHO(JDOG[DHI(
ELHIMLF(UFSH(SHO(JNUULMIGHR(DYGODHED>(
e>(0MLULJDO(LH7FLI(JDQSRD(OGJULJSF(KSEGFGIGDJ(JCSFF(^D(UMLUDMFP(ODJGRHDO(SHO(
ELHJIMNEIDO(GH(
ELHKLM[GIP(QGIC(SUUFGES^FD(MDRNFSIGLHJ>(
SECTION!&SYS'LIMIT!OF!MUNICIPAL!LIABILITY!
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"CD(RMSHIGHR(LK(S(NJD(SHO(LEENUSHEP(UDM[GI(LM(ICD(SUUMLYSF(LK(S(JN^OGYGJGLH(LM(FSHO(
ODYDFLU[DHI(
UFSH(LH(LM(HDSM(ICD(/IDDU(/FLUD(5LHJDMYSIGLH(-GJIMGEI(JCSFF(HLI(ELHJIGINID(S(
MDUMDJDHISIGLH](
RNSMSHIDD(LM(QSMMSHIP(LK(SHP(TGHO(^P(ICD(ILQHJCGU(LM(SHP(LKKGEGSF(LM(D[UFLPDD(
ICDMDLK(MDRSMOGHR(
ICD(UMSEIGES^GFGIP(LM(JSKDIP(LK(ICD(UMLULJDO(NJD(SHO(JCSFF(EMDSID(HL(FGS^GFGIP(NULH(ICD(
"LQHJCGU](GIJ(
LKKGEGSFJ](LM(GIJ(D[UFLPDDJ>(
0MLIDEIGLHJ(UMLYGODO(^P(ICGJ(LMOGHSHED(SMD(KLM(MDRNFSILMP(UNMULJDJ(SHO(^SJDO(LH(
[GHG[N[(
DHRGHDDMGHR(JINOGDJ>("CD(LMOGHSHED(OLDJ(HLI(G[UFP(ICSI(SMDSJ(LNIJGOD(ICD(-GJIMGEI(SMD(
KMDD(KML[(
SOYDMJD(DKKDEIJ(LK(DMLJGLH(SHO(JDOG[DHISIGLH>(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
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)00*&-#j(3(
(

/)10$*(.#0).#)&(;!33*.(0.2"*5"#2&(
(
.DYGJDO(ICMLNRC<(gl@`lAe(@<Ai(01($SJI(UMGHIDO<(gl@`lAe(@<AB(01(
7(V(7(
RIPARIAN!FOREST!BUFFER!PROTECTION!AGREEMENT!
"+#/(.#0).#)&(32.*/"(;!33*.(0.2"*5"#2&()'.**1*&"(6ICGJ(\0MLIDEIGLH(
)RMDD[DHI_8(OSIDO(
SJ(LK({{{{{{{{{{{{{(6ICD(\)RMDD[DHI(-SID_8(GJ(^P(SHO(^DIQDDH(ggggggggggggggggggg!6ICD(
\NHODMJGRHDO(2QHDM(
LM(2QHDMJ_8(SHO(gggggggggggggggggg!6ICD(\+LFODM_8>(
Article!I'!BacEgroun7!
&'Y&!Property!
"CD(NHODMJGRHDO(2QHDM(LM(2QHDMJ(SMD(ICD(JLFD(LQHDMJ(GH(KDD(JG[UFD(LK(ICD(0MLUDMIP(
ODJEMG^DO(GH(*bCG^GI(\)_(
6ICD(\0MLUDMIP_8>("CD(0MLUDMIP(GJ(SFJL(ODJEMG^DO(SJ<(
/IMDDI()OOMDJJ<(
1NHGEGUSFGIP<(
5LNHIP<(
0SMEDF(#ODHIGKGDM<(
&'YC!Purpose!
(a)!Conservation!Ob<ectives!
"CD(NHODMJGRHDO(2QHDM(LM(2QHDMJ(SHO(+LFODM(SMD(DHIDMGHR(GHIL(ICGJ(0MLIDEIGLH(
)RMDD[DHI(IL(DJIS^FGJC(S(
MGUSMGSH(KLMDJI(^NKKDM(6ICD(\.GUSMGSH(;NKKDM_8(SFLHR({{{{{{{{{{{(5MDDT(6ICD(\5MDDT_8(KLM(
ICD(KLFFLQGHR(
UNMULJDJ(6ELFFDEIGYDFP](ICD(\5LHJDMYSIGLH(2^aDEIGYDJ_8<(IL([SGHISGH(SHO(G[UMLYD(ICD(
fNSFGIP(LK(QSIDM(
MDJLNMEDJ(SJJLEGSIDO(QGIC(ICD(5MDDTc(IL(UDMUDINSID(SHO(KLJIDM(ICD(RMLQIC(LK(CDSFICP(
KLMDJIc(IL(UMDJDMYD(
CS^GISI(KLM(&SIGYD(/UDEGDJ(ODUDHODHI(LH(QSIDM(MDJLNMEDJ(LM(KLMDJIc(SHO(IL(DHJNMD(
ICSI(SEIGYGIGDJ(SHO(NJDJ(GH(
ICD(.GUSMGSH(;NKKDM(SMD(JNJISGHS^FD](G>D>](ICDP(HDGICDM(OG[GHGJC(ICD(^GLFLRGESF(GHIDRMGIP(
LK(ICD(.GUSMGSH(
;NKKDM(HLM(ODUFDID(ICD(JLGF](KLMDJI(SHO(LICDM(HSINMSF(MDJLNMEDJ(QGICGH(ICD(.GUSMGSH(
;NKKDM(LYDM(IG[D>(
(b)!Riparian!Buffer!Area!
"CD(.GUSMGSH(;NKKDM(ELHJGJIJ(LK(ICD(JIMGUJ(LK(FSHO(JIMDIECGHR({{{{{{{(6{{8(KDDI(FSHOQSMO(
KML[(ICD("LU(LK(
ICD(;SHTJ(LK(ICD(5MDDT](ILRDICDM(QGIC(ICD(^SHTJ(SHO(^DO(LK(ICD(5MDDT](IL(ICD(DbIDHI(
ICSI(ICD(JIMGUJ](^SHTJ(
SHO(^DO(SMD(ELHISGHDO(QGICGH(ICD(0MLUDMIP>(
(c)!Baseline!Documentation!
"CD(MDULMI(6ICD(\;SJDFGHD(-LEN[DHISIGLH_8](IL(^D(TDUI(LH(KGFD(SI(ICD(UMGHEGUSF(LKKGED(
LK(+LFODM](ODJEMG^DJ(
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ICD(ELHJDMYSIGLH(YSFNDJ(LK(ICD(.GUSMGSH(;NKKDM(GODHIGKGDO(GH(ICD(5LHJDMYSIGLH(
2^aDEIGYDJ](ODJEMG^DJ(
DbGJIGHR(ELHOGIGLHJ(LK(ICD(.GUSMGSH(;NKKDM(GHEFNOGHR(*bGJIGHR(#[UMLYD[DHIJ(SJ(LK(ICD(
)RMDD[DHI(-SID](
SHO(GHEFNODJ](S[LHR(LICDM(GHKLM[SIGLH](UCLILRMSUCJ(ODUGEIGHR(ICD(.GUSMGSH(;NKKDM>(
&'YG!Ownersh!Control!
2QHDMJ(MDJDMYD(SFF(MGRCIJ(SHO(MDJULHJG^GFGIGDJ(UDMISGHGHR(IL(ICDGM(LQHDMJCGU(LK(ICD(
0MLUDMIP(^NI(KLM(ICD(MGRCIJ(
specifically!RMSHIDO(IL(+LFODM(GH(ICGJ(0MLIDEIGLH()RMDD[DHI>(&L(UN^FGE(SEEDJJ(GJ(
RMSHIDO(^P(YGMIND(LK(ICGJ(
0MLIDEIGLH()RMDD[DHI>(
.DYGJDO(ICMLNRC<(gl@`lAe(@<Ai(01($SJI(UMGHIDO<(gl@`lAe(@<AB(01(
7(@(7(
&'YO!Define7!Terms!
#HGIGSFFP(ESUGISFGhDO(IDM[J(NJDO(SHO(HLI(LICDMQGJD(ODKGHDO(GH(ICGJ()MIGEFD(#(SMD(
ODKGHDO(GH(ICD(FSJI()MIGEFD(LK(ICGJ(
0MLIDEIGLH()RMDD[DHI(6ICD(\'FLJJSMP_8>(
Article!II'!Restrictive!Covenants:!Improvements!
&L(#[UMLYD[DHIJ(SMD(UDM[GIIDO(QGICGH(ICD(.GUSMGSH(;NKKDM(DbEDUI(SJ(JDI(KLMIC(GH(
ICGJ()MIGEFD(##>(
C'Y&!EUisting!Improvements!
)HP(*bGJIGHR(#[UMLYD[DHI([SP(^D([SGHISGHDO](MDUSGMDO(SHO(MDUFSEDO(GH(GIJ(DbGJIGHR(
FLESIGLH>()H(*bGJIGHR(
#[UMLYD[DHI([SP(^D(DbUSHODO(LM(MDFLESIDO(GK(ICD(DbUSHODO(LM(MDFLESIDO(
#[UMLYD[DHI(EL[UFGDJ(QGIC(
MDfNGMD[DHIJ(SUUFGES^FD(IL(SH()OOGIGLHSF(#[UMLYD[DHI(LK(ICD(JS[D(IPUD(JDI(KLMIC(GH(
ICGJ()MIGEFD>(
C'YC!A77itional!Improvements!
2HFP(ICD(KLFFLQGHR()OOGIGLHSF(#[UMLYD[DHIJ(SMD(UDM[GIIDO(QGICGH(ICD(.GUSMGSH(
;NKKDM<(
(a)!EUisting!Agreements!
#[UMLYD[DHIJ(ICSI(2QHDMJ(SMD(MDfNGMDO(IL(SFFLQ(NHODM(*bGJIGHR()RMDD[DHIJ>(
(b)!Other!A77itional!Improvements!
6G8(3DHEDJ](QSFFJ(SHO(RSIDJ(SFLHR(ICD(UDMG[DIDM(LK(ICD(.GUSMGSH(;NKKDMc(JGRHJ(HLI(
DbEDDOGHR(LHD(JfNSMD(
KLLI(DSECc(SHO(CS^GISI(G[UMLYD[DHI(ODYGEDJ(JNEC(SJ(^GMOCLNJDJ(SHO(^SI(CLNJDJ>(
6GG8("MSGFJ(LK(CGRCFP(ULMLNJ(JNMKSED(SHO(KLLI^MGORDJ(KLM(HLH7[LILMGhDO(NJD>(
6GGG8(/N^aDEI(IL(.DYGDQ](KGJC(USJJSRD](KGJC(CS^GISI(G[UMLYD[DHI(SHO(JIMDS[(^SHT(
JIS^GFGhSIGLH(JIMNEINMDJ>(
6GY8(/N^aDEI(IL(.DYGDQ](GMMGRSIGLH(KSEGFGIGDJ(SEEDJJLMP(IL(SRMGENFINMSF(NJD(LK(ICD(
0MLUDMIP>(
6Y8(/N^aDEI(IL(.DYGDQ](JIMDS[(EMLJJGHR(SHO(SEEDJJ(JIMNEINMDJ(SHO(SJJLEGSIDO(SEEDJJ(
ELMMGOLM(KLM(ICD(
UNMULJD(LK(SFFLQGHR(USJJSRD(SEMLJJ(ICD(.GUSMGSH(;NKKDM(^P(FGYDJILET](CLMJDJ(SHO(
SRMGENFINMSF(
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DfNGU[DHI(IL(EMLJJ(ICD(5MDDT(LM(SEEDJJ(QSIDM(GH(ICD(5MDDT(GH(S(JUDEGKGDO(FLESIGLH>(#I(
GJ(2QHDMJZ(
MDJULHJG^GFGIP(IL(GHJISFF(KDHEGHR(QCDHDYDM(HDEDJJSMP(IL(UMDYDHI(RMShGHR(QGICGH(LM(
LICDM(NHMDJIMGEIDO(
SEEDJJ(IL(ICD(.GUSMGSH(;NKKDM(^P(CLMJDJ(LM(FGYDJILET>(
6YG8(/N^aDEI(IL(.DYGDQ](SEEDJJ(OMGYDJ(SHO(NIGFGIP(FGHDJ(^NI(LHFP(GK(ICDMD(GJ(HL(LICDM(
MDSJLHS^FP(KDSJG^FD(
[DSHJ(IL(UMLYGOD(SEEDJJ(SHO(NIGFGIP(JDMYGEDJ(IL(ICD(0MLUDMIP(DbEDUI(YGS(ICD(.GUSMGSH(
;NKKDM>(
Article!III'!Restrictive!Covenants:!Activitiesi!Usesi!Disturbance!of!Resources!
&L(SEIGYGIGDJ](NJDJ(LM(OGJINM^SHEDJ(LK(MDJLNMEDJ(SMD(UDM[GIIDO(QGICGH(ICD(.GUSMGSH(
;NKKDM(DbEDUI(SJ(JDI(KLMIC(GH(ICGJ(
)MIGEFD(###>(
G'Y&!EUisting!Agreements!
)EIGYGIGDJ](NJDJ(SHO(5LHJIMNEIGLH(ICSI(2QHDMJ(SMD(MDfNGMDO(IL(SFFLQ(NHODM(*bGJIGHR(
)RMDD[DHIJ(SMD(UDM[GIIDO>(
G'YC!Other!Activities!an7!Uses!
*bEDUI(SJ(UMLYGODO(GH(ICD(UMDEDOGHR(JDEIGLH](SEIGYGIGDJ(SHO(NJDJ(QGICGH(ICD(.GUSMGSH(
;NKKDM(SMD(FG[GIDO(IL(ICLJD(
UDM[GIIDO(^DFLQ(SHO(UMLYGODO(GH(SHP(ESJD(ICSI(ICD(GHIDHJGIP(LM(KMDfNDHEP(LK(ICD(
SEIGYGIP(LM(NJD(OLDJ(HLI(CSYD(
ICD(ULIDHIGSF(IL([SIDMGSFFP(SHO(SOYDMJDFP(G[USGM([SGHIDHSHED(LM(SIISGH[DHI(LK(
5LHJDMYSIGLH(2^aDEIGYDJ>(
(a)!Disturbance!of!Resources!
6G8(5NIIGHR(IMDDJ](5LHJIMNEIGLH(LM(LICDM(OGJINM^SHED(LK(MDJLNMEDJ](GHEFNOGHR(MD[LYSF(
LK(#HYSJGYD(/UDEGDJ](
IL(ICD(DbIDHI(MDSJLHS^FP(UMNODHI(IL(MD[LYD]([GIGRSID(LM(QSMH(SRSGHJI(SH(
NHMDSJLHS^FD(MGJT(LK(CSM[(IL(
0DMJLHJ](UMLUDMIP(LM(CDSFIC(LK(&SIGYD(/UDEGDJ(LH(LM(S^LNI(ICD(.GUSMGSH(;NKKDM>(
2QHDMJ([NJI(ISTD(
JNEC(JIDUJ(SJ(SMD(MDSJLHS^FD(NHODM(ICD(EGMEN[JISHEDJ(IL(ELHJNFI(QGIC(+LFODM(UMGLM(
IL(ISTGHR(SEIGLHJ(
ICSI](^NI(KLM(ICGJ(UMLYGJGLH](QLNFO(HLI(^D(UDM[GIIDO(LM(QLNFO(^D(UDM[GIIDO(LHFP(SKIDM(
.DYGDQ>(
6GG8(0FSHIGHR(&SIGYD(/UDEGDJ(^NI(HL([LHLENFINMD>(
6GGG8(.D[LYSF(LK(#HYSJGYD(/UDEGDJ(IL(SEEL[[LOSID(MDUFSHIGHR(QGIC(&SIGYD(/UDEGDJ>(
6GY8(/NJISGHS^FD(KLMDJIMP(GH(SEELMOSHED(QGIC(S(.DJLNMED(1SHSRD[DHI(0FSH(SUUMLYDO(
KLM(ICSI(SEIGYGIP(SKIDM(
.DYGDQ(^NI(HLI(QGICGH(KGKIP(6`A8(KDDI(LK(ICD(ILU(LK(ICD(^SHT(LK(ICD(5MDDT>(
.DYGJDO(ICMLNRC<(gl@`lAe(@<Ai(01($SJI(UMGHIDO<(gl@`lAe(@<AB(01(
7(X(7(
6Y8()RMGENFINMSF(NJD(GJ(FG[GIDO(IL(USJJSRD(LK(CLMJDJ](FGYDJILET(SHO(DfNGU[DHI(YGS(S(
ELMMGOLM(6GK(SHP8(
UDM[GIIDO(NHODM()MIGEFD(##(IL(SEEDJJ(QSIDM(SI(S(JUDEGKGDO(FLESIGLH(LM(JIMDS[(EMLJJGHR(
JIMNEINMDJ(6GK(
SHP8(UDM[GIIDO(NHODM()MIGEFD(##>(
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6YG8(/N^aDEI(IL(.DYGDQ](JIMDS[(^SHT(JIS^GFGhSIGLH](OS[(MD[LYSF(SHO(LICDM(CS^GISI(
G[UMLYD[DHI(SEIGYGIGDJ>(
6YGG8(2ICDM(MDJLNMED([SHSRD[DHI(SEIGYGIGDJ(ELHJGJIDHI(QGIC(5LHJDMYSIGLH(2^aDEIGYDJ(
SHO(ELHONEIDO(GH(
SEELMOSHED(QGIC(ICD(.DJLNMED(1SHSRD[DHI(0FSH(SUUMLYDO(KLM(ICSI(SEIGYGIP(SKIDM(
.DYGDQ>(
6YGGG8(/N^aDEI(IL(.DYGDQ](MD[LYSF(SHO(OGJINM^SHED(LK(JLGF](MLET(SHO(YDRDISIGYD(
MDJLNMEDJ(IL(ICD(DbIDHI(
MDSJLHS^FP(HDEDJJSMP(IL(SEEL[[LOSID(5LHJIMNEIGLH(LK(SHO([SGHISGH(SEEDJJ(IL(
#[UMLYD[DHIJ(QGICGH(
ICD(.GUSMGSH(;NKKDM(QGIC(MDJILMSIGLH(SJ(JLLH(SJ(MDSJLHS^FP(KDSJG^FD(^P(MDUFSHIGHR(
QGIC(&SIGYD(
/UDEGDJ>(
6Gb8(?DCGENFSM(NJD(6GHEFNOGHR([LILMGhDO(YDCGENFSM(NJD8(GH(ELHHDEIGLH(QGIC(SH(SEIGYGIP(
UDM[GIIDO(QGICGH(
ICD(.GUSMGSH(;NKKDM(LM(LICDMQGJD(GH(ICD(ESJD(LK(D[DMRDHEP>(
(b)!Recreational!an7!E7ucational!Uses!
)EIGYGIGDJ(ICSI(OL(HLI(MDfNGMD(#[UMLYD[DHIJ(LICDM(ICSH(ICLJD(UDM[GIIDO(QGICGH(ICD(
.GUSMGSH(;NKKDM(SHO(OL(
HLI(CSYD(ICD(ULIDHIGSF(IL([SIDMGSFFP(SHO(SOYDMJDFP(SKKDEI(5LHJDMYSIGLH(2^aDEIGYDJ(
JNEC(SJ(6G8(QSFTGHR](
HSINMD(JINOP](^GMO(QSIECGHR](KGJCGHR(SHO(CNHIGHRc(SHO(6GG8(LICDM(DONESIGLHSF(LM(
JEGDHIGKGE(SEIGYGIGDJ(
ELHJGJIDHI(QGIC([SGHIDHSHED(LM(SIISGH[DHI(LK(ICD(5LHJDMYSIGLH(2^aDEIGYDJ>(
Article!IV'!Rights!an7!Duties!of!Hol7er!an7!Beneficiaries!
O'Y&!Grant!to!Hol7er!
;P(JGRHGHR(ICGJ(0MLIDEIGLH()RMDD[DHI(SHO(NHELHOGIGLHSFFP(ODFGYDMGHR(GI(IL(+LFODM](
ICD(NHODMJGRHDO(2QHDM(LM(
2QHDMJ](GHIDHOGHR(IL(^D(FDRSFFP(^LNHO](RMSHI(SHO(ELHYDP(IL(+LFODM(S(ELHJDMYSIGLH(
JDMYGINOD(LYDM(ICD(.GUSMGSH(
;NKKDM(GH(UDMUDINGIP(KLM(ICD(UNMULJD(LK(SO[GHGJIDMGHR(SHO(DHKLMEGHR(ICD(MDJIMGEIGLHJ(
SHO(FG[GISIGLHJ(JDI(KLMIC(GH(
ICGJ(0MLIDEIGLH()RMDD[DHI>("CD(NHODMJGRHDO(2QHDM(LM(2QHDMJ(QSMMSHI(IL(+LFODM(
ICSI(ICD(.GUSMGSH(;NKKDM(GJ](
SJ(LK(ICD()RMDD[DHI(-SID](KMDD(SHO(EFDSM(LK(SFF($GDHJ(LM](GK(GI(GJ(HLI](ICSI(2QHDMJ(CSYD(
L^ISGHDO(SHO(SIISECDO(IL(
ICGJ(0MLIDEIGLH()RMDD[DHI(SJ(SH(DbCG^GI(ICD(FDRSFFP(^GHOGHR(JN^LMOGHSIGLH(LK(SHP(
$GDHJ(SKKDEIGHR(ICD(.GUSMGSH(
;NKKDM(SJ(LK(ICD()RMDD[DHI(-SID>(
O'YC!Rights!an7!Duties!of!Hol7er!
"CD(RMSHI(IL(+LFODM(NHODM(ICD(UMDEDOGHR(JDEIGLH(RGYDJ(+LFODM(ICD(MGRCI(SHO(ONIP(IL(
UDMKLM[(ICD(KLFFLQGHR(
ISJTJ<(
(a)!Enforcement!
"L(DHKLMED(ICD(IDM[J(LK(ICGJ(0MLIDEIGLH()RMDD[DHI(GH(SEELMOSHED(QGIC(SUUFGES^FD(
UMLYGJGLHJ(LK(ICGJ(
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0MLIDEIGLH()RMDD[DHI(GHEFNOGHR](GH(SOOGIGLH(IL(LICDM(MD[DOGDJ](ICD(MGRCI(IL(DHIDM(ICD(
0MLUDMIP(IL(
GHYDJIGRSID(S(JNJUDEIDO](SFFDRDO(LM(ICMDSIDHDO(YGLFSIGLH>(
(b)!Inspection!
"L(DHIDM(ICD(0MLUDMIP(SHO(GHJUDEI(ICD(.GUSMGSH(;NKKDM(KLM(EL[UFGSHED(QGIC(ICD(
MDfNGMD[DHIJ(LK(ICGJ(
0MLIDEIGLH()RMDD[DHI(NULH(MDSJLHS^FD(HLIGED](GH(S(MDSJLHS^FD([SHHDM(SHO(SI(
MDSJLHS^FD(IG[DJ>(
(c)!Review!
"L(DbDMEGJD(MGRCIJ(LK(.DYGDQ(GH(SEELMOSHED(QGIC(ICD(MDfNGMD[DHIJ(LK(ICGJ()MIGEFD(SJ(
SHO(QCDH(MDfNGMDO(
NHODM(SUUFGES^FD(UMLYGJGLHJ(LK(ICGJ(0MLIDEIGLH()RMDD[DHI>(
(7)!Interpretation!
"L(GHIDMUMDI(ICD(IDM[J(LK(ICGJ(0MLIDEIGLH()RMDD[DHI](SUUFP(ICD(IDM[J(LK(ICGJ(
0MLIDEIGLH()RMDD[DHI(IL(
KSEINSF(ELHOGIGLHJ(LH(LM(S^LNI(ICD(.GUSMGSH(;NKKDM](MDJULHO(IL(MDfNDJIJ(KLM(
GHKLM[SIGLH(KML[(0DMJLHJ(
CSYGHR(SH(GHIDMDJI(GH(ICGJ(0MLIDEIGLH()RMDD[DHI(LM(ICD(.GUSMGSH(;NKKDM(6JNEC(SJ(
MDfNDJIJ(KLM(S(EDMIGKGESIGLH(
LK(EL[UFGSHED8](SHO(SUUFP(ICD(IDM[J(LK(ICGJ(0MLIDEIGLH()RMDD[DHI(IL(ECSHRDJ(
LEENMMGHR(LM(UMLULJDO(
QGICGH(ICD(.GUSMGSH(;NKKDM>(
O'YG!Other!Rights!of!Hol7er!
"CD(RMSHI(IL(+LFODM(NHODM(ICGJ()MIGEFD(SFJL(UDM[GIJ(+LFODM](QGICLNI(SHP(L^FGRSIGLH(IL(
OL(JL](IL(DbDMEGJD(ICD(
KLFFLQGHR(MGRCIJ<(
.DYGJDO(ICMLNRC<(gl@`lAe(@<Ai(01($SJI(UMGHIDO<(gl@`lAe(@<AB(01(
7(g(7(
(a)!Amen7ment!
"L(DHIDM(GHIL(SH(S[DHO[DHI(LK(ICGJ(0MLIDEIGLH()RMDD[DHI(QGIC(2QHDMJ(GK(+LFODM(
ODIDM[GHDJ(ICSI(ICD(
S[DHO[DHI(GJ(ELHJGJIDHI(QGIC(SHO(GH(KNMICDMSHED(LK(ICD(5LHJDMYSIGLH(2^aDEIGYDJc(
QGFF(HLI(MDJNFI(GH(SHP(
UMGYSID(^DHDKGI(UMLCG^GIDO(NHODM(ICD(#HIDMHSF(.DYDHND(5LODc(SHO(LICDMQGJD(
ELHKLM[J(IL(+LFODMZJ(ULFGEP(
QGIC(MDJUDEI(IL(S[DHO[DHIJ(LK(ELHJDMYSIGLH(JDMYGINODJ>(
(b)!Signs!
"L(GHJISFF(LHD(LM([LMD(JGRHJ(GODHIGKPGHR(ICD(UMLIDEIDO(JISINJ(LK(ICD(.GUSMGSH(;NKKDM(
QCGEC([SP(^D(FLESIDO(
6G8(QGICGH(ICD(.GUSMGSH(;NKKDM(LM(6GG8(GH(SHLICDM(FLESIGLH(QGICGH(ICD(0MLUDMIP(
MDSOS^FD(KML[(ICD(UN^FGE(MGRCI(
LK(QSP(SHO(LICDMQGJD(MDSJLHS^FP(SEEDUIS^FD(IL(2QHDMJ>(
O'YO!Review!
"CD(KLFFLQGHR(UMLYGJGLHJ(SMD(GHELMULMSIDO(GHIL(SHP(UMLYGJGLH(LK(ICGJ(0MLIDEIGLH(
)RMDD[DHI(ICSI(GJ(JN^aDEI(IL(
.DYGDQ<(
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(a)!Notice!to!Hol7er!
)I(FDSJI(ICGMIP(6XA8(OSPJ(^DKLMD(2QHDMJ(^DRGH(LM(SFFLQ(SHP(5LHJIMNEIGLH](SEIGYGIP(LM(
NJD(ICSI(GJ(JN^aDEI(IL(
.DYGDQ](2QHDMJ([NJI(HLIGKP(+LFODM(LK(ICD(ECSHRD(GHEFNOGHR(QGIC(ICD(HLIGED(JNEC(
GHKLM[SIGLH(SJ(GJ(
MDSJLHS^FP(JNKKGEGDHI(IL(EL[UFP(QGIC(.DYGDQ(.DfNGMD[DHIJ(SHO(LICDMQGJD(ODJEMG^D(
ICD(ECSHRD(SHO(GIJ(
ULIDHIGSF(G[USEI(LH(HSINMSF(MDJLNMEDJ(QGICGH(ICD(.GUSMGSH(;NKKDM>(
(b)!Notice!to!Owners!
:GICGH(ICGMIP(6XA8(OSPJ(SKIDM(MDEDGUI(LK(2QHDMJZ(HLIGED](+LFODM([NJI(HLIGKP(2QHDMJ(
LK(+LFODMZJ(
ODIDM[GHSIGLH(IL(6G8(SEEDUI(2QHDMJZ(UMLULJSF(GH(QCLFD(LM(GH(USMIc(6GG8(MDaDEI(2QHDMJZ(
UMLULJSF(GH(QCLFD(LM(
GH(USMIc(6GGG8(SEEDUI(2QHDMJZ(UMLULJSF(ELHOGIGLHDO(NULH(EL[UFGSHED(QGIC(ELHOGIGLHJ(
G[ULJDO(^P(+LFODMc(
LM(6GY8(MDaDEI(2QHDMJZ(HLIGED(KLM(GHJNKKGEGDHEP(LK(GHKLM[SIGLH(LH(QCGEC(IL(^SJD(S(
ODIDM[GHSIGLH>(#K(+LFODM(
RGYDJ(ELHOGIGLHSF(SEEDUISHED(NHODM(EFSNJD(6GGG8](EL[[DHED[DHI(LK(ICD(UMLULJDO(
#[UMLYD[DHI](SEIGYGIP](
NJD(LM(5LHJIMNEIGLH(ELHJIGINIDJ(SEEDUISHED(^P(2QHDMJ(LK(SFF(ELHOGIGLHJ(JDI(KLMIC(GH(
+LFODMZJ(HLIGED>(
(c)!Failure!to!Notify!
#K(+LFODM(KSGFJ(IL(HLIGKP(2QHDMJ(SJ(MDfNGMDO(GH(ICD(UMDEDOGHR(JN^JDEIGLH](ICD(UMLULJSF(
JDI(KLMIC(GH(2QHDMJZ(
HLIGED(GJ(ODD[DO(SUUMLYDO>(
(7)!Stan7ar7!of!Reasonableness!
+LFODMZJ(SUUMLYSF(QGFF(HLI(^D(NHMDSJLHS^FP(QGICCDFOc(CLQDYDM](GI(GJ(HLI(
NHMDSJLHS^FD(KLM(+LFODM(IL(
OGJSUUMLYD(S(UMLULJSF(ICSI([SP(SOYDMJDFP(SKKDEI(5LHJDMYSIGLH(2^aDEIGYDJ>(
O'YQ!Beneficiaries!
2QHDMJ(SHO(+LFODM(RMSHI(SHO(ELHYDP(IL(SHP(LK(ICD(0DMJLHJ(GODHIGKGDO(^DFLQ(
6ELFFDEIGYDFP](ICD(\;DHDKGEGSMGDJ_8(
ICD(MGRCI(IL(DbDMEGJD(+LFODMZJ(MGRCIJ(SHO(ONIGDJ(NHODM(ICGJ(0MLIDEIGLH()RMDD[DHI(
JCLNFO(+LFODM(KSGF(IL(NUCLFO(
SHO(DHKLMED(GH(UDMUDINGIP(ICD(MDJIMGEIGLHJ(NHODM(ICGJ(0MLIDEIGLH()RMDD[DHI>(
|("CD(ELHJDMYSIGLH(OGJIMGEI(LK(ICD(ELNHIP(GH(QCGEC(ICD(0MLUDMIP(GJ(FLESIDO>(
|("CD(5L[[LHQDSFIC(LK(0DHHJPFYSHGS(SEIGHR(ICMLNRC(ICD(-DUSMI[DHI(LK(
*HYGMLH[DHISF(0MLIDEIGLH>(
Article!V'!Violationi!Reme7ies!
Q'Y&!Breach!of!Duty!
#K(+LFODM(KSGFJ(IL(DHKLMED(ICGJ(0MLIDEIGLH()RMDD[DHI](LM(EDSJDJ(IL(fNSFGKP(SJ(S(
4NSFGKGDO(2MRSHGhSIGLH](ICDH(ICD(
MGRCIJ(SHO(ONIGDJ(LK(+LFODM(NHODM(ICGJ(0MLIDEIGLH()RMDD[DHI([SP(^D(6G8(DbDMEGJDO(^P(
S(;DHDKGEGSMP(LM(S(
4NSFGKGDO(2MRSHGhSIGLH(ODJGRHSIDO(^P(S(;DHDKGEGSMPc(SHOlLM(6GG8(IMSHJKDMMDO(IL(
SHLICDM(4NSFGKGDO(2MRSHGhSIGLH(
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^P(S(ELNMI(LK(EL[UDIDHI(aNMGJOGEIGLH>(
Q'YC!Violation!of!Protection!Agreement!
#K(+LFODM(ODIDM[GHDJ(ICSI(ICGJ(0MLIDEIGLH()RMDD[DHI(GJ(^DGHR(LM(CSJ(^DDH(YGLFSIDO(LM(
ICSI(S(YGLFSIGLH(GJ(
ICMDSIDHDO(LM(G[[GHDHI(ICDH(ICD(UMLYGJGLHJ(LK(ICGJ(/DEIGLH(QGFF(SUUFP<(
(a)!Notice!
+LFODM([NJI(HLIGKP(2QHDMJ(LK(ICD(YGLFSIGLH>(+LFODMZJ(HLIGED([SP(GHEFNOD(GIJ(
MDEL[[DHOSIGLHJ(LK(
[DSJNMDJ(IL(^D(ISTDH(^P(2QHDMJ(IL(ENMD(ICD(YGLFSIGLH(SHO(MDJILMD(KDSINMDJ(LK(ICD(
.GUSMGSH(;NKKDM(OS[SRDO(
LM(SFIDMDO(SJ(S(MDJNFI(LK(ICD(YGLFSIGLH>(
.DYGJDO(ICMLNRC<(gl@`lAe(@<Ai(01($SJI(UMGHIDO<(gl@`lAe(@<AB(01(
7(`(7(
(b)!Opportunity!to!Cure!
2QHDMJZ(ENMD(UDMGLO(DbUGMDJ(ICGMIP(6XA8(OSPJ(SKIDM(ICD(OSID(LK(+LFODMZJ(HLIGED(IL(
2QHDMJ(JN^aDEI(IL(
DbIDHJGLH(KLM(ICD(IG[D(MDSJLHS^FP(HDEDJJSMP(IL(ENMD(^NI(LHFP(GK(SFF(LK(ICD(KLFFLQGHR(
ELHOGIGLHJ(SMD(
JSIGJKGDO<(6G8(2QHDMJ(EDSJD(ICD(SEIGYGIP(ELHJIGINIGHR(ICD(YGLFSIGLH(UML[UIFP(NULH(
MDEDGUI(LK(+LFODMZJ(
HLIGEDc(6GG8(2QHDMJ(SHO(+LFODM(SRMDD](QGICGH(ICD(GHGIGSF(ICGMIP(6XA8(OSP(UDMGLO](NULH(
ICD([DSJNMDJ(2QHDMJ(
QGFF(ISTD(IL(ENMD(ICD(YGLFSIGLHc(6GGG8(2QHDMJ(EL[[DHED(IL(ENMD(QGICGH(ICD(GHGIGSF(
ICGMIP(6XA8(OSP(UDMGLOc(
SHO(6GY8(2QHDMJ(ELHIGHND(ICDMDSKIDM(IL(NJD(^DJI(DKKLMIJ(SHO(OND(OGFGRDHED(IL(
EL[UFDID(ICD(SRMDDO(NULH(
ENMD>(
(c)!Imminent!Harm!
&L(HLIGED(LM(ENMD(UDMGLO(GJ(MDfNGMDO(GK(EGMEN[JISHEDJ(MDfNGMD(UML[UI(SEIGLH(IL(
UMDYDHI(LM([GIGRSID(
GMMDUSMS^FD(CSM[(IL(HSINMSF(MDJLNMED(QGICGH(ICD(.GUSMGSH(;NKKDM(ODJEMG^DO(GH(ICD(
5LHJDMYSIGLH(2^aDEIGYDJ(
GH(EFDSM(YGLFSIGLH(LK(ICD(IDM[J(LK(ICGJ(0MLIDEIGLH()RMDD[DHI>(
Q'YG!Reme7ies!
!ULH(DbUGMSIGLH(LK(ICD(ENMD(UDMGLO(6GK(SHP8(ODJEMG^DO(GH(ICD(UMDEDOGHR(/DEIGLH](
+LFODM([SP(OL(SHP(LHD(LM(
[LMD(LK(ICD(KLFFLQGHR<(
(a)!Coercive!Relief!
/DDT(ELDMEGYD(MDFGDK(IL(JUDEGKGESFFP(DHKLMED(ICD(IDM[J(LK(ICGJ(0MLIDEIGLH()RMDD[DHIc(IL(
MDJIMSGH(UMDJDHI(LM(
KNINMD(YGLFSIGLHJ(LK(ICGJ(0MLIDEIGLH()RMDD[DHIc(SHOlLM(IL(EL[UDF(MDJILMSIGLH(LK(
HSINMSF(MDJLNMEDJ(
ODJIMLPDO(LM(SFIDMDO(SJ(S(MDJNFI(LK(ICD(YGLFSIGLH>(
(b)!Civil!Action!
.DELYDM(KML[(2QHDMJ(LM(LICDM(0DMJLHJ(MDJULHJG^FD(KLM(ICD(YGLFSIGLH(SFF(JN[J(LQGHR(
IL(+LFODM(NHODM(
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SUUFGES^FD(UMLYGJGLHJ(LK(ICGJ(0MLIDEIGLH()RMDD[DHI(ILRDICDM(QGIC(GHIDMDJI(ICDMDLH(
KML[(ICD(OSID(OND(SI(SH(
SHHNSF(MSID(LK(GHIDMDJI(DfNSF(SI(SFF(IG[DJ(IL(IQL(UDMEDHI(S^LYD(ICD(\UMG[D(MSID_(
SHHLNHEDO(KML[(IG[D(IL(
IG[D(GH(The!Wall!Street!Lournal.!"CDJD([LHDISMP(L^FGRSIGLHJ(GHEFNOD](S[LHR(LICDMJ](
$LJJDJ(SHO(
$GIGRSIGLH(*bUDHJDJ>(
(c)!Self"Help!
*HIDM(ICD(0MLUDMIP(IL(UMDYDHI(LM([GIGRSID(GMMDUSMS^FD(CSM[(IL(HSINMSF(MDJLNMEDJ(
QGICGH(ICD(.GUSMGSH(;NKKDM(
GODHIGKGDO(GH(ICD(5LHJDMYSIGLH(2^aDEIGYDJ(GH(EFDSM(YGLFSIGLH(LK(ICD(IDM[J(LK(ICGJ(
0MLIDEIGLH()RMDD[DHI>(
(7)!Restitution!
/DDT(MDJIGINIGLH(LK(SHP(S[LNHIJ(USGO(KLM(ICGJ(0MLIDEIGLH()RMDD[DHI(GK(ICD(.GUSMGSH(
;NKKDM(GJ(ICD(JN^aDEI(LK(
S(ISTGHR(GH(D[GHDHI(OL[SGH(LM(LICDM(EGYGF(SEIGLH(JDDTGHR([LOGKGESIGLH(LM(IDM[GHSIGLH(
LK(ICGJ(0MLIDEIGLH(
)RMDD[DHI(LM(MDFDSJD(LK(ICD(.GUSMGSH(;NKKDM(KML[(ICGJ(0MLIDEIGLH()RMDD[DHI>(
Q'YO!Reme7ies!Cumulative!
"CD(ODJEMGUIGLH(LK(+LFODMZJ(MD[DOGDJ(GH(ICGJ()MIGEFD(OLDJ(HLI(UMDEFNOD(+LFODM(KML[(
DbDMEGJGHR(SHP(LICDM(MGRCI(
LM(MD[DOP(ICSI([SP(SI(SHP(IG[D(^D(SYSGFS^FD(IL(+LFODM(NHODM(ICGJ()MIGEFD(LM(
LICDMQGJD(NHODM()UUFGES^FD($SQ>(
#K(+LFODM(ECLLJDJ(IL(DbDMEGJD(LHD(MD[DOP](+LFODM([SP(HDYDMICDFDJJ(ECLLJD(IL(
DbDMEGJD(SHP(LHD(LM([LMD(LK(ICD(
LICDM(MD[DOGDJ(SYSGFS^FD(IL(+LFODM(SI(ICD(JS[D(IG[D(LM(SI(SHP(LICDM(IG[D>(
Q'YQ!No!Waiver!
#K(+LFODM(OLDJ(HLI(DbDMEGJD(SHP(MGRCI(LM(MD[DOP(QCDH(GI(GJ(SYSGFS^FD(IL(+LFODM](ICSI(GJ(
HLI(IL(^D(GHIDMUMDIDO(SJ(S(
QSGYDM(LK(SHP(HLH7EL[UFGSHED(QGIC(ICGJ(0MLIDEIGLH()RMDD[DHI(LM(S(QSGYDM(LK(
+LFODMZJ(MGRCIJ(IL(DbDMEGJD(GIJ(
MGRCIJ(LM(MD[DOGDJ(SI(SHLICDM(IG[D>(
Q'YR!No!Fault!of!Owners!
+LFODM(QGFF(QSGYD(GIJ(MGRCI(IL(MDG[^NMJD[DHI(NHODM(ICGJ()MIGEFD(SJ(IL(2QHDMJ(6^NI(
HLI(LICDM(0DMJLHJ(QCL([SP(
^D(MDJULHJG^FD(KLM(ICD(YGLFSIGLH8(GK(+LFODM(GJ(MDSJLHS^FP(JSIGJKGDO(ICSI(ICD(YGLFSIGLH(
QSJ(HLI(ICD(KSNFI(LK(
2QHDMJ(SHO(ELNFO(HLI(CSYD(^DDH(SHIGEGUSIDO(LM(UMDYDHIDO(^P(2QHDMJ(^P(MDSJLHS^FD(
[DSHJ>(
Q'YS!Continuing!Liability!
#K(ICD(.GUSMGSH(;NKKDM(GJ(IMSHJKDMMDO(QCGFD(S(YGLFSIGLH(MD[SGHJ(NHENMDO](ICD(
IMSHJKDMLM(2QHDMJ(MD[SGH(FGS^FD(
KLM(ICD(YGLFSIGLH(aLGHIFP(SHO(JDYDMSFFP(QGIC(ICD(IMSHJKDMDD(2QHDMJ>("CGJ(UMLYGJGLH(
OLDJ(HLI(SUUFP(GK(2QHDMJ(
6S8(HLIGKP(+LFODM(LK(ICD(HS[DJ(SHO(SOOMDJJ(KLM(HLIGEDJ(LK(ICD(IMSHJKDMDDJ(SHO](GK(FDJJ(
ICSH(ICD(DHIGMDIP(LK(ICD(
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0MLUDMIP(GJ(IMSHJKDMMDO](KNMHGJC(+LFODM(QGIC(S(JNMYDP(SHO(FDRSF(ODJEMGUIGLH(LK(ICD(
ULMIGLH(LK(ICD(0MLUDMIP(
IMSHJKDMMDOc(SHO(6^8(+LFODM(CSJ(GJJNDO(S(EDMIGKGESID(LK(EL[UFGSHED(DYGODHEGHR(HL(
YGLFSIGLHJ(QGICGH(ICGMIP(6XA8(
.DYGJDO(ICMLNRC<(gl@`lAe(@<Ai(01($SJI(UMGHIDO<(gl@`lAe(@<AB(01(
7(e(7(
OSPJ(UMGLM(IL(ICD(IMSHJKDM>(#I(GJ(ICD(MDJULHJG^GFGIP(LK(ICD(2QHDMJ(IL(HLIGKP(+LFODM(LK(
ICD(IMSHJKDM(SHO(MDfNDJI(S(
EDMIGKGESID(LK(EL[UFGSHED(IL(YDMGKP(QCDICDM(YGLFSIGLHJ(DbGJI(SJ(LK(ICD(OSID(LK(IMSHJKDM>(
Article!VI'!Miscellaneous!
R'Y&!Notices!
(a)!Requirements!
*SEC(0DMJLH(RGYGHR(SHP(HLIGED(UNMJNSHI(IL(ICGJ(0MLIDEIGLH()RMDD[DHI([NJI(RGYD(ICD(
HLIGED(GH(QMGIGHR(SHO(
[NJI(NJD(LHD(LK(ICD(KLFFLQGHR([DICLOJ(LK(ODFGYDMP<(6G8(UDMJLHSF(ODFGYDMPc(6GG8(
EDMIGKGDO([SGF](MDINMH(MDEDGUI(
MDfNDJIDO(SHO(ULJISRD(UMDUSGOc(LM(6GGG8(HSIGLHSFFP(MDELRHGhDO(LYDMHGRCI(ELNMGDM](QGIC(
SFF(KDDJ(UMDUSGO>(
(b)!A77ress!for!Notices!
*SEC(0DMJLH(RGYGHR(S(HLIGED([NJI(SOOMDJJ(ICD(HLIGED(IL(ICD(SUUMLUMGSID(0DMJLH(SI(ICD(
MDEDGYGHR(USMIP(SI(ICD(
SOOMDJJ(FGJIDO(^DFLQ(LM(IL(SHLICDM(SOOMDJJ(ODJGRHSIDO(^P(ICSI(0DMJLH(^P(HLIGED(IL(
ICD(LICDM(0DMJLH<(
#K(IL(2QHDMJ<(
#K(IL(+LFODM<(
R'YC!Governing!Law!
"CD(GHIDMHSF(FSQJ(LK(ICD(5L[[LHQDSFIC(LK(0DHHJPFYSHGS(RLYDMH(ICGJ(0MLIDEIGLH(
)RMDD[DHI>(
R'YG!Bin7ing!Agreement!
"CGJ(0MLIDEIGLH()RMDD[DHI(^GHOJ(SHO(^DHDKGIJ(2QHDMJ(SHO(+LFODM(SHO(ICDGM(
MDJUDEIGYD(UDMJLHSF(
MDUMDJDHISIGYDJ](JNEEDJJLMJ(SHO(SJJGRHJ>(
R'YO!Amen7ments,!Waivers!
&L(S[DHO[DHI(LM(QSGYDM(LK(SHP(UMLYGJGLH(LK(ICGJ(0MLIDEIGLH()RMDD[DHI(LM(ELHJDHI(
IL(SHP(ODUSMINMD(^P(
2QHDMJ(KML[(ICD(IDM[J(LK(ICGJ(0MLIDEIGLH()RMDD[DHI(GJ(DKKDEIGYD(NHFDJJ(ICD(
S[DHO[DHI](QSGYDM(LM(ELHJDHI(GJ(
GH(QMGIGHR(SHO(JGRHDO(^P(SH(SNICLMGhDO(JGRHSILMP(KLM(+LFODM>()(QSGYDM(LM(ELHJDHI(GJ(
DKKDEIGYD(LHFP(GH(ICD(
JUDEGKGE(GHJISHED(SHO(KLM(ICD(JUDEGKGE(UNMULJD(RGYDH>(
R'YQ!Severability!
#K(SHP(UMLYGJGLH(LK(ICGJ(0MLIDEIGLH()RMDD[DHI(GJ(ODIDM[GHDO(IL(^D(GHYSFGO](GFFDRSF(LM(
NHDHKLMEDS^FD](ICD(
MD[SGHGHR(UMLYGJGLHJ(LK(ICGJ(0MLIDEIGLH()RMDD[DHI(MD[SGH(YSFGO](^GHOGHR(SHO(
DHKLMEDS^FD>("L(ICD(DbIDHI(
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UDM[GIIDO(^P()UUFGES^FD($SQ](ICD(USMIGDJ(QSGYD(SHP(UMLYGJGLH(LK()UUFGES^FD($SQ(ICSI(
MDHODMJ(SHP(UMLYGJGLH(
LK(ICGJ(0MLIDEIGLH()RMDD[DHI(GHYSFGO](GFFDRSF(LM(NHDHKLMEDS^FD(GH(SHP(MDJUDEI>(
R'YR!Counterparts!
"CGJ(0MLIDEIGLH()RMDD[DHI([SP(^D(JGRHDO(GH([NFIGUFD(ELNHIDMUSMIJ](DSEC(LK(QCGEC(
ELHJIGINIDJ(SH(LMGRGHSF](SHO(
SFF(LK(QCGEC](ELFFDEIGYDFP](ELHJIGINID(LHFP(LHD(SRMDD[DHI>(
R'YS!In7emnity!
2QHDMJ([NJI(GHOD[HGKP(SHO(ODKDHO(ICD(#HOD[HGKGDO(0SMIGDJ(SRSGHJI(SFF($LJJDJ(SHO(
$GIGRSIGLH(*bUDHJDJ(
SMGJGHR(LNI(LK(LM(MDFSIGHR(IL<(6S8(SHP(^MDSEC(LM(YGLFSIGLH(LK(ICGJ(0MLIDEIGLH()RMDD[DHI(
LM()UUFGES^FD($SQc(6^8(
OS[SRD(IL(UMLUDMIP(LM(UDMJLHSF(GHaNMP(6GHEFNOGHR(ODSIC8(LEENMMGHR(LH(LM(S^LNI(ICD(
.GUSMGSH(;NKKDM(GK(SHO(IL(
ICD(DbIDHI(HLI(ESNJDO(^P(ICD(HDRFGRDHI(LM(QMLHRKNF(SEIJ(LM(L[GJJGLHJ(LK(SH(
#HOD[HGKGDO(0SMIP>(
R'YV!Gui7es!to!Interpretation!
(a)!Captions!
*bEDUI(KLM(ICD(GODHIGKGESIGLH(LK(ODKGHDO(IDM[J(GH(ICD('FLJJSMP](ICD(ODJEMGUIGYD(
CDSOGHRJ(LK(ICD(SMIGEFDJ](
JDEIGLHJ(SHO(JN^JDEIGLHJ(LK(ICGJ(0MLIDEIGLH()RMDD[DHI(SMD(KLM(ELHYDHGDHED(LHFP(SHO(
OL(HLI(ELHJIGINID(S(
USMI(LK(ICGJ(0MLIDEIGLH()RMDD[DHI>(
(b)!Terms!
"CD(QLMO(\GHEFNOGHR_([DSHJ(\GHEFNOGHR(^NI(HLI(FG[GIDO(IL_>("CD(QLMO(\[NJI_(GJ(
L^FGRSILMPc(ICD(QLMO(
\[SP_(GJ(UDM[GJJGYD(SHO(OLDJ(HLI(G[UFP(SHP(L^FGRSIGLH>(
.DYGJDO(ICMLNRC<(gl@`lAe(@<Ai(01($SJI(UMGHIDO<(gl@`lAe(@<AB(01(
7(i(7(
(c)!Conservation!an7!Preservation!Easements!Act!
"CGJ(0MLIDEIGLH()RMDD[DHI(GJ(GHIDHODO(IL(^D(GHIDMUMDIDO(JL(SJ(IL(ELHYDP(IL(+LFODM(
SFF(LK(ICD(MGRCIJ(SHO(
UMGYGFDRDJ(LK(S(CLFODM(LK(S(ELHJDMYSIGLH(DSJD[DHI(NHODM(ICD(0DHHJPFYSHGS(
5LHJDMYSIGLH(SHO(0MDJDMYSIGLH(
*SJD[DHIJ()EI]()EI(@W(LK(@AAV](0N^>($>(XWA>(
(7)!Restatement!of!Servitu7es!
"CGJ(0MLIDEIGLH()RMDD[DHI(GJ(GHIDHODO(IL(^D(GHIDMUMDIDO(JL(SJ(IL(ELHYDP(IL(+LFODM(
SFF(LK(ICD(MGRCIJ(SHO(
UMGYGFDRDJ(LK(S(CLFODM(LK(S(ELHJDMYSIGLH(JDMYGINOD(NHODM(ICD(.DJISID[DHI(6"CGMO8(LK(
/DMYGINODJ>(
R'Yj!Entire!Agreement!
"CGJ(GJ(ICD(DHIGMD(SRMDD[DHI(LK(2QHDMJ](+LFODM(SHO(;DHDKGEGSMGDJ(6GK(SHP8(UDMISGHGHR(
IL(ICD(JN^aDEI([SIIDM(LK(
ICGJ(0MLIDEIGLH()RMDD[DHI>("CD(IDM[J(LK(ICGJ(0MLIDEIGLH()RMDD[DHI(JNUDMJDOD(GH(KNFF(
SFF(JISID[DHIJ(SHO(
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QMGIGHRJ(^DIQDDH(2QHDMJ](+LFODM(SHO(LICDMJ(UDMISGHGHR(IL(ICD(IMSHJSEIGLH(JDI(KLMIC(
GH(ICGJ(0MLIDEIGLH(
)RMDD[DHI>(
R'&Y!Incorporation!by!Reference!
"CD(KLFFLQGHR(GID[J(SMD(GHELMULMSIDO(GHIL(ICGJ(0MLIDEIGLH()RMDD[DHI(^P([DSHJ(LK(
ICGJ(MDKDMDHED<(
|("CD(;SJDFGHD(-LEN[DHISIGLH(
|("CD(FDRSF(ODJEMGUIGLH(LK(ICD(0MLUDMIP(SIISECDO(SJ(*bCG^GI(\)_(
R'&&!Coal!Rights!Notice!
"CD(KLFFLQGHR(HLIGED(GJ(RGYDH(IL(2QHDMJ(JLFDFP(KLM(ICD(UNMULJD(LK(EL[UFGSHED(QGIC(
ICD(MDfNGMD[DHIJ(LK(ICD(
0DHHJPFYSHGS(5LHJDMYSIGLH(SHO(0MDJDMYSIGLH(*SJD[DHIJ()EI]()EI(@W(LK(@AAV](0N^>($>(
XWA<(
&2"#5*<("CGJ(0MLIDEIGLH()RMDD[DHI([SP(G[USGM(ICD(ODYDFLU[DHI(LK(ELSF(GHIDMDJIJ(
GHEFNOGHR(QLMTS^FD(ELSF(JDS[J(LM(ELSF(GHIDMDJIJ(QCGEC(CSYD(^DDH(JDYDMDO(KML[(ICD(
.GUSMGSH(;NKKDM>(
Article!VII'!Glossary!
S'Y&!A77itional!Improvements!
)FF(^NGFOGHRJ](JIMNEINMDJ](KSEGFGIGDJ(SHO(LICDM(G[UMLYD[DHIJ(QGICGH(ICD(.GUSMGSH(
;NKKDM(LICDM(ICSH(*bGJIGHR(
#[UMLYD[DHIJ>(
S'YC!Applicable!Law!
)HP(KDODMSF](JISID(LM(FLESF(FSQJ](JISINIDJ](ELODJ](LMOGHSHEDJ](JISHOSMOJ(SHO(
MDRNFSIGLHJ(SUUFGES^FD(IL(ICD(
.GUSMGSH(;NKKDM(LM(ICGJ(0MLIDEIGLH()RMDD[DHI(SJ(S[DHODO(ICMLNRC(ICD(SUUFGES^FD(
OSID(LK(MDKDMDHED>(
S'YG!Beneficiary!or!Beneficiaries!
"CD(0DMJLHJ(6GK(SHP8(ODJGRHSIDO(SJ(S(;DHDKGEGSMP(NHODM()MIGEFD(#?>(
S'YO!Construction!
)HP(OD[LFGIGLH](ELHJIMNEIGLH](MDELHJIMNEIGLH](DbUSHJGLH](DbIDMGLM(SFIDMSIGLH](
GHJISFFSIGLH(LM(DMDEIGLH(LK(
ID[ULMSMP(LM(UDM[SHDHI(#[UMLYD[DHIJc(SHO](QCDICDM(LM(HLI(GH(ELHHDEIGLH(QGIC(
SHP(LK(ICD(KLMDRLGHR](SHP(
DbESYSIGLH](OMDORGHR]([GHGHR](KGFFGHR(LM(MD[LYSF(LK(RMSYDF](JLGF](MLET](JSHO](ELSF](
UDIMLFDN[(LM(LICDM([GHDMSFJ>(
S'YQ!EUisting!Agreements!
*SJD[DHIJ(SHO(LICDM(JDMYGINODJ(SKKDEIGHR(ICD(.GUSMGSH(;NKKDM(UMGLM(IL(ICD(
)RMDD[DHI(-SID(SHO(MNHHGHR(IL(ICD(
^DHDKGI(LK(NIGFGIP(JDMYGED(UMLYGODMJ(SHO(LICDM(0DMJLHJ(ICSI(ELHJIGINID(FDRSFFP(^GHOGHR(
JDMYGINODJ(UMGLM(GH(MGRCI(IL(
ICGJ(0MLIDEIGLH()RMDD[DHI>(
S'YR!EUisting!Improvements!
#[UMLYD[DHIJ(FLESIDO(LH](S^LYD(LM(NHODM(ICD(.GUSMGSH(;NKKDM(SJ(LK(ICD()RMDD[DHI(
-SID(SJ(GODHIGKGDO(GH(ICD(
;SJDFGHD(-LEN[DHISIGLH>(
S'YS!Improvement!
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)HP(*bGJIGHR(#[UMLYD[DHI(LM()OOGIGLHSF(#[UMLYD[DHI>(
S'YV!In7emnifie7!Parties!
+LFODM](DSEC(;DHDKGEGSMP(6GK(SHP8(SHO(ICDGM(MDJUDEIGYD([D[^DMJ](OGMDEILMJ](LKKGEDMJ](
D[UFLPDDJ(SHO(SRDHIJ(SHO(
ICD(CDGMJ](UDMJLHSF(MDUMDJDHISIGYDJ](JNEEDJJLMJ(SHO(SJJGRHJ(LK(DSEC(LK(ICD[>(
.DYGJDO(ICMLNRC<(gl@`lAe(@<Ai(01($SJI(UMGHIDO<(gl@`lAe(@<AB(01(
7(B(7(
S'Yj!Invasive!Species!
)(UFSHI(JUDEGDJ(ICSI(GJ(6S8(HLH7HSIGYD(6LM(SFGDH8(IL(ICD(DELJPJID[(NHODM(
ELHJGODMSIGLHc(SHO(6^8(QCLJD(
GHIMLONEIGLH(ESNJDJ(LM(GJ(FGTDFP(IL(ESNJD(DELHL[GE(LM(DHYGMLH[DHISF(CSM[(LM(CSM[(
IL(CN[SH(CDSFIC>(#H(ESJDJ(
LK(NHEDMISGHIP](UN^FGESIGLHJ(JNEC(SJ(\0FSHI(#HYSODMJ(LK(ICD(1GO7)IFSHIGE(&SINMSF(
)MDSJ_](^P(ICD(&SIGLHSF(0SMT(
/DMYGED(&SIGLHSF(5SUGISF(.DRGLH](5DHIDM(KLM(!M^SH(*ELFLRP(SHO(ICD(!>/>(3GJC(SHO(
:GFOFGKD(/DMYGED](
5CDJSUDSTD(;SP(3GDFO(2KKGED(SMD(IL(^D(NJDO(IL(GODHIGKP(#HYSJGYD(/UDEGDJ>(
S'&Y!Lien!
)HP([LMIRSRD](FGDH(LM(LICDM(DHEN[^MSHED(JDENMGHR(ICD(USP[DHI(LK([LHDP>(
S'&&!Litigation!EUpense!
)HP(ELNMI(KGFGHR(KDD](ELNMI(ELJI](SM^GIMSIGLH(KDD(LM(ELJI](QGIHDJJ(KDD(SHO(DSEC(LICDM(KDD(
SHO(ELJI(LK(GHYDJIGRSIGHR(
SHO(ODKDHOGHR(LM(SJJDMIGHR(SHP(EFSG[(LK(YGLFSIGLH(LM(KLM(GHOD[HGKGESIGLH(NHODM(ICGJ(
0MLIDEIGLH()RMDD[DHI(
GHEFNOGHR(GH(DSEC(ESJD](SIILMHDPJZ(KDDJ](LICDM(UMLKDJJGLHSFJZ(KDDJ(SHO(OGJ^NMJD[DHIJ>(
S'&C!Losses!
)HP(FGS^GFGIP](FLJJ](EFSG[](JDIIFD[DHI(USP[DHI](ELJI(SHO(DbUDHJD](GHIDMDJI](SQSMO](
aNOR[DHI](OS[SRDJ(
6GHEFNOGHR(UNHGIGYD(OS[SRDJ8](OG[GHNIGLH(GH(YSFND](KGHDJ](KDDJ(SHO(UDHSFIGDJ(LM(LICDM(
ECSMRD(LICDM(ICSH(S(
$GIGRSIGLH(*bUDHJD>(
S'&G!Native!Species!
)(UFSHI(GHOGRDHLNJ(IL(ICD(FLESFGIP(NHODM(ELHJGODMSIGLH>(#H(ESJDJ(LK(NHEDMISGHIP](
UN^FGJCDO(SIFSJDJ](USMIGENFSMFP(
The!Mascular!Flora!of!Pennsylvania:!Annotated!Checklist!and!Atlas!^P(.CLSOJ(SHO(
9FDGH(SHO(Atlas!of!United!
States!Trees1!vols.!1!Q!4!^P($GIIFD(SMD(IL(^D(NJDO(IL(DJIS^FGJC(QCDICDM(LM(HLI(S(JUDEGDJ(
GJ(&SIGYD>(
S'&O!Owners!
"CD(NHODMJGRHDO(2QHDM(LM(2QHDMJ(SHO(SFF(0DMJLHJ(SKIDM(ICD[(QCL(CLFO(SHP(GHIDMDJI(
GH(SFF(LM(SHP(USMI(LK(ICD(
.GUSMGSH(;NKKDM>(
S'&Q!Person!
)H(GHOGYGONSF](LMRSHGhSIGLH](IMNJI(LM(LICDM(DHIGIP>(
S'&R!Resource!Management!Plan!
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)(MDELMO(LK(ICD(ODEGJGLHJ(SHO(GHIDHIGLHJ(LK(2QHDMJ(UMDUSMDO(^P(S(fNSFGKGDO(MDJLNMED(
[SHSRD[DHI(UMLKDJJGLHSF(
KLM(ICD(UNMULJD(LK(UMLIDEIGHR(HSINMSF(MDJLNMEDJ(ODJEMG^DO(GH(ICD(5LHJDMYSIGLH(
2^aDEIGYDJ(ONMGHR(EDMISGH(
LUDMSIGLHJ(ULIDHIGSFFP(SKKDEIGHR(HSINMSF(MDJLNMEDJ(UMLIDEIDO(NHODM(ICGJ(0MLIDEIGLH(
)RMDD[DHI>("CD(.DJLNMED(
1SHSRD[DHI(0FSH(GHEFNODJ(S(MDJLNMED(SJJDJJ[DHI](GODHIGKGDJ(SUUMLUMGSID(
UDMKLM[SHED(JISHOSMOJ(SHO(UMLaDEIJ(S(
[NFIG7PDSM(ODJEMGUIGLH(LK(UFSHHDO(SEIGYGIGDJ(KLM(GODHIGKGDO(LUDMSIGLHJ(IL(^D(
ELHONEIDO(GH(SEELMOSHED(QGIC(ICD(
UFSH>(
S'&S!Review!
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"CD([LODF(.GUSMGSH(3LMDJI(;NKKDM(0MLIDEIGLH()RMDD[DHI(6ICD(\0MLIDEIGLH(
)RMDD[DHI_8(GJ(S(ILLF(IL(CDFU(
UMGYSID(FSHOLQHDMJ(SHO(ELHJDMYSIGLH(LMRSHGhSIGLHJ(QLMT(GH(USMIHDMJCGU(IL(DJIS^FGJC(
UDM[SHDHI(MGUSMGSH(
^NKKDMJ(SFLHR(0DHHJPFYSHGSZJ(QSIDMQSPJ(SHO(FSTDJ>("CD(UNMULJD(LK(DJIS^FGJCGHR(
ICDJD(^NKKDMJ(GJ(IL<(
|([SGHISGH(SHO(G[UMLYD(ICD(fNSFGIP(LK(QSIDM(MDJLNMEDJ(SJJLEGSIDO(QGIC(ICD(
QSIDMQSP(LM(FSTD(
|(UDMUDINSID(SHO(KLJIDM(ICD(RMLQIC(LK(CDSFICP(KLMDJI(6LM(GK(HSINMSF(ELHOGIGLHJ(SMD(HLI(
ELHONEGYD(IL(
KLMDJI(RMLQIC](ICDH(CDSFICP([SMJC](JCMN^(FSHO](DIE>8(
|(UMDJDMYD(CS^GISI(KLM(HSIGYD(JUDEGDJ(ODUDHODHI(LH(QSIDM(MDJLNMEDJ(LM(KLMDJIc(SHO(
|(DHJNMD(ICSI(SEIGYGIGDJ(SHO(NJDJ(GH(ICD(MGUSMGSH(^NKKDM(SMD(JNJISGHS^FD](HDGICDM(
OG[GHGJCGHR(ICD(
^GLFLRGESF(GHIDRMGIP(HLM(ODUFDIGHR(ICD(JLGF](KLMDJI(SHO(LICDM(HSINMSF(MDJLNMEDJ(QGICGH(
ICD(MGUSMGSH(
^NKKDM(LYDM(IG[D>(
"CD(0MLIDEIGLH()RMDD[DHI(SECGDYDJ(ICDJD(ELHJDMYSIGLH(L^aDEIGYDJ(QCGFD(TDDUGHR(ICD(
UMLUDMIP(GH(ICD(
FSHOLQHDMZJ(LQHDMJCGU(SHO(ELHIMLF>(
"CD(0MLIDEIGLH()RMDD[DHI(GJ(SH(SRMDD[DHI(^DIQDDH(ICD(FSHOLQHDM(6ICD(\2QHDM_8(
SHO(ICD(ELHJDMYSIGLH(
LMRSHGhSIGLH(6ICD(\+LFODM_8>(#H(ICD(0MLIDEIGLH()RMDD[DHI](ICD(2QHDM(UFSEDJ(
UDM[SHDHI(MDJIMGEIGLHJ(LH(
SEIGYGIGDJ(ICSI(QLNFO(CSM[(ICD(QSIDM](KLMDJI](LM(JLGF](SHO(ICD(+LFODM(EL[[GIJ(IL(
QSIEC(LYDM(ICD(FSHO(SHO(
DHKLMED(ICD(MDJIMGEIGLHJ>(
"CD(+LFODM(LK(ICD(0MLIDEIGLH()RMDD[DHI([SP(^D(S(ECSMGIS^FD(DHIGIP(QGIC(S(
ELHJDMYSIGLH(UNMULJD(CLFOGHR(
#./(`AV6E86X8(ISb(JISINJ(SHO(MDRGJIDMDO(QGIC(ICD(0DHHJPFYSHGS(;NMDSN(LK(5CSMGIS^FD(
2MRSHGhSIGLHJ(6JNEC(SJ(
[SHP(\FSHO(IMNJIJ_](\QSIDMJCDO(SJJLEGSIGLHJ_(LM(\ELHJDMYSHEGDJ_8>(2M(ICD(+LFODM([SP(
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TDDU(ICD(FSHO(GH(S(UMGYSID(
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JCLNFO(^D(ELHJGODMDO>(
The!Right!Mo7el?!
"CD(0MLIDEIGLH()RMDD[DHI(GJ(ISGFLMDO(JUDEGKGESFFP(KLM(QCDMD<(
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|("CD(RLSF(GJ(IL(UMLIDEI(S(MDFSIGYDFP(HSMMLQ(MG^^LH(LK(FSHO(SFLHR(S(QSIDMQSP(LM(FSTD(
KLM(ICD(UNMULJDJ(
JISIDO(S^LYDc(SHO(
|("CD(FSHOLQHDM(GJ(OLHSIGHR(ICD(ELHJDMYSIGLH(JDMYGINOD](LM(ICD(ELHJDMYSIGLH(
LMRSHGhSIGLH(GJ(USPGHR(
HL([LMD(ICSH(S(HL[GHSF(S[LNHI(KLM(ICD(ELHJDMYSIGLH(JDMYGINODc(SHO(
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FSHRNSRD(IL(ICSI(KLNHO(GH(ICD([LODF>("CD(EL[[DHISMP(SFJL(DbUFSGHJ(ICD(UNMULJDJ(
^DCGHO([SHP(
UMLYGJGLHJ>(
|("CD(0MLIDEIGLH()RMDD[DHI(SHO(ICGJ(EL[[DHISMP(JCLNFO(HLI(^D(ELHJIMNDO(LM(MDFGDO(
NULH(SJ(FDRSF(
SOYGED(LM(FDRSF(LUGHGLH(LH(SHP(JUDEGKGE(KSEIJ(LM(EGMEN[JISHEDJ>("CD(0MLIDEIGLH(
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FSHO(IMNJI(IL(
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L^ISGH(FDRSF(MDYGDQ(LK(DYDMP(FSHO(SHO(DSJD[DHI(IMSHJSEIGLH](SUUMLUMGSID(IL(GIJ(
EL[UFDbGIP](^P(SH(
SIILMHDP(DbUDMGDHEDO(GH(MDSF(DJISID(FSQ>(
|(#H(ICD(KLFFLQGHR(EL[[DHISMP](IGIFDJ(GH(^LFO(UMDEDODO(^P(HN[^DMJ(MDKDM(IL(JDEIGLHJ(
LK(ICD(JS[D(IGIFD(
GH(ICD(0MLIDEIGLH()RMDD[DHI>(;NFFDIJ(UMDEDOGHR(IDbI(GHOGESID(S(EL[[DHI>("DbI(
QGICLNI(^NFFDIJ(
YSMGDJ(QGIC(ICD(ELHIDbI](ELYDMGHR(SFIDMHSIGYD(IDbI(IL(SOO(IL(ICD(0MLIDEIGLH()RMDD[DHI(
SHO(DbIMSEIJ(
KML[(LICDM(OLEN[DHIJ>(
|(5CDET(conserveland.org!UDMGLOGESFFP(KLM(NUOSIDJ(IL(ICD(0MLIDEIGLH()RMDD[DHI(SHO(
EL[[DHISMP(
UDMISGHGHR(IL(ICD(0MLIDEIGLH()RMDD[DHI>(
Preliminary!Matters!
Margins!
|(/DYDMSF(ELNHIGDJ(61LHIRL[DMP(SHO(5CDJIDM](KLM(DbS[UFD8(MDfNGMD(S([GHG[N[(X7
GHEC([SMRGH(SI(ICD(
ILU(LK(ICD(KGMJI(USRD(LK(SHP(OLEN[DHI(UMDJDHIDO(KLM(MDELMOGHR(SHO(V7GHEC([SMRGHJ(LH(
ICD(FDKI](MGRCI(
SHO(^LIIL[([SMRGHJ>(6+LQDYDM](USRD(HN[^DMJ([SP(^D(FDJJ(ICSH(SH(GHEC(KML[(USRD(
^LIIL[>8(1SHP(
ELNHIGDJ(MDfNGMD(ICSI(OLEN[DHIJ(UMDJDHIDO(KLM(MDELMOGHR([NJI(^D(UMGHIDO(LH(B>`(
GHEC(^P(VV(GHEC(
USUDM>(1SHP(ELNHIGDJ(MDfNGMD(IPUD(JGhD(HLI(FDJJ(ICSH(VA7ULGHI>("CD([LODF(CSJ(^DDH(
KLM[SIIDO(IL(
ELHKLM[(IL(ICDJD(MDfNGMD[DHIJ>(
V(#K(NJDMJ(JDDT(IL(UMLIDEI(FSHO(^DPLHO(S(MDFSIGYDFP(HSMMLQ(MGUSMGSH(SMDS(LM(JDDT(IL(
DJIS^FGJC([NFIGUFD(
UMLIDEIGLH(FDYDFJ(QGIC(JN^JISHIGSFFP(OGKKDMGHR(MDJIMGEIGLHJ(IL(SOOMDJJ(YSMPGHR(
ELHJDMYSIGLH(L^aDEIGYDJ(QGICGH(S(
UMLUDMIP](ICDH(ICD(0DHHJPFYSHGS(5LHJDMYSIGLH(*SJD[DHI(ELNFO(^D(^DIIDM(JNGIDO(IL(
ICD(ISJT>(#K(ICD(DELHL[GE(
YSFND(^DGHR(RGYDH(NU(GJ(CGRC](SHO(ICD(FSHOLQHDM(QGJCDJ(IL(UNMJND(S(KDODMSF(ISb(
ODONEIGLH](ICDH(GI(GJ(^DJI(GK(
NJDMJ(DGICDM(NJD(ICD(0DHHJPFYSHGS(5LHJDMYSIGLH(*SJD[DHI](QCGEC(GJ(JUDEGKGESFFP(
ODJGRHDO(IL([DDI(#./(
MDfNGMD[DHIJ](LM(YDMP(ESMDKNFFP(GHELMULMSID(ICD(HDDODO(UMLYGJGLHJ(GHIL(ICD(MGUSMGSH(
^NKKDM([LODF>(#K(ICD(
ELHJDMYSIGLH(LMRSHGhSIGLH(GJ(USPGHR(ICD(FSHOLQHDM(S(JN^JISHIGSF(JN[(KLM(ICD(
ELHJDMYSIGLH(DSJD[DHI](ICDH(
NJDMJ(JCLNFO(ELHJGODM(NJGHR(ICD(0DHHJPFYSHGS(5LHJDMYSIGLH(*SJD[DHI](QCGEC(LKKDMJ(
ICD(FSHOLQHDM(SHO(
UNMECSJDM([LMD(UMLIDEIGLHJ(ICSH(SMD(ELHISGHDO(GH(ICD(.GUSMGSH(;NKKDM(5LHJDMYSIGLH(
*SJD[DHI>(
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Hea7er!
|(#H(ICD(KGHSF(YDMJGLH(LK(S(OLEN[DHI(UMDUSMDO(NJGHR(ICD([LODF(0MLIDEIGLH()RMDD[DHI(
SJ(ICD(^SJD](GI(GJ(
RLLO(UMSEIGED(IL(MD[LYD(ICD(CDSODM(\.DYGJDO(ICMLNRC<(uOSIDv>_(#H(1/(:LMO](EFGET(LH(
Miew](ICDH(
Header!and!Footer](ODFDID(ICD(UCMSJD(SHO(EFLJD>(
Title!of!Document!
|("CD(OLEN[DHI(CSJ(^DDH(FS^DFDO(S(\0MLIDEIGLH()RMDD[DHI_(^DESNJD(QD(^DFGDYD(ICSI(
FSHOLQHDMJ(
QGFF(MDJULHO([LMD(KSYLMS^FP(IL(GI(ICSH(ICD(IMSOGIGLHSF(SFIDMHSIGYD>(#I(CSJ(^DDH(S(
EL[[LH(^NI(HLI(
NHGYDMJSF(UMSEIGED(IL(NJD(ICD(IDM[(\ELHJDMYSIGLH(DSJD[DHI_(IL(MDKDM(IL(ICD(MDJIMGEIGYD(
ELYDHSHIJ(SHO(
MGRCI(IL(DHKLMED(ICD(MDJIMGEIGYD(ELYDHSHIJ(ELHISGHDO(GH(ICD(0MLIDEIGLH()RMDD[DHI>(
+LQDYDM](ICDMD(GJ(
RMLQGHR([L[DHIN[(GH(ICD(FSHO(IMNJI(EL[[NHGIP(IL(NJD(S([LMD([SMTDIS^FD(IDM[](
JNEC(SJ(
0MLIDEIGLH()RMDD[DHI>("L(fNLID(0N^FGE(2UGHGLH(/IMSIDRGDJ(SHO(3SGM^SHT](1SJFGH](
1SNFFGH(k(
)JJLEGSIDJ(GH(S(elVlAg([D[L(IL("CD(&SINMD(5LHJDMYSHEP(SHO(ICD("MNJI(KLM(0N^FGE(
$SHO<(
2NM(MDJDSMEC(OD[LHJIMSIDJ(EFDSMFP(SHO(NHDfNGYLESFFP(ICSI(ICD(FSHRNSRD(ICD(
DHYGMLH[DHISF(
EL[[NHGIP(CSJ(^DDH(NJGHR(LH(ICGJ(GJJND(CSJ(&2"(^DDH(CDFUKNF(GH(ULJGIGLHGHR(ICD(
GJJND(QGIC(
ICD(UN^FGE>(#HJIDSO](QD(MDEL[[DHO(ICD(KLFFLQGHR<(-2(&2"(JSP(\ELHJDMYSIGLH(
DSJD[DHI>_(-2(
JSP(\FSHO(UMDJDMYSIGLH(SRMDD[DHIJ_(LM(\FSHO(UMLIDEIGLH(SRMDD[DHIJ>_(d("CD(KLENJ(
RMLNUJ(
OD[LHJIMSID(ICSI(\DSJD[DHIJ_(GIJDFK(GJ(&2"(S(ULJGIGYD(IDM[>(#I(IDHOJ(IL(DYLTD(^DGHR(
KLMEDO(GHIL(
OLGHR(6LM(HLI(OLGHR8(JL[DICGHR(QGIC(USMI(LK(PLNM(FSHO>(#H(KLENJ(RMLNUJ](ICD(QLMO(
\DSJD[DHIJ_(
[SOD(ICD[(ICGHT(LK(MDJIMGEIGLHJ(LH(ICDGM(UMLUDMIP(QCDH(ICDP(UNMECSJDO(S(CL[D(LM(
FSHO>(
|("CD(IDM[(\ELHJDMYSIGLH(DSJD[DHI_(ESNJDJ(G[[DOGSID(ELHKNJGLH(SHO(
[GJELHEDUIGLH>(0DLUFD(KDSM(
ICSI(GK(S(ELHJDMYSIGLH(DSJD[DHI(GJ(RMSHIDO](ICD(+LFODM(6SHO(UDMCSUJ(ICD(UN^FGE8(QGFF(
CSYD(S(
ELHIGHNGHR(MGRCI(LK(QSP(LYDM(ICD(UMLUDMIP(IL(DHIDM(SI(QGFF(SHOlLM(SEIGYDFP(NJD(ICD(
UMLUDMIP>(1LJI(
UDLUFD](lawyers!and!non"lawyers!alike](SMD(NHKS[GFGSM(QGIC(ICD(ELHEDUI(LK(S(
\HDRSIGYD_(DSJD[DHI(p(
ICD(MGRCI(IL(EL[UDF(SH(LQHDM(not!IL(OL(JL[DICGHR(LH(CGJ(UMLUDMIP>("CD(YSJI([SaLMGIP(
LK(DSJD[DHIJ(
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6LICDM(ICSH(ELHJDMYSIGLH(DSJD[DHIJ8(RMSHI(SKKGM[SIGYD(MGRCIJ(LK(QSP(IL(IMSYDF(LYDM(
LM(IL([SGHISGH(
G[UMLYD[DHIJ(LH(ICD(UMLUDMIP(LK(SHLICDM>(
|("CD(.DJISID[DHI(LK(/DMYGINODJ(6"CGMO8(6S(MDEDHIFP(UN^FGJCDO(JN[[SMP(LK(FDRSF(
UMGHEGUFDJ(
MDEL[[DHODO(^P(MDJUDEIDO(SNICLMGIGDJ8(NJDJ(ICD(IDM[(\ELHJDMYSIGLH(JDMYGINOD_(
MSICDM(ICSH(
ELHJDMYSIGLH(DSJD[DHI>("CD(IDM[(\JDMYGINOD_(GJ(SH(N[^MDFFS(IDM[(KLM(SFF(IPUDJ(LK(
UML[GJDJ(ICSI(SMD(
^GHOGHR(LH(KNINMD(FSHOLQHDMJ(SJ(QDFF(SJ(ICD(FSHOLQHDM([STGHR(ICD(UML[GJDJ>(/L(
^LIC(DSJD[DHIJ(
SHO(MDJIMGEIGYD(ELYDHSHIJ(SMD(GHEFNODO(QGICGH(S(JGHRFD(ELHEDUI>(+LQDYDM](QCGFD(
[SHP(FDRSF(
UMLKDJJGLHSFJ([SP([LMD(fNGETFP(RMSJU(ICD(QLMTGHRJ(LK(ICD(ELHJDMYSIGLH(ILLF(GK(ICD(
IDM[(
\ELHJDMYSIGLH(JDMYGINOD_(GJ(NJDO](ICD(IDM[(JDD[J(NHFGTDFP(IL(MDJLHSID(QGIC(
FSHOLQHDMJ>(+DHED](
QCGFD(\ELHJDMYSIGLH(JDMYGINOD_(GJ(NJDO(GH(ICD(EL[[DHISMP](GI(GJ(RDHDMSFFP(SYLGODO(GH(
ICD(0MLIDEIGLH(
)RMDD[DHI(GIJDFK>(
Opening!Recital!
|(Purpose'!"CD(UNMULJD(LK(ICD(LUDHGHR(MDEGISF(GJ(IL(GODHIGKP(ICD(USMIGDJ(IL(ICD(
OLEN[DHI(SHO(ICD(
DKKDEIGYD(OSID(LK(ICD(OLEN[DHI>(
Agreement!Date!
|("CD(OSID(ESH(^D(SOODO(GH(CSHO(QMGIGHR(SI(ICD(IG[D(LK(JGRHGHR>(
|("CD(OSID(JCLNFO(HLI(^D(DSMFGDM(ICSH(ICD(OSID(LK(ICD(DSMFGDJI(SETHLQFDOR[DHI(
6HLISMP(JGRHSINMD8(
SIISECDO(IL(OLEN[DHI>(#H(JGINSIGLHJ(GH(QCGEC(ICD(OLEN[DHI(GJ(^DGHR(JGRHDO(DSMFGDM(
ICSH(ICD(ODJGMDO(
DKKDEIGYD(OSID(6KLM(DbS[UFD](^DESNJD(GI(GJ(^DGHR(ODFGYDMDO(GHIL(DJEMLQ(UMD7EFLJGHR8](
JN^JIGINID(KLM(
\OSIDO(SJ(LK({{{_<(\JGRHDO({{{{{{{(^NI(ODFGYDMDO({{{{{{{_>("CD(OSID(LK(ODFGYDMP(GJ(ICD(
DKKDEIGYD(
\)RMDD[DHI(-SID_>(
Un7ersigne7!Owner!or!Owners!
|(#HJDMI(HS[DJ(DbSEIFP(SJ(JDI(KLMIC(GH(ICD(ODDO(^P(QCGEC(ICD(2QHDMJ(SEfNGMDO(ICD(
0MLUDMIP>(#K(ICDMD(
CSJ(^DDH(S(ECSHRD(6KLM(DbS[UFD](^P(ODSIC8(GH(ICD(LQHDMJCGU(KML[(ICD(HS[DJ(LH(ICD(
ODDO(GHIL(ICD(
2QHDMJ](GI(GJ(RLLO(UMSEIGED(IL(MDEGID(ICD(LKK7MDELMO(KSEIJ(IL(EFDSM(NU(ICD(SUUSMDHI(RSU(
GH(IGIFD>("CD(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5`(7(Commentary!
ENJIL[SMP(UMSEIGED(GJ(IL(MDEGID(ICDJD(KSEIJ(DGICDM(GH(ICD(;SETRMLNHO(JDEIGLH(LM(SI(ICD(
DHO(LK(ICD(
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FDRSF(ODJEMGUIGLH(SIISECDO(SJ(*bCG^GI(\)_>(
|("CD(MDFSIGLHJCGU(LK([NFIGUFD(2QHDMJ(IL(DSEC(LICDM([SP(^D(SOODO(CDMD(^NI(GJ(HLI(
HDEDJJSMP(KLM(
MDELMOGHR(LM(LICDM(UNMULJDJ>(*bS[UFD<(j(SHO(,](CNJ^SHO(SHO(QGKD(LM(j(SHO(,](SJ(aLGHI(
IDHSHIJ(
QGIC(MGRCIJ(LK(JNMYGYLMJCGU>(
|(#K(S(0DMJLH(LICDM(ICSH(SH(GHOGYGONSF(GJ(RMSHIGHR(ICD(ELHJDMYSIGLH(JDMYGINOD](S(
UCMSJD(GODHIGKPGHR(ICD(
IPUD(LK(DHIGIP(SHO(JISID(GH(QCGEC(ICD(0DMJLH(QSJ(EMDSIDO(GJ(ODJGMS^FD(^NI(HLI(
HDEDJJSMP(KLM(
MDELMOGHR(LM(LICDM(UNMULJDJ>(*bS[UFD<(j](S(0DHHJPFYSHGS(FG[GIDO(USMIHDMJCGU>(
|(#K(S(UMLYGJGLH(GJ(GHIDHODO(IL(SUUFP(LHFP(IL(ICD(0DMJLH(JGRHGHR(ICD(0MLIDEIGLH(
)RMDD[DHI](ICD(UCMSJD(
\ICD(NHODMJGRHDO(2QHDM(LM(2QHDMJ_(GJ(NJDO>(#H(SFF(LICDM(ESJDJ](ICD(IDM[(\2QHDMJ_(
6SFQSPJ(UFNMSF8(
GJ(NJDO>("CGJ(SMMSHRD[DHI(LK(JDIIGHR(SUSMI(ICD(NHODMJGRHDO(2QHDM(LM(2QHDMJ(KML[(
SFF(2QHDMJ(
UMDJDHI(SHO(KNINMD(SFJL(CSJ(ICD(UMSEIGESF(SOYSHISRD(LK(HLI(MDfNGMGHR(ELHYDMJGLH(LK(
UFNMSF(IL(JGHRNFSM(
LM(YGED(YDMJS(ICMLNRCLNI(ICD(OLEN[DHI(ODUDHOGHR(NULH(QCDICDM(LHD(LM([LMD(ICSH(
LHD(UDMJLHJ(
JGRHDO(ICD(OLEN[DHI>(
Hol7er!
|("CD(KNFF(FDRSF(HS[D(LK(ICD(+LFODM(6GHEFNOGHR(#HE>(LM(#HELMULMSIDO(GK(USMI(LK(ICD(FDRSF(
HS[D8(JCLNFO(
^D(GHJDMIDO(CDMD>(
|()(UCMSJD(GODHIGKPGHR(ICD(IPUD(LK(DHIGIP(SHO(JISID(GH(QCGEC(ICD(+LFODM(QSJ(EMDSIDO(GJ(
ODJGMS^FD(^NI(
HLI(HDEDJJSMP(KLM(MDELMOGHR(LM(LICDM(UNMULJDJ>(*bS[UFD<(j](S(0DHHJPFYSHGS(HLH7
UMLKGI(
ELMULMSIGLH>(
Article!I'!BacEgroun7!
|(Purpose>("CD(UNMULJDJ(LK()MIGEFD(#(\;SETRMLNHO_(SMD(IL(GHKLM[(ICD(MDSODM(LK(ICD(
KSEINSF(
GHKLM[SIGLH(HDEDJJSMP(IL(NHODMJISHO(ICD(JN^aDEI([SIIDM(LK(ICD(OLEN[DHI(SHO(ICD(
GHIDHIGLHJ(LK(ICD(
USMIGDJ(GH(DHIDMGHR(GHIL(S(FDRSFFP(^GHOGHR(MDFSIGLHJCGU>("CD([SIDMGSF(GH(ICD(
;SETRMLNHO(JDEIGLH(
JCLNFO(HDYDM(^D(NJDO(IL(JDI(KLMIC(DHKLMEDS^FD(MDJIMGEIGLHJ(LH(ICD(0MLUDMIP>(
|(Articles!an7!Sections>("CD([LODF(CSJ(^DDH(JIMNEINMDO(GH()MIGEFDJ(SHO(/DEIGLHJ(
MSICDM(ICSH(S(FGJI(LK(
USMSRMSUCJ>("CDMD(SMD(JDYDMSF(UMSEIGESF(MDSJLHJ(KLM(ICGJ>(2HD(MDSJLH(GJ(IL(DHELNMSRD(
SOOGIGLHSF(
UMLYGJGLHJ(IL(^D(EFNJIDMDO(QGIC(JG[GFSM(UMLYGJGLHJ(GHJIDSO(LK(SOOGHR(ICD[(IL(ICD(DHO(
QCDMD(ICDP(
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[SP(^D([GJJDO(GH(S(fNGET(MDYGDQ>()HLICDM(MDSJLH(GJ(IL(SYLGO(QCDMDYDM(ULJJG^FD(
EMLJJ7MDKDMDHEDJ(
IL(JUDEGKGE(USMSRMSUCJ>()(EL[[LH(OMSKIGHR(DMMLM(GJ(IL(SOO(LM(ODFDID(USMSRMSUCJ(SHO(
HLI(ECDET(
QCDICDM(EMLJJ7MDKDMDHEDJ(SMD(JIGFF(ELMMDEI>("CGJ(JIMNEINMD(JDDTJ(IL([GHG[GhD(ICD(
LUULMINHGIGDJ(KLM(
ICSI(DMMLM(IL(LEENM>(
&'Y&!Property!
|(Purpose'!"CD(UNMULJD(LK(ICGJ(/DEIGLH(GJ(IL(GODHIGKP(ICD(FSHO(SKKDEIDO(^P(ICGJ(
0MLIDEIGLH(
)RMDD[DHI>(
/IMDDI()OOMDJJ<(#HJDMI(S(JIMDDI(SOOMDJJ(GK(SYSGFS^FDc(LICDMQGJD](IMP(IL(
GODHIGKP(^P(SEMDSRD(SHO(KMLHISRD(SFLHR(S(EDMISGH(
MLSO(LM(MLSOJ>(*bS[UFD<(VAA(SEMDJ([LMD(LM(FDJJ(
HLMIC(JGOD(LK({{{.LSO(QDJI(LK(ICD(GHIDMJDEIGLH(LK(
{{{(.LSO(SHO({{(.LSO>(
1NHGEGUSFGIP<(#HJDMI(ICD(EGIP](ILQHJCGU(LM(^LMLNRC(GH(QCGEC(ICD(
0MLUDMIP(GJ(FLESIDO>("CGJ([SP(LM([SP(HLI(^D(ICD(
HS[D(LK(ICD(ILQH(NJDO(KLM([SGFGHR(SOOMDJJ(
UNMULJDJ>(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5e(7(Commentary!
5LNHIP<(#ODHIGKGESIGLH(LK(ICD(ELNHIP(GJ(MDfNGMDO(KLM(
MDELMOGHR(UNMULJDJ>(#K(ICD(0MLUDMIP(GJ(FLESIDO(GH(
[LMD(ICSH(LHD(ELNHIP](GI(GJ(G[ULMISHI(IL(CSYD(
[NFIGUFD(LMGRGHSFJ(JGRHDO(JL(SJ(IL(UDM[GI(MDELMOGHR(
IL(LEENM(JG[NFISHDLNJFP(GH(^LIC(ELNHIGDJ>(
0SMEDF(#ODHIGKGDM<("CD("Sb(0SMEDF(#ODHIGKGESIGLH(HN[^DM(KLM(ICD(
0MLUDMIP(GJ(MDfNGMDO(KLM(MDELMOGHR(GH([LJI(GK(HLI(SFF(
ELNHIGDJ>(/L[D(ELNHIGDJ(SFJL(MDfNGMD(S(!HGKLM[(
0SMEDF(#ODHIGKGESIGLH(HN[^DM>(See!!HGKLM[(0SMEDF(
#ODHIGKGDM($SQ(6@V(0S>(/ISI>(wwXXV7XXi8>(/L[D(
ELNHIGDJ(ECSMRD(SOOGIGLHSF(MDELMOGHR(KDDJ(IL(HLID(
ICD(ISb(USMEDF(HN[^DM(SHOlLM(NHGKLM[(USMEDF(
GODHIGKGDM(HN[^DM(LH(ICD(OLEN[DHI(UMDJDHIDO(KLM(
MDELMOGHR(GK(HLI(KNMHGJCDO(GH(ICD(OLEN[DHI(GIJDFK(LM(
ICD(FDRSF(ODJEMGUIGLH(SIISECDO(SJ(*bCG^GI(\)_>(
&'YC!Purpose!
|(Purpose'!"CGJ(/DEIGLH(JDMYDJ(S(HN[^DM(LK(G[ULMISHI(UNMULJDJ>(3GMJI(SHO([LJI(
L^YGLNJ(GJ(ICSI(GI(
JDIJ(LNI(ICD(GHIDHIGLHJ(LK(ICD(USMIGDJ(QGIC(MDJUDEI(IL(ICD(ELHJDMYSIGLH(LK(ICD(.GUSMGSH(
;NKKDM>(
/DELHO(GI(GJ(GHIDHODO(SJ(SH(DONESIGLHSF(ILLF(KLM(KNINMD(2QHDMJ>("CGMO](GI(QGFF(JDMYD(SJ(
S(RNGOD(KLM(
KNINMD(S[DHO[DHI<(ICDMD([SP(^D(UDMKDEIFP(SEEDUIS^FD(SFIDMHSIGYD([DSHJ(IL(SECGDYD(
ICD(JS[D(DHOJ>(
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3LNMIC](GK(ICD(0MLIDEIGLH()RMDD[DHI(^DEL[DJ(ICD(JN^aDEI(LK(FGIGRSIGLH](GI(QGFF(CDFU(
GHKLM[(ICD(ELNMI(
LK(ICD(MSIGLHSFD(NHODMUGHHGHR(USMIGENFSM(ELYDHSHIJ>(
(a)!Conservation!Ob<ectives!
|(/N^JIGINID(\/IMDS[_](\.GYDM_(LM(\$STD_(SJ(SUUMLUMGSID(KLM(\5MDDT_(^P(NHGYDMJSF(
ECSHRD(ICMLNRCLNI(
ICD(OLEN[DHI>(
|(#K(SFF(LM(ULMIGLHJ(LK(ICD(FSHO(IL(^D(UMLIDEIDO(SMD(HSINMSFFP(GHESUS^FD(LK(JNUULMIGHR(
KLMDJI(^NI(ESH(
JNUULMI(DELFLRGESFFP(G[ULMISHI(CS^GISI](ICDH(SFIDM(ICD(5LHJDMYSIGLH(2^aDEIGYDJ(SJ(
SUUMLUMGSID>(
6)FJL](MD[LYD(\3LMDJI_(KML[(ICD(IGIFD(LK(ICD(OLEN[DHI(GK(SUUMLUMGSID>8(3LM(DbS[UFD<(
IL([SGHISGH(SHO(G[UMLYD(ICD(fNSFGIP(LK(QSIDM(MDJLNMEDJ(SJJLEGSIDO(QGIC(ICD(5MDDTc(
IL(
UDMUDINSID(SHO(KLJIDM(ICD(RMLQIC(LK(CDSFICP(KLMDJI](JCMN^(FSHO(LM(LICDM(^GLFLRGESF(
EL[[NHGIGDJ(
SJ(QLNFO(^D(HSINMSFFP(KLNHO(QGIC(ICD(.GUSMGSH(;NKKDMc(IL(UMDJDMYD(CS^GISI(KLM(&SIGYD(
/UDEGDJ(
ODUDHODHI(LH(QSIDM(MDJLNMEDJ](KLMDJI(LM(LICDM(HSINMSF(CS^GISIc(d(
(b)!Riparian!Buffer!Area!
|("CD(0MLIDEIGLH()RMDD[DHI(ODKGHDJ(ICD(.GUSMGSH(;NKKDM(SJ<(6G8(ICD(JIMGUJ(LK(FSHO(
JIMDIECGHR({{{(KDDI(
FSHOQSMO(KML[(ICD("LU(LK(;SHTJ(LK(ICD(5MDDT](6GG8(ICD(^SHTJ(LK(ICD(5MDDT](SHO(6GGG8(
ICD(^DO(LK(ICD(
5MDDT>("CD(ODKGHGIGLH(RLDJ(LH(IL(FG[GI(ICGJ(SMDS(IL(ICSI(ULMIGLH(SEINSFFP(ELHISGHDO(
QGICGH(ICD(
0MLUDMIP>(
|("CGJ(SUUMLSEC(DHS^FDJ(NJDMJ(IL(NJD(ICD(JS[D(ODKGHGIGLH(QCDICDM(ICD(2QHDM(LQHJ(
LHD(JGOD(LK(ICD(
JIMDS[(LM(^LIC(JGODJ>(
|("CGJ(ODJEMGUIGLH(EMDSIDJ(S(.GUSMGSH(;NKKDM(ICSI([LYDJ(QGIC(ICD(JIMDS[(GK(ICD(JIMDS[(
JCLNFO(
[DSHODM>("CGJ(JNUULMIJ(S(TDP(UNMULJD(LK(ICD(0MLIDEIGLH()RMDD[DHI(p(IL(UMLIDEI(ICD(
JIMDS[ZJ(QSIDM(
MDJLNMEDJ(p(QCDMDYDM(ICD(JIMDS[([SP(^D(SI(SHP(USMIGENFSM(IG[D>(
|("CD(SFIDMHSIGYD(IL(S([LYDS^FD(.GUSMGSH(;NKKDM(GJ(IL(ODJEMG^D(ICD(.GUSMGSH(;NKKDM(SJ(
S(KGbDO(FLESIGLH(
UDM[SHDHIFP([SMTDO(LH(ICD(RMLNHO>("CD(KGbDO(FLESIGLH([SP(^D(FDJJ(ODJGMS^FD(
^DESNJD(6G8(ICD(QSIDM(
MDJLNMEDJ(QLNFO(FGTDFP(MDEDGYD(FDJJ(DKKDEIGYD(UMLIDEIGLH(GK(ICD(JIMDS[([DSHODMDOc(
SHO(6GG8(ICD(KGbDO(
FLESIGLH(QLNFO(CSYD(IL(^D(ODJEMG^DO(GH(SEELMOSHED(QGIC(S([DIDJ(SHO(^LNHOJ(JNMYDP(
IL(ELHKLM[(IL(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5i(7(Commentary!
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ICD(MDfNGMD[DHIJ(LK(ICD(0DHHJPFYSHGS(5LHJDMYSIGLH(*SJD[DHIJ()EI(QCGEC(QLNFO(
MDJNFI(GH(
SOOGIGLHSF(DbUDHJD>(
|()HLICDM(SFIDMHSIGYD(GJ(IL(DJIS^FGJC(ICD(.GUSMGSH(;NKKDM(SJ(S(NHGKLM[(QGOIC(
[DSJNMDO(KML[(ICD(
EDHIDMFGHD(LK(ICD(JIMDS[>("CGJ(CSJ(ICD(SOYSHISRD(LK(^DGHR(JG[UFD(IL(JISID(GH(QMGIGHR>(
+LQDYDM](QGIC(
ICGJ(SUUMLSEC(S(QGODM(JDEIGLH(LK(JIMDS[(QLNFO(MDEDGYD(FDJJ(UMLIDEIGLH(ICSH(S(
HSMMLQDM(JDEIGLH(JGHED(
S(ULMIGLH(LK(ICD(NHGKLM[(^NKKDM(QGOIC(GHEFNODJ(ICD(JIMDS[^DO](SHO(FDJJ(^NKKDM(GJ(
SEINSFFP(
DJIS^FGJCDO(SJ(EL[USMDO(IL(S(^NKKDM([DSJNMDO(KML[(ICD(^SHT(QGIC(ICD(JS[D(HL[GHSF(
^NKKDM(QGOIC>(
)FJL]([DSJNMGHR(S(^NKKDM(KML[(S(JIMDS[(EDHIDMFGHD(ESH(^D([LMD(ECSFFDHRGHR(GH(ICD(
KGDFO(ICSH(KML[(
ICD("LU(LK(ICD(;SHT>(
|()(JIMDS[([SP([DSHODM(LKK(ICD(2QHDMJZ(UMLUDMIP>(#H(ICSI(ESJD](QCDICDM(ICD(
.GUSMGSH(;NKKDM(QSJ(
KGbDO(LM([LYDS^FD]([DSJNMDO(KML[(^SHT(LM(EDHIDMFGHD](ICD(+LFODM(QLNFO(HLI(^D(S^FD(
IL(MDfNGMD(
EL[UFGSHED(QGIC(ICD(0MLIDEIGLH()RMDD[DHI(SJ(SUUFGDO(IL(SMDSJ(LNIJGOD(ICD(0MLUDMIP>(
|("CD(ODJEMGUIGLH(LK(ICD(.GUSMGSH(;NKKDM([GRCI(SFJL(MDKDMDHED(S(^LNHOSMP(DJIS^FGJCDO(
^P(SHLICDM(
UN^FGE(OLEN[DHI(JNEC(SJ(S(`A7PDSM(LM(VAA7PDSM(KFLLO(UFSGH>()(TDP(ECSFFDHRD(QGIC(ICGJ(
SUUMLSEC(GJ(
IMSHJFSIGHR(S(^LNHOSMP(LH(S([SU(GHIL([SMTGHRJ(LH(ICD(RMLNHO>(
|("CD(QGOIC(LK(ICD(JIMGUJ(LK(FSHO(JIMDIECGHR(FSHOQSMO(KML[(ICD("LU(LK(;SHTJ(LK(ICD(
5MDDT(6G>D>](ICD(
^FSHT(IL(^D(EL[UFDIDO(GH(wV>A@6^88([SP(^D(SHP(QGOIC(^NI(JCLNFO(^D(SJ(QGOD(SJ(GJ(
SEEDUIS^FD(IL(ICD(
2QHDM(QCL(DHIDMJ(GHIL(ICD(0MLIDEIGLH()RMDD[DHI(SHO](GH(SHP(DYDHI](HLI(FDJJ(ICSH(
ICGMIP7KGYD(6X`8(
KDDI>("CD(X`7KLLI([GHG[N[(GJ(ELHJGJIDHI(QGIC(ICD([GHG[N[(QGOIC(KLM(MGUSMGSH(KLMDJI(
^NKKDM(
MDfNGMDO(NHODM(ICD(5LHJDMYSIGLH(.DJDMYD(0MLRMS[(LMGRGHSFFP(SNICLMGhDO(NHODM(ICD(
3LLO(/DENMGIP(
)EI(LK(VWB`(SHO(MDRNFSIGLHJ(UML[NFRSIDO(NHODM(ICSI(SEI(JDI(KLMIC(GH("GIFD(i(LK(ICD(
5LOD(LK(3DODMSF(
.DRNFSIGLHJ(0SMI(VgVA(6\5.0_8(SHO(ICD(5LHJDMYSIGLH(.DJLNMED(*HCSHED[DHI(
0MLRMS[](Ve(
!>/>5>/>(wXBXV(et!seq.!6\5.*0_8>(/DD(SFJL(ICD(MDEL[[DHOSIGLHJ(GH(Riparian!Forest!
Buffers!
6:DFJEC](VWWV8](3LMDJI(.DJLNMEDJ(1SHSRD[DHI](!/-)(3LMDJI(/DMYGED](.SOHLM](0)](
&)70.7Ai7(
WV](SYSGFS^FD(LH7FGHD(SI(
QQQ>HS>KJ>KDO>NJlJUKLlUN^JlH{MDJLNMEDlMGUSMGSHKLMDJIJl"S^n@A##>CI[>(
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|()(ODJEMGUIGLH(LK(ICD(.GUSMGSH(;NKKDM(^P([DSHJ(LK(S(JDI^SET(KML[(S(JIMDS[(^SHT(
ELHKLM[J(IL(ICD(
MDfNGMD[DHIJ(LK(wg6^8(LK(ICD(0DHHJPFYSHGS(5LHJDMYSIGLH(SHO(0MDJDMYSIGLH(
*SJD[DHIJ()EI]()EI(@W(
LK(@AAV](0N^>($>(&L>(XXA(JDI(KLMIC(^DFLQ>(2ICDMQGJD](S([DIDJ(SHO(^LNHOJ(ODJEMGUIGLH(
GJ(MDfNGMDO(GK(
ICD(.GUSMGSH(;NKKDM(GJ(FDJJ(ICSH(ICD(DHIGMDIP(LK(ICD(0MLUDMIP>(
u)v(ELHJDMYSIGLH(DSJD[DHI([SP(DHEL[USJJ(SH(DHIGMD(KDD(JG[UFD(GHIDMDJI(GH(S(USMEDF(
LK(MDSF(
UMLUDMIP(SJ(ODJEMG^DO(GH(ICD(ODDO(IL(ICD(UMLUDMIP](LM(SHP(ULMIGLH(ICDMDLK(LM(DJISID(
ICDMDGH>(
*bEDUI(QCDH(MDKDMDHEGHR(SH(DSJD[DHIZJ(^LNHOSMP(NJGHR(JDI^SET(ODJEMGUIGLHJ(KML[(
DbGJIGHR(
ODDO(^LNHOSMGDJ(LM(HSINMSF(LM(SMIGKGEGSF(KDSINMDJ](JNEC(SJ(JIMDS[J](MGYDMJ(LM(MSGFMLSO(
MGRCIJ7LKQSP](
S([DIDJ(SHO(^LNHOJ(ODJEMGUIGLH(LK(ICD(ULMIGLH(LK(UMLUDMIP(JN^aDEI(IL(ICD(DSJD[DHI(
JCSFF(
^D(UMLYGODO(GH(ICD(DSJD[DHI(OLEN[DHI>(
|(#H([LJI(ESJDJ](GI(GJ(DbUDEIDO(ICSI(USMIGDJ(JCLNFO(^D(S^FD(IL(MDSJLHS^FP(SRMDD(IL(ICD(
FLESIGLH(LK(ICD(
"LU(LK(ICD(;SHT>(+LQDYDM](GH(ESJD(LK(S[^GRNLNJ](GHODKGHGID(LM(HLHDbGJIDHI(KFLLOUFSGH(
LM(fNDJIGLH(
MDRSMOGHR(FLESIGLH](ICD([LODFZJ(SUUMLSEC(UMLYGODJ(JEGDHED7^SJDO(GHJIMNEIGLHJ(KLM(
ODIDM[GHGHR("LU(
LK(ICD(;SHT(IL(^D(KLNHO(GH(ICD(ODKGHGIGLH(LK("LU(LK(ICD(;SHT(GH()MIGEFD(?##>(
(c)!Baseline!Documentation!
|("CD(;SJDFGHD(-LEN[DHISIGLH(GJ(GHIDHODO(IL(JDMYD(SJ(SH(L^aDEIGYD(GHKLM[SIGLH(
^SJDFGHD(KLM(
[LHGILMGHR(EL[UFGSHED(QGIC(ICD(IDM[J(LK(ICD(0MLIDEIGLH()RMDD[DHI>()[LHR(LICDM(
GHKLM[SIGLH(
ODJEMG^GHR(SHO(ODUGEIGHR(ICD(/IMDS[(SHO(ICD(YDRDISIGYD(SHO(LICDM(MDJLNMEDJ(IL(^D(
KLNHO(QGICGH(ICD(
.GUSMGSH(;NKKDM](ICD(;SJDFGHD(-LEN[DHISIGLH(JCLNFO(GHEFNOD(UCLILRMSUCJ(
GODHIGKPGHR(ICD(FLESIGLH(
LK(ICD(/IMDS[(SJ(LK(ICD()RMDD[DHI(-SID>("CD(;SJDFGHD(-LEN[DHISIGLH(GJ(
GHELMULMSIDO(GHIL(ICD(IDbI(
LK(ICD(0MLIDEIGLH()RMDD[DHI(NHODM(we>VA(DYDH(ICLNRC(GI(GJ(HLI(SIISECDO(IL(ICD(
MDELMODO(
OLEN[DHISIGLH>(;DESNJD(GI(GJ(HLI(SIISECDO(IL(ICD(MDELMODO(OLEN[DHI](GI(GJ(G[UDMSIGYD(
ICSI(ICD(
ODKGHGIGYD(^SJDFGHD(MDULMI(^D(JGRHDO(^P(ICD(NHODMJGRHDO(2QHDMJ(SHO(ICD(+LFODM(QGIC(
S(HLISIGLH(
GODHIGKPGHR(ICD(MDULMI(SJ(ICD(;SJDFGHD(-LEN[DHISIGLH(MDKDMMDO(IL(GH(ICD(0MLIDEIGLH(
)RMDD[DHI(
^DIQDDH(2QHDMJ(SHO(ICD(+LFODM(OSIDO({{{{>(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
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Riparian!Forest!Buffer!Protection!Agreement!7(5B(7(Commentary!
&'YG!Ownersh!Control!
)UUFGES^FD(MNFDJ(LK(FSQ(UMLYGOD(ICSI](DbEDUI(KLM(MGRCIJ(JUDEGKGESFFP(RMSHIDO](SFF(LICDM(
MGRCIJ(
UDMISGHGHR(IL(ICD(LQHDMJCGU(LK(FSHO(MD[SGH(YDJIDO(GH(ICD(2QHDMJ>("CGJ(UMLYGJGLH(GJ(
GHIDHODO(IL(
UMLYGOD(EL[KLMI(IL(2QHDMJ(ICSI(ICDP(SMD(HLI(MDFGHfNGJCGHR(SHP(ELHIMLF(LYDM(ICDGM(
0MLUDMIP(DbEDUI(
SJ(JUDEGKGESFFP(JDI(KLMIC(GH()MIGEFDJ(##(SHO(###(SHO(ICDP(SMD(HLI(RMSHIGHR(SHP(MGRCIJ(LK(
SEEDJJ(DbEDUI(
IL(ICD(+LFODM(KLM([LHGILMGHR(UNMULJDJ(SJ(JDI(KLMIC(GH()MIGEFD(#?>(
&'YO!Define7!Terms!
"CD(UNMULJD(LK(ICGJ(/DEIGLH(GJ(IL(OGMDEI(ICD(MDSODM(IL()MIGEFD(?##(KLM(ICD(ODKGHGIGLHJ(LK(
LICDM(IDM[J(
NJDO(GH(ICGJ(0MLIDEIGLH()RMDD[DHI>(
Additional!Provision,!if!applicable:!The!following!section!may!be!added!to!Article!
I!if!Owners!receive!
payment!for!the!grant!of!the!Protection!Agreement:!
&'YQ!Purchase!Price!
#H(ELHJGODMSIGLH(LK(ICD(RMSHI(LK(ICGJ(ELHJDMYSIGLH(JDMYGINOD](+LFODM(CSJ(USGO(IL(ICD(
NHODMJGRHDO(
2QHDM(LM(2QHDMJ(ICD(JN[(LK(o{{{{{{{{{{{(6ICD(\0NMECSJD(0MGED_8>("CD(NHODMJGRHDO(
2QHDM(LM(
2QHDMJ(SETHLQFDORD(MDEDGUI(LK(USP[DHI(GH(KNFF(LK(ICD(0NMECSJD(0MGED>(
Additional!Provision,!if!applicable:!The!following!section!title!could!be!added!to!
Article!I!along!with!
other!text!as!indicated!below!if!Owners!intend!to!seek!a!federal!tax!deduction!for!
the!grant!of!the!
Protection!Agreement:!
&'YR!Charitable!Contribution!
|("CD([LODF(0MLIDEIGLH()RMDD[DHI([NJI(^D(SOSUIDO(GK(ICD(2QHDMJ(GHIDHO(IL(JDDT(S(
ECSMGIS^FD(
ODONEIGLH(LH(ICDGM(KDODMSF(GHEL[D(ISb(MDINMH(KLM(OLHSIGHR(IL(+LFODM(ICD(MGRCIJ(IL(
DHKLMED(ICD(
0MLIDEIGLH()RMDD[DHI>(#K(2QHDMJ(ODJGMD(IL(EFSG[(S(ECSMGIS^FD(ELHIMG^NIGLH(KLM(ICD(
RMSHI(LK(ICD(
ELHJDMYSIGLH(JDMYGINOD](ELHJGODM(NJGHR(ICD(0DHHJPFYSHGS(5LHJDMYSIGLH(*SJD[DHI(
6SYSGFS^FD(SI(
conserveland.org8(SJ(ICD(^SJD(OLEN[DHI>()FIDMHSIGYDFP](S[DHO(ICD(0MLIDEIGLH(
)RMDD[DHI(IL(
GHEFNOD(ICLJD(UMLYGJGLHJ(LK(ICD(0DHHJPFYSHGS(5LHJDMYSIGLH(*SJD[DHI(MDfNGMDO(IL(
fNSFGKP(ICD(RMSHI(
SJ(S(ECSMGIS^FD(ELHIMG^NIGLHc(KLM(DbS[UFD](ICLJD(JDI(KLMIC(GH()MIGEFD(#(DHIGIFDO(
\5CSMGIS^FD(
5LHIMG^NIGLH_(LK(ICD(0DHHJPFYSHGS(5LHJDMYSIGLH(*SJD[DHI>(2QHDMJ(SHO(ICDGM(
ELNHJDF(SMD(SFJL(
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SOYGJDO(IL(MDYGDQ(ICD(EL[[DHISMP(SEEL[USHPGHR(ICD(0DHHJPFYSHGS(5LHJDMYSIGLH(
*SJD[DHI(KLM(ICD(
MDfNGMD[DHIJ(ICSI(SUUFP(IL(ECSMGIS^FD(ODONEIGLHJ(LK(4NSFGKGDO(5LHJDMYSIGLH(
5LHIMG^NIGLHJ(NHODM(
wViA6C8(LK(ICD(#HIDMHSF(.DYDHND(5LOD>(
Article!II'!Restrictive!Covenants:!Improvements!
|(Purpose'!"CD(UNMULJD(LK(ICGJ()MIGEFD(GJ(IL(ELHIMLF(ICD(JGhD(SHO(FLESIGLH(LK(
#[UMLYD[DHIJ(QGICGH(
ICD(.GUSMGSH(;NKKDM(ELHJGJIDHI(QGIC(5LHJDMYSIGLH(2^aDEIGYDJ>(
|("CD()MIGEFD(^DRGHJ(QGIC(S(^MLSO(UMLCG^GIGLH(LH(#[UMLYD[DHIJ(IL(SJJNMD(ICSI(ICD(
FGJI(LK(UDM[GIIDO(
GID[J(EL[UMGJDJ(ICD(NHGYDMJD(LK(#[UMLYD[DHIJ(UDM[GIIDO(QGICGH(ICD(.GUSMGSH(
;NKKDM>(
C'Y&!EUisting!Improvements!
|(*bGJIGHR(#[UMLYD[DHIJ(QGICGH(ICD(.GUSMGSH(;NKKDM(SMD(SFQSPJ(UDM[GIIDO(IL(MD[SGH(
GH(ICDGM(DbGJIGHR(
FLESIGLHJ(SJ(LK(ICD()RMDD[DHI(-SID>(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5W(7(Commentary!
C'YC!A77itional!Improvements!
(a)!EUisting!Agreements!
|(*bGJIGHR()RMDD[DHIJ(SMD(DHIGIFDO(IL(UMGLMGIP(LYDM(ICD(0MLIDEIGLH()RMDD[DHI(NHODM(
)UUFGES^FD($SQ(
JL(ICDMD(GJ(HL(ULGHI(GH(IMPGHR(IL(ELHIMLF(ICD(DbDMEGJD(LK(ICLJD(MGRCIJ(^P(UDMJLHJ(QCL(
SMD(HLI(S(USMIP(
IL(ICD(0MLIDEIGLH()RMDD[DHI>(
|("CD([LODF(ESH(^D(NJDO(GH(ELHaNHEIGLH(QGIC(DbGJIGHR(5.0(SHO(5.*0(SRMDD[DHIJ>(
(b)!Other!A77itional!Improvements!
|("CD(UCMSJD(\JN^aDEI(IL(.DYGDQ_([SP(^D(SOODO(IL(JN^JDEIGLHJ(6G8(SHOlLM(6GG8(GK(ICD(
NHODMJGRHDO(
2QHDMJ(SHO(+LFODM(ODJGMD(+LFODM(IL(DbDMEGJD(MGRCIJ(LK(.DYGDQ(UMGLM(IL(
EL[[DHED[DHI(LK(
5LHJIMNEIGLH(LK(ICD(GID[J(UDM[GIIDO(GH(ICLJD(JN^JDEIGLHJ>(
|("CD(FGJI([SP(^D(DbUSHODOc(CLQDYDM]()OOGIGLHSF(#[UMLYD[DHIJ(QGICGH(ICD(.GUSMGSH(
;NKKDM(JCLNFO(
^D(FG[GIDO(IL(ICLJD(ICSI(ICD(+LFODM(CSJ(ODIDM[GHDO(SMD(ELHJGJIDHI(QGIC(5LHJDMYSIGLH(
2^aDEIGYDJ(KLM(
ELHJDMYSIGLH(LK(ICGJ(DELFLRGESFFP(JDHJGIGYD(SMDS>(
|("CD([LODF(GJ(ELHJIMNEIDO(QGIC(S(YDMP(FG[GIDO(FGJI(LK()OOGIGLHSF(#[UMLYD[DHIJ>(
;DESNJD(ICD(FGJI(LK(
GID[J(GJ(JL(FG[GIDO](SOOGIGLHSF(FG[GISIGLHJ(JNEC(SJ(G[UDMYGLNJ(ELYDMSRD(FG[GISIGLHJ(
QDMD(HLI(
ELHJGODMDO(HDEDJJSMP>(+LQDYDM](GK(ICD(FGJI(GH(ICGJ(JDEIGLH(GJ(DbUSHODO(IL(GHEFNOD(
GID[J(QGIC(ICD(
ULIDHIGSF(KLM(JGRHGKGESHI(#[UDMYGLNJ(5LYDMSRD](ICDH(S(\$G[GISIGLHJ(LH()OOGIGLHSF(
#[UMLYD[DHIJ_(
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JDEIGLH(JCLNFO(^D(SOODO>(See](KLM(DbS[UFD](FG[GISIGLHJ(UMLYGODO(GH(ICD(0DHHJPFYSHGS(
5LHJDMYSIGLH(
*SJD[DHI(SUUFGES^FD(IL(#[UMLYD[DHIJ(QGICGH(ICD(/ISHOSMO(0MLIDEIGLH()MDS>(
|()OOGIGLHSF(FG[GISIGLHJ([SP(^D(G[ULJDO(LH(IMSGFJ>("MSGFJ([SP(^D(FG[GIDO(IL(S(
MDFSIGYDFP(HSMMLQ(QGOIC(
6JNEC(SJ(g7e(KDDI8>(2H(ICD(LICDM(CSHO](S(QGODM(USIC(6USMIGENFSMFP(QCDH(NJDO(SJ(S(
^MGOFD(USIC8([SP(
^D(FDJJ(FGTDFP(IL(^DEL[D(MNIIDO>(
|("CD(MDKDMDHED(IL(\CGRCFP(ULMLNJ_(GH(w@>A@6^86GG8(GHEFNODJ(USICJ(ELYDMDO(^P(RMSYDF](
JILHD(LM(QLLO(
ECGUJ>(
Article!III'!Restrictive!Covenants:!Activitiesi!Usesi!Disturbance!of!
Resources!
|(Purpose'!"CD(UNMULJD(LK(ICGJ(/DEIGLH(GJ(IL(ELHIMLF(GHIDHJGIP(LK(NJD(LK(FSHO(SHO(
OGJINM^SHED(LK(
HSINMSF(MDJLNMEDJ(GODHIGKGDO(GH(ICD(5LHJDMYSIGLH(2^aDEIGYDJ>(
|("CD(0MLIDEIGLH()RMDD[DHI(OLDJ(HLI(EMDSID(SKKGM[SIGYD(L^FGRSIGLHJ(LH(ICD(2QHDMJ(
IL(UDMKLM[(SHP(
USMIGENFSM(MDJLNMED([SHSRD[DHI(SEIGYGIGDJ>()EELMOGHRFP](+LFODMJ(SMD(DHELNMSRDO(IL(
DONESID(
2QHDMJ(SJ(IL(SUUMLUMGSID(SEIGYGIGDJ(IL(DHCSHED(KLMDJI(^NKKDMJ>(
G'Y&!EUisting!Agreements!
|()EIGYGIGDJ](NJDJ(SHO(OGJINM^SHEDJ(LK(MDJLNMEDJ(ICSI(S(0DMJLH(CSJ(S(MGRCI(IL(OL(NHODM(
SH(*bGJIGHR(
)RMDD[DHI(SMD(UDM[GIIDO(SJ(S([SIIDM(LK(MGRCI(SHPQCDMD(QGICGH(ICD(0MLUDMIP>($SHO(
IMNJIJ(JCLNFO(
L^ISGH(IGIFD(GHKLM[SIGLH(IL(ODIDM[GHD(QCSI(MGRCIJ(0DMJLHJ(CSYD(IL(OGJINM^(HSINMSF(
MDJLNMEDJ(QGICGH(
ICD(0MLUDMIP(^P(DbDMEGJD(LK(MGRCIJ(NHODM(*bGJIGHR()RMDD[DHIJ>(
G'YC!Other!Activities!an7!Uses!
|(Purpose'!"CD(UNMULJD(LK(ICGJ(JDEIGLH(GJ(IL(ODJEMG^D(ICLJD(SEIGYGIGDJ(ICSI(SMD(
ELHJGJIDHI(QGIC(
UMLIDEIGLH(LK(QSIDM(MDJLNMEDJ(SHO(LICDM(5LHJDMYSIGLH(2^aDEIGYDJ(KLM(ICD(.GUSMGSH(
;NKKDM>(
(a)!Disturbance!of!Resources!
|(HaMar7ous!Con7itions'!"CD(UMLYGJGLH(GH(JN^JDEIGLH(6G8(GJ(GHIDHODO(IL(JCGDFO(ICD(
+LFODM(KML[(
FGS^GFGIP(KLM(UDMJLHSF(GHaNMP(LM(UMLUDMIP(OS[SRD(LEENMMGHR(LH(LM(S^LNI(ICD(0MLUDMIP(
^P(IMDDJ(FG[^J(
KSFFGHR(LM(JG[GFSM(CShSMOJ>(+LFODMJ(QCL(SMD(ELHEDMHDO(ICSI(ICGJ(UMLYGJGLH(EMDSIDJ(S(
FLLUCLFD(KLM(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5VA(7(Commentary!
NHQSMMSHIDO(GHIDMKDMDHED(QGIC(IMDDJ(SHO(LICDM(MDJLNMEDJ(JCLNFO(ELHJNFI(QGIC(ICDGM(
FDRSF(ELNHJDF(SHO(
GHJNMSHED(MDUMDJDHISIGYDJ(^DKLMD(ECSHRGHR(ICD(UMLYGJGLH>(
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|(Review'!*bEDUI(KLM(ICD(UMLYGJGLH(UDMISGHGHR(IL(CShSMOLNJ(ELHOGIGLHJ(GH(JN^JDEIGLH(
6G8(6QCGEC(
JCLNFO(^D(UDM[GIIDO(QGICLNI(.DYGDQ(IL(SYLGO(FGS^GFGIP8](+LFODMJ([SP(NJD(ICDGM(
OGJEMDIGLH(QCDICDM(
LM(HLI(ICDP(QSHI(IL(ELHOGIGLH(LICDM(SEIGYGIGDJ(LH(\JN^aDEI(IL(.DYGDQ_>(
(b)!Nature!Preserve!an7!Trail!Uses!
|(2QHDMJ(JCLNFO(^D(SQSMD(ICSI(UDM[GIIGHR(CNHIGHR](KGJCGHR(SHO(LICDM(NJDJ(FGJIDO(GH(
ICGJ(USMSRMSUC(
OLDJ(HLI([DSH(ICSI(UN^FGE(SEEDJJ([NJI(^D(RGYDH(KLM(ICDJD(UNMULJDJ>(#K(2QHDMJ(SHO(
+LFODM(ODJGMD(
IL(DJIS^FGJC(SH(DSJD[DHI(LM(FGEDHJD(YDJIGHR(S(UN^FGE(MGRCI(LK(SEEDJJ(KLM(ICDJD(
SEIGYGIGDJ](ICDP([NJI(
DGICDM(OL(JL(^P(JDUSMSID(SRMDD[DHI(LM(^P(SOOGHR(S(JDEIGLH(IL()MIGEFD(#?(RMSHIGHR(
UN^FGE(SEEDJJ>(See!
EL[[DHISMP(IL()MIGEFD(?(LK(ICD(0DHHJPFYSHGS(5LHJDMYSIGLH(*SJD[DHI(MD<(\'MSHI(LK(
0N^FGE(
)EEDJJ_>(
|("CD(+LFODM([SP(NJD(GIJ(OGJEMDIGLH(IL(DbUSHO(ICD(FGJI(LK(UDM[GIIDO(SEIGYGIGDJ(IL(
GHEFNOD(LICDMJ(p(JNEC(
SJ(CLMJD^SET(MGOGHR(SHO(^GTGHR(p(ICSI([SP(LM([SP(HLI(CSYD(ICD(ULIDHIGSF(IL(
[SIDMGSFFP(SHO(
SOYDMJDFP(SKKDEI(5LHJDMYSIGLH(2^aDEIGYDJ(SUUFGES^FD(IL(ICD(USMIGENFSM(.GUSMGSH(
;NKKDM>(
Article!IV'!Rights!an7!Duties!of!Hol7er!an7!Beneficiaries!
O'Y&!Grant!to!Hol7er!
|(Purpose'!"CGJ(JDEIGLH(ODJEMG^DJ(ICD(HDEDJJSMP(ELHOGIGLHJ(IL(EMDSID(S(FDRSFFP(
^GHOGHR(ELHYDPSHED(
LK(SH(GHIDMDJI(GH(MDSF(UMLUDMIP(QCDICDM(LM(HLI(ELHJGODMSIGLH(GJ(UMDJDHI>(
|(Uncon7itional'!"CD(RMSHI(IL(ICD(+LFODM([NJI(^D(NHELHOGIGLHSF>(5LHOGIGLHSF(
ODFGYDMP(GJ(HLI(
JNKKGEGDHIc(KLM(DbS[UFD](GK(S(JGRHDO(OLEN[DHI(GJ(ODFGYDMDO(GH(DJEMLQ(IL(S(ICGMO(USMIP(
6S(IGIFD(
EL[USHP](KLM(DbS[UFD8(ICD(OLEN[DHI(GJ(HLI(DKKDEIGYD(NHIGF(MDFDSJDO(KML[(DJEMLQ>(
|(Perpetual'!"CD([LODF(CSJ(^DDH(ELHJIMNEIDO(IL(DbIDHO(KLM(S(UDMUDINSF(IDM[(ICD(
UMLIDEIGLH(RGYDH(IL(
S(.GUSMGSH(;NKKDM(KLM(S(IDM[(LK(PDSMJ(NHODM(5.0(LM(5.*0>(
|(Recor7ing'!.DELMOGHR(GH(ICD(0N^FGE(.DELMOJ(GJ(HDEDJJSMP(IL([STD(ICD(ELYDHSHIJ(
^GHOGHR(NULH(
KNINMD(LQHDMJ(QCL(OL(HLI(LICDMQGJD(THLQ(S^LNI(ICD(IDM[J(LK(ICD(0MLIDEIGLH(
)RMDD[DHI(^NI(ICD(
RMSHI(GJ(EL[UFDID(LHED(ICD(OLEN[DHI(GJ(JGRHDO(SHO(NHELHOGIGLHSFFP(ODFGYDMDO>(
|(Consi7eration'!"CD(UCMSJD(\GHIDHOGHR(IL(^D(FDRSFFP(^LNHO_(GJ(S(YSFGO(JN^JIGINID(KLM(
ELHJGODMSIGLH(
6ICSI([DSHJ(GI([STDJ(S(UML[GJD(IL([STD(S(RGKI(SJ(DHKLMEDS^FD(SJ(LICDM(ELHIMSEIJ8(
NHODM(ICD(!HGKLM[(
:MGIIDH(2^FGRSIGLHJ()EI](XX(0S>(/ISI>(we>(
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|(Grant!an7!Convey'!"CD(QLMOJ(\RMSHI(SHO(ELHYDP_(CSYD(S(JUDEGSF([DSHGHR(GH(MDSF(
DJISID(FSQ>(
:CDH(SH(2QHDM(RMSHIJ(SHO(ELHYDPJ(ICSI(SNIL[SIGESFFP([DSHJ(ICSI(ICD(2QHDM(
QSMMSHIJ(ICSI(CD(LM(
JCD(LQHJ(ICD(UMLUDMIP(6LM(GHIDMDJI(GH(ICD(UMLUDMIP8(^DGHR(ELHYDPDO(GH(KDD(JG[UFD(
SHO(CSJ(S(MGRCI(IL(
ELHYDP(ICD(UMLUDMIP>(
|(Conservation!Servitu7e'!)EELMOGHR(IL(ICD(.DJISID[DHI(6"CGMO8(LK(/DMYGINODJ](S(
\ELHJDMYSIGLH(
JDMYGINOD_(GJ(S(JDMYGINOD(KLM(ELHJDMYSIGLH(UNMULJDJ>()(JDMYGINOD(GJ(UML[GJD(ICSI(GJ(
^GHOGHR(NULH(
KNINMD(LQHDMJ(LK(ICD(UMLUDMIP>(5LHJDMYSIGLH(UNMULJDJ(GHEFNOD(MDISGHGHR(LM(
UMLIDEIGHR(ICD(HSINMSF](
JEDHGE(LM(LUDH7JUSED(YSFND(LK(FSHO](SJJNMGHR(ICD(SYSGFS^GFGIP(LK(FSHO(KLM(SRMGENFINMSF](
KLMDJI](
MDEMDSIGLHSF(LM(LUDH7JUSED(NJD](UMLIDEIGHR(HSINMSF(MDJLNMEDJ](GHEFNOGHR(UFSHI(SHO(
QGFOFGKD(CS^GISIJ(
SHO(DELJPJID[J](SHO([SGHISGHGHR(LM(DHCSHEGHR(SGM(LM(QSIDM(fNSFGIP(LM(JNUUFP>(
|(Subor7ination!of!Liens'!/N^LMOGHSIGLH(LK(SHP($GDH(SKKDEIGHR(ICD(0MLUDMIP(SJ(LK(ICD(
)RMDD[DHI(
-SID(GJ(G[ULMISHI(^DESNJD(+LFODM(HDDOJ(SJJNMSHED(ICSI(ICD(0MLIDEIGLH()RMDD[DHI(
ELNFO(HLI(^D(
DbIGHRNGJCDO(^P(KLMDEFLJNMD(LK(S($GDH(UMGLM(GH(MGRCI(IL(ICD(0MLIDEIGLH()RMDD[DHI>(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5VV(7(Commentary!
O'YC!Rights!an7!Duties!of!Hol7er!
|(Stan7ar7!of!Care'!&LID(ICSI(GH(ICGJ(JDEIGLH(ICD(+LFODM(HLI(LHFP(CSJ(ICD(MGRCI(^NI(
SFJL(ICD(
L^FGRSIGLH(IL(UDMKLM[(ICD(ISJTJ(FGJIDO(GH(wg>A@>(:CDHDYDM(S(0DMJLH(LQDJ(S(ONIP(IL(
SHLICDM](ICD(
0DMJLH(CSJ(ICD(L^FGRSIGLH(IL(UDMKLM[(ICD(ONIP(GH(RLLO(KSGIC(SHO(QGIC(S(JISHOSMO(LK(
ESMD(ICSI(S(
MDSJLHS^FP(UMNODHI(UDMJLH(QLNFO(NJD>("CD(KLFFLQGHR(JDEIGLH(6wg>AX8(FGJIJ(MGRCIJ(ICSI(
ICD(+LFODM(
[SP(^NI(GJ(HLI(L^FGRSIDO(IL(UDMKLM[>(
O'YG!Other!Rights!of!Hol7er!
|(Purpose'!"L(RGYD(ICD(+LFODM(ICD(MGRCI(SHO(ULQDM(IL(UDMKLM[(SI(GIJ(DFDEIGLH](ICD(
OGJEMDIGLHSMP(
ULQDMJ(GODHIGKGDO(GH(ICGJ(JDEIGLH>(
(a)!Amen7ment!
|(Policy!for!Amen7ment'!The!Pennsylvania!Lan7!Trust!Association!(k0)$")_8(
NMRDJ(+LFODMJ(
IL(KLM[NFSID(SHO(SOLUI(S(ULFGEP(LH(S[DHO[DHI>(0)$")(GHIDHOJ(IL(UN^FGJC(SI(
conserveland.org!
DbS[UFDJ(LK(S[DHO[DHI(ULFGEGDJ(SOLUIDO(^P(FSHO(IMNJIJ(GH(0DHHJPFYSHGS>(3LM(SH(
DbUFSHSIGLH(LK(
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UMGYSID(^DHDKGI(MNFDJ](MDKDM(IL(w`AV6E86X8(LK(ICD(#HIDMHSF(.DYDHND(5LOD(SHO(
SJJLEGSIDO(MDRNFSIGLHJ>(
(b)!Signs!
|(Pro<ect!I7entification'!#HJISFFGHR(JGRHSRD([SP(^DHDKGI(ICD(+LFODM(GH(JDYDMSF(QSPJ>(
3GMJI](JGRHJ(
^MGHR(IL(ICD(SIIDHIGLH(LK(ICD(UN^FGE(ICD(^DHDKGIJ(LK(ELHJDMYSIGLH(LK(MGUSMGSH(^NKKDM>(
/DELHO](JGRHJ(
UMLYGOD(HLIGED(IL(S(UMLJUDEIGYD(UNMECSJDM](FDJJDD(LM(LICDM(NJDM(LK(ICD(0MLUDMIP(LK(ICD(
GHIDMDJI(LK(ICD(
+LFODM>(#I(ICDH(^DEL[DJ(ICDGM(MDJULHJG^GFGIP(IL(GHfNGMD(S^LNI(ICD(IDM[J(LK(ICD(
0MLIDEIGLH(
)RMDD[DHI>(
|(Public!Access'!.GRCIJ(IL(GHJISFF(IMSGF(JGRHSRD([SP(HDDO(IL(^D(SOODO(GK(GI(GJ(DbUDEIDO(
ICSI(2QHDMJ(
[SP(JL[DOSP(RMSHI(S(MGRCI(LK(UN^FGE(SEEDJJ(IL(ICD(.GUSMGSH(;NKKDM>(
O'YO!Review!
|(Purpose'!"CD(UNMULJD(LK(ICGJ(JDEIGLH(GJ(IL(UMLYGOD(ICD(UMLEDONMD(KLM(.DYGDQ(SJ(
SHO(QCDH(.DYGDQ(
GJ(MDfNGMDO(NHODM()MIGEFDJ(##(SHO(###>(
(a)!Notice!to!the!Hol7er!
|("CGJ(UMLYGJGLH(ELHISGHJ(ICD(UMLEDONMSF(MDfNGMD[DHIJ(IL(GHGIGSID(ICD(.DYGDQ(
UMLEDJJ>(
|(#K(ICD(+LFODM(CSJ(SOLUIDO(S(JUDEGKGE(JDI(LK([GHG[N[(EMGIDMGS(KLM(JN^[GJJGLH](ICDH(
ICGJ(UMLYGJGLH(
JCLNFO(^D([LOGKGDO(IL(JN^JIGINID(KLFFLQGHR(SKIDM(\GHEFNOGHR(QGIC(ICD(HLIGED_<(\ICD(
GID[J(MDfNGMDO(
KLM(JNEC(JN^[GJJGLH(NHODM(ICD(.DYGDQ(.DfNGMD[DHIJ(LK(ICD(+LFODM_>("CD(ODKGHGIGLH(
LK(\.DYGDQ(
.DfNGMD[DHIJ_(GH()MIGEFD(?###(SEEL[[LOSIDJ(IQL(SUUMLSECDJ(p(ICD(.DYGDQ(
.DfNGMD[DHIJ(ESH(^D(
JG[UFP(GHEFNODO(GH(ICD(;SJDFGHD(-LEN[DHISIGLH(LM(ESH(SFJL(^D(SIISECDO(SJ(SH(*bCG^GI(
IL(ICD(
0MLIDEIGLH()RMDD[DHI>(#H(DGICDM(ESJD](ICD(ODKGHGIGLH(GHELMULMSIDJ(ECSHRDJ(IL(ICD(
.DYGDQ(
.DfNGMD[DHIJ(LYDM(IG[D>(
(b)!Notice!to!Owners!
|()[LHR(ICD(KLNM(ULJJG^FD(MDJULHJDJ(IL(2QHDMJZ(MDfNDJI(KLM(.DYGDQ(GJ(MDaDEIGLH(LK(
2QHDMJZ(
UMLULJSF(KLM(GHJNKKGEGDHEP(LK(GHKLM[SIGLH(LH(QCGEC(IL(^SJD(ICD(+LFODMZJ(ODEGJGLH>(
"CGJ(SFIDMHSIGYD(
GJ(GHEFNODO(JL(SJ(IL(SYLGO(ICD(HDDO(IL(GHELMULMSID(ODISGFDO(.DYGDQ(.DfNGMD[DHIJ(
GHIL(ICD(
0MLIDEIGLH()RMDD[DHI(SHO(IL(RGYD(ICD(+LFODM(S(MDSJLHS^FD(LUULMINHGIP(IL(ODIDM[GHD(
QCDICDM(LM(HLI(
SOOGIGLHSF(GHKLM[SIGLH(GJ(HDDODO(IL(RGYD(S(ODKGHGIGYD(MDJULHJD(IL(2QHDMJZ(UMLULJSF>(
(c)!Failure!to!Notify!
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|("CGJ(JN^JDEIGLH(JDIJ(KLMIC(ICD(ELHJDfNDHEDJ(LK(ICD(+LFODMZJ(KSGFNMD(IL(MDJULHO(GH(S(
IG[DFP(QSP>()H(
SFIDMHSIGYD(IL(DbIDHOGHR(ICD(IG[D(GH(JN^JDEIGLH(6^8(S^LYD(IL(g`](eA(LM(WA(OSPJ(GJ(IL(
MDYDMJD(ICD(
\ODD[DO(SUUMLYDO_(IL(\ODD[DO(OGJSUUMLYDO>_("CD(MSIGLHSFD(KLM(ICGJ(MDYDMJSF(GJ(ICSI(
GI(UMLYGODJ(SH(
GHEDHIGYD(IL(2QHDMJ(IL(ELHISEI(ICD(+LFODM(^DKLMD(ICD(MNHHGHR(LK(ICD(XA7OSPJ(IL(^D(
JNMD(ICD(+LFODM(
CSJ(MDEDGYDO(SFF(LK(ICD(GHKLM[SIGLH(ICD(+LFODM(HDDOJ(IL([STD(ICD(ODEGJGLH>(#I(GJ(SFJL(
[LMD(FGTDFP(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5V@(7(Commentary!
ICSI](GK(SOOGIGLHSF(IG[D(GJ(HDDODO(IL([STD(ICD(ODEGJGLH](GI(GJ(IL(ICD(^DHDKGI(LK(2QHDMJ(
IL(RMSHI(ICD(
DbIDHJGLH>(
(7)!Stan7ar7!of!Reasonableness!
|("CD(SUUMLSEC(ISTDH(^P(ICD([LODF(GJ(IL(MDfNGMD(ICD(+LFODM(IL(SEI(MDSJLHS^FP(GH(
OGJECSMRGHR(GIJ(ONIP(
IL(.DYGDQ>("CD(MSIGLHSFD(KLM(ICGJ(SUUMLSEC(GJ(ICSI(ELNMIJ(SMD(NHFGTDFP(IL(JNJISGH(S(
\JLFD(SHO(
SM^GIMSMP(JISHOSMO_>(+LQDYDM](IL(SYLGO(ICD(MGJT(ICSI(S(ELNMI([GRCI(CLFO(ICD(+LFODM(IL(
S(JISHOSMO(LK(
EL[[DMEGSF(MDSJLHS^FDHDJJ](ICD([LODF(UMLYGODJ(S(JISHOSMO(LK(\DELFLRGESF(
MDSJLHS^FDHDJJ_>(
O'YQ!Beneficiaries!
|(Purpose'!"CD(UNMULJD(LK(ICGJ(JDEIGLH(GJ(IL(ODJEMG^D(LHD(LM([LMD(;DHDKGEGSMGDJ(QCL(
SMD(GHIDHODO(IL(
CSYD(MGRCIJ(IL(DbDMEGJD(+LFODMZJ(MGRCIJ(GK(ICD(+LFODM(JCLNFO(KSGF(GH(GIJ(ONIGDJ>(
)FIDMHSIGYDFP](LHD(LM(
[LMD(;DHDKGEGSMGDJ(ELNFO(^D(RMSHIDO(SOOGIGLHSF(MGRCIJ>(3LM(DbS[UFD<(
"CD({{{{{{{{{{{{{(5LHJDMYSIGLH(-GJIMGEI(CSJ(ICD(KLFFLQGHR(MGRCIJ(SJ(;DHDKGEGSMP(LK(ICGJ(
0MLIDEIGLH()RMDD[DHI<(6G8(ICD(MGRCI(IL(DbDMEGJD(+LFODMZJ(MGRCIJ(SHO(ONIGDJ(NHODM(ICGJ(
0MLIDEIGLH(
)RMDD[DHI(JCLNFO(+LFODM(KSGF(IL(NUCLFO(SHO(DHKLMED(GH(UDMUDINGIP(ICD(MDJIMGEIGLHJ(
NHODM(ICGJ(
0MLIDEIGLH()RMDD[DHIc(6GG8(ICD(MGRCI(IL(SUUMLYD(SHP(IMSHJKDM(LK(+LFODMZJ(MGRCIJ(NHODM(
ICGJ(
0MLIDEIGLH()RMDD[DHIc(SHO(6GGG8(ICD(MGRCI(IL(SUUMLYD(SHP(S[DHO[DHI(LK(ICGJ(
0MLIDEIGLH(
)RMDD[DHI>(
Additional!Provision,!if!applicable:!The!following!section!may!be!added!to!Article!
IV!to!help!the!Holder!
cover!costs!in!discharging!its!duties!with!respect!to!the!Protection!Agreement.!
This!provision!is!
particularly!important!if!the!Holder!has!not!secured!sufficient!stewardship!
funding!to!cover!all!costs!
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likely!to!be!incurred!as!a!result!of!holding!the!Protection!Agreement.!
O'YR!Reimbursement!
2QHDMJ([NJI(MDG[^NMJD(+LFODM(KLM(ICD(ELJIJ(SHO(DbUDHJDJ(LK(+LFODM(MDSJLHS^FP(
GHENMMDO(GH(ICD(ELNMJD(LK(
UDMKLM[GHR(GIJ(ONIGDJ(QGIC(MDJUDEI(IL(ICGJ(0MLIDEIGLH()RMDD[DHI(LICDM(ICSH(
[LHGILMGHR(GH(ICD(LMOGHSMP(
ELNMJD>("CDJD(ELJIJ(SHO(DbUDHJDJ(GHEFNOD(ICD(SFFLESIDO(ELJIJ(LK(D[UFLPDDJ(LK(+LFODM>(
|("CGJ(UMLYGJGLH(ELMMDFSIDJ(ICD(L^FGRSIGLH(LK(2QHDMJ(IL(MDG[^NMJD(QGIC(ICD(
L^FGRSIGLHJ(LK(ICD(+LFODM(
IL(DHKLMED](GHJUDEI](MDYGDQ(SHO(GHIDMUMDI(NHODM(wg>A@>(&LID(ICSI(DbUDHJDJ(NHODM(
wg>AX6S8(DHIGIFDO(
\)[DHO[DHI_(SMD(HLI(SNIL[SIGESFFP(ELYDMDO>("CDJD(JCLNFO(^D(CSHOFDO(SJ(USMI(LK(ICD(
S[DHO[DHI(
SRMDD[DHI>(
Article!V'!Violationi!Reme7ies!
Q'Y&!Breach!of!Duty!
|(Purpose'!"CD(UNMULJD(LK(ICGJ(UMLYGJGLH(GJ(IL(DHJNMD(ICSI(ICD(0MLIDEIGLH()RMDD[DHI(
QGFF(^D(
DHKLMEDS^FD(GH(UDMUDINGIP>(
Q'YC!Violation!of!Protection!Agreement!
|(Purpose'!"CGJ(JDEIGLH(JDIJ(KLMIC(ICD(UMLEDONMD(KLM(DHKLMED[DHI(LK(ICD(0MLIDEIGLH(
)RMDD[DHI>(
|(Persons!Responsible'!-L(HLI(SFIDM(ICGJ(UMLYGJGLH(IL(EMDSID(S(ELHHDEIGLH(^DIQDDH(
ICD(YGLFSIGLH(SHO(
JL[D(SEI(LM(KSGFNMD(IL(SEI(^P(2QHDMJ>()(YGLFSIGLH(GJ(S(YGLFSIGLH(QCDICDM(LM(HLI(ESNJDO(
^P(2QHDMJ>(
"DHSHIJ](GHYGIDDJ(SHO(IMDJUSJJDMJ(ESH(YGLFSID(ICD(MDJIMGEIGYD(ELYDHSHIJ(JDI(KLMIC(GH(
ICD(0MLIDEIGLH(
)RMDD[DHI>(#I(GJ(NU(IL(2QHDMJ(IL([SGHISGH(ELHIMLF(LYDM(ICD(0MLUDMIPc(CLQDYDM(ICD(
JDEIGLH(IGIFDO(
\&L(3SNFI(LK(2QHDMJ_(NHODM(ICGJ()MIGEFD(JCLNFO(RGYD(2QHDMJ(EL[KLMI(ICSI(ICDP(QGFF(
HLI(^D(
NHMDSJLHS^FP(CDFO(MDJULHJG^FD(KLM(ICD(SEIJ(LK(LICDMJ>(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5VX(7(Commentary!
(a)!Notice!
|(Purpose'!"CGJ(UMLYGJGLH(GJ(IL(RGYD(2QHDMJ(JL[D(EL[KLMI(ICSI](^DKLMD(ICDP(SMD(
DbULJDO(IL(
[LHDISMP(OS[SRDJ(LM(LICDM(MD[DOGDJ](ICDP(QGFF(^D(RGYDH(HLIGED(SHO(LUULMINHGIP(IL(
ENMD(ICD(
YGLFSIGLH>(/DD()MIGEFD(?#(KLM(MDfNGMD[DHIJ(SUUFGES^FD(IL(HLIGEDJ>(
(b)!Opportunity!to!Cure!
|(Purpose'!"CD(SUUMLSEC(ISTDH(^P(ICD([LODF(GJ(IL(UMLYGOD(S(MDSJLHS^FD(UDMGLO(IL(
ENMD(GK](QGICGH(ICD(
GHGIGSF(XA7OSP(UDMGLO](ICDMD(GJ(S([DDIGHR(LK(ICD([GHOJ(^DIQDDH(2QHDMJ(SHO(ICD(
+LFODM(SJ(IL(QCSI(
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ELHJIGINIDJ(S(MDSJLHS^FD(ENMD(SHO(QCSI(ELHJIGINIDJ(S(MDSJLHS^FD(UDMGLO(LK(IG[D(IL(
DKKDEINSID(ICSI(
ENMD>(
(c)!Imminent!Harm!
|(Purpose'!#K(ICD(+LFODM(^DEL[DJ(SQSMD(LK(S(UMLCG^GIDO(SEIGYGIP(ICSI(QGFF(ODJIMLP(
UMLIDEIDO(
MDJLNMEDJ](ICD(+LFODM(ESHHLI(ODFSP(L^ISGHGHR(S(ELNMI(LMODM(IL(EDSJD(ICD(SEIGYGIP>(3LM(
DbS[UFD](GK(
ICD(YGLFSIGLH(GJ(IMDD(ENIIGHR](ICD(IMDDJ(QGFF(^D(RLHD(^P(ICD(IG[D(ICD(ENMD(UDMGLO(
DbUGMDJ>(
|(Consultation'!2H(ICD(LICDM(CSHO](2QHDMJ(KMDfNDHIFP(QSHI(JL[D(TGHO(LK(HLIGED(
^DKLMD(ICDP(
^DEL[D(MDJULHJG^FD(KLM($GIGRSIGLH(*bUDHJDJ(GHENMMDO(^P(ICD(+LFODM(^SJDO(LH(SH(
SFFDRDO(YGLFSIGLH>(
#K(ICSI(GJ(SH(GJJND](ICD(+LFODM(ESH(ELHJGODM(SOOGHR(S(JISID[DHI(IL(ICD(DKKDEI(ICSI(ICD(
+LFODM(QGFF(
DHODSYLM(IL(EL[[NHGESID(LM(ELHJNFI(QGIC(2QHDMJ(MDRSMOGHR(ICD(SFFDRDO(YGLFSIGLH(
UMGLM(IL(
EL[[DHED[DHI(LK(MD[DOGDJ>(-L(HLI(NJD(ICD(QLMOJ(\HLIGED_(LM(\HLIGKP_(^DESNJD(ICSI(
QGFF(MDfNGMD(
QMGIIDH(HLIGED(RGYDH(GH(SEELMOSHED(QGIC()MIGEFD(?#>(5LHJNFIGHR(LM(EL[[NHGESIGHR(
QGIC(2QHDMJ(
ESH(^D(SEEL[UFGJCDO(YGS(S(IDFDUCLHD(ESFF>(
Q'YG!Reme7ies!
|(Purpose'!"CD(UNMULJD(LK(ICGJ(JDEIGLH(GJ(IL(ODJEMG^D(ICD(JUDEGKGE(MD[DOGDJ(ICSI(ICD(
NHODMJGRHDO(
2QHDMJ(SHO(ICD(+LFODM(SRMDD(SMD(SUUMLUMGSID(GK(S(YGLFSIGLH(JCLNFO(LEENM(GH(ICD(
KNINMD>(
|(Enforceability!of!Waivers'!-MSKIDMJ(LK(ELHJDMYSIGLH(JDMYGINODJ(HDDO(IL(TDDU(GH(
[GHO(ICSI(HLI(SFF(
UML[GJDJ(LK(ICD(NHODMJGRHDO(2QHDMJ(SMD(^GHOGHR(NULH(KNINMD(2QHDMJ(LK(ICD(
0MLUDMIP(QCL(OGO(HLI](
ICD[JDFYDJ]([STD(ICD(UML[GJD>("CD(MNFD(ODYDFLUDO(^P(ESJD(FSQ(LYDM([SHP(EDHINMGDJ(
MDfNGMDO(ICSI(
ICD(UML[GJD(CSO(IL(^D(S^LNI(JL[DICGHR(UDMISGHGHR(IL(ICD(FSHO(GIJDFK>(3LM(DbS[UFD](ICD(
MDJIMGEIGYD(
ELYDHSHIJ(GH()MIGEFDJ(##(SHO(###(SMD(NHfNDJIGLHS^FP(^GHOGHR(NULH(KNINMD(2QHDMJ>(2H(
ICD(LICDM(
CSHO](GI(GJ(CGRCFP(fNDJIGLHS^FD(QCDICDM(S(ELNMI(QLNFO(DHKLMED(SRSGHJI(KNINMD(2QHDMJ(
QSGYDMJ(LK(
UMLEDONMSF(LM(ELHJIGINIGLHSF(MGRCIJ(aNJI(^DESNJD(ICD(NHODMJGRHDO(2QHDM(QSJ(QGFFGHR(
IL(OL(JL>(
|(Due!Process!of!Law'!"CD(SUUMLSEC(ISTDH(^P(ICD([LODF(GJ(IL(GHEFNOD(LHFP(ICLJD(
MD[DOGSF(
UMLYGJGLHJ(ICSI(S(ELNMI(QLNFO(^D(QGFFGHR(IL(DHKLMED(SRSGHJI(SFF(2QHDMJ(SHO(ICSI(OL(
HLI(UNMULMI(IL(
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QSGYD(ICD(ELHJIGINIGLHSF(MGRCIJ(LK(2QHDMJ(IL(HLIGED](LUULMINHGIP(IL(^D(CDSMO](IL(CSYD(
ICD(OGJUNID(
ODIDM[GHDO(^P(S(ELNMI(^DKLMD(S(aNMP(SHO(SHP(LICDM(ELHJIGINIGLHSFFP(UMLIDEIDO(MGRCI(LK(
OND(UMLEDJJ(LK(
FSQ>(
|(Arbitrationi!Me7iation'!0MLYGJGLHJ(KLM(SM^GIMSIGLH(SHOlLM([DOGSIGLH(SMD(
JL[DIG[DJ(SOODO(IL(
ELHJDMYSIGLH(JDMYGINODJc(CLQDYDM](GI(GJ(OLN^IKNF(ICSI(ICD(NHODMJGRHDO(2QHDM(ESH(
QSGYD(ICD(
ELHJIGINIGLHSF(MGRCI(LK(KNINMD(2QHDMJ(IL(S(IMGSF(^P(aNMP(JL(MDfNGMD[DHIJ(KLM(
[SHOSILMP(SM^GIMSIGLH(LM(
[DOGSIGLH([SP(^D(LK(FG[GIDO(NJDKNFHDJJ(GH(S(ELHJDMYSIGLH(DSJD[DHI>(+LFODMJ(QCL(
QSHI(IL(GHJDMI(
UMLYGJGLHJ(KLM(SM^GIMSIGLH(LM([DOGSIGLH(JCLNFO(ELHJNFI(QGIC(ELNHJDF(SHO(ECLLJD(SH(
DKKDEIGYD(SHO(
DHKLMEDS^FD(UMLYGJGLH>(3LM(GHKLM[SIGLH(LH(SM^GIMSIGLH(SHO([DOGSIGLH](ELHJNFI(ICD(
QD^JGID(LK(ICD(
)[DMGESH()M^GIMSIGLH()JJLEGSIGLH(6QQQ>SOM>LMR8(QCGEC(UMLYGODJ(S(\0MSEIGESF('NGOD(
IL(-MSKIGHR(
-GJUNID(.DJLFNIGLH(5FSNJDJ_>(
(a)!Coercive!Relief!
|(Purpose'!.DFGDK(GH(ICD(HSINMD(LK(S(ELNMI(LMODM(KLMEGHR(S(0DMJLH(IL(OL(LM(MDKMSGH(
KML[(OLGHR(EDMISGH(
SEIGYGIP(GJ(S(JUDEGSF(MD[DOP(ICSI(NHODM()UUFGES^FD($SQ(NJNSFFP(MDfNGMDJ(S(JCLQGHR(
ICSI(LICDM(MDFGDK(
QGFF(HLI(JNKKGED(IL([STD(ICD(0DMJLH(CSM[DO(^P(ICD(SEIGYGIP(QCLFD>(
|(Restatement'!"CD(.DJISID[DHI(6"CGMO8(LK(/DMYGINODJ(MDEL[[DHOJ(JUDEGSF(
IMDSI[DHI(KLM(S(
ELHJDMYSIGLH(JDMYGINOD(CDFO(^P(S(RLYDMH[DHISF(^LOP(LM(S(ELHJDMYSIGLH(LMRSHGhSIGLH<(
GI(GJ(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5Vg(7(Commentary!
DHKLMEDS^FD(^P(ELDMEGYD(MD[DOGDJ(SHO(LICDM(MDFGDK(ODJGRHDO(IL(RGYD(KNFF(DKKDEI(IL(ICD(
UNMULJDJ(LK(ICD(
JDMYGINOD(QGICLNI(ICD(JCLQGHR(LICDMQGJD(MDfNGMDO(NHODM()UUFGES^FD($SQ>(
(b)!Civil!Action!
|("CGJ(MD[DOP(GJ(GHIDHODO(IL(KNMHGJC(ICD(+LFODM(QGIC(S(aNOR[DHI(KLM(S(JUDEGKGE(JN[(
LK([LHDP(ICSI(
ICD(+LFODM(GJ(DHIGIFDO(IL(ELFFDEI(KML[(2QHDMJ>("CD(aNOR[DHI(SNIL[SIGESFFP(EMDSIDJ(S(
FGDH(LH(ICD(
MDSF(UMLUDMIP(LK(2QHDMJ(GH(ICD(ELNHIP(GH(QCGEC(ICD(aNOR[DHI(GJ(DHIDMDO(SHO(ESH(^D(
DHKLMEDO(
SRSGHJI(SHP(SJJDIJ(LK(2QHDMJ>("CD(S[LNHI(LK(ICD(aNOR[DHI(QGFF(^D(JDI(^P(ICD(ELNMI(GH(
ICD(
MDSJLHS^FD(S[LNHI(HDEDJJSMP(IL(EL[UDHJSID(ICD(+LFODM(KLM($LJJDJ]($GIGRSIGLH(
*bUDHJDJ(SHO(LICDM(
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JN[J(LQGHR(^P(2QHDMJ(NHODM(ICD(0MLIDEIGLH()RMDD[DHI>(
(c)!Self"Help!
|(1SHP(+LFODMJ(QGFF(QSHI(ICD(ULQDM(IL(DHIDM(ICD(0MLUDMIP(JL(SJ(IL(JILU(S(YGLFSIGLH(
QCGFD(S(ELNMI(
LMODM(GJ(^DGHR(JLNRCI(IL(MDJIMSGH(KNMICDM(SEIGYGIP>(+LFODMJ(SMD(NMRDO(IL(ELHJNFI(QGIC(
ELNHJDF(SHO](GK(
EGMEN[JISHEDJ(JNRRDJI(ICSI(ICD(DHIMP(GJ(NHQDFEL[D](ELHJGODM(MDfNDJIGHR(ULFGED(
DJELMI>("CD(ULQDM(
LK(JDFK7CDFU(JCLNFO(^D(NJDO(LHFP(GK(ICD(DHIMP(ESH(^D([SOD(QGICLNI(YGLFDHED(SHO(
QGICLNI(CSM[(IL(
UDMJLHJ(LM(UMLUDMIP>(
Q'YO!Reme7ies!Cumulative!
|(Purpose'!"CD(UNMULJD(LK(ICGJ(UMLYGJGLH(GJ(IL(HDRSID(ICD(UMDJN[UIGLH(NHODM(
)UUFGES^FD($SQ(ICSI(
LHED(S(0DMJLH(ECLLJDJ(S(USMIGENFSM(MD[DOP](ICD(0DMJLH(CSJ([SOD(CGJ(DFDEIGLH(SHO(
ESHHLI(ECLLJD(
LICDMJ(LM(UNMJND([LMD(ICSH(LHD(MD[DOP(SI(ICD(JS[D(IG[D>(
Q'YQ!No!Waiver!
|(Purpose'!#K(S(YGLFSIGLH(LK(ICD(5LHJDMYSIGLH(*SJD[DHI(LEENMJ(SHO(ICD(+LFODM(
OLDJHZI(HLIGED(GI(LM(
KLM(JL[D(MDSJLH(GRHLMDJ(GI](S(ELNMI(ELNFO(MDKNJD(IL(NJD(GIJ(ULQDM(IL(MDfNGMD(
ELMMDEIGLH(LK(ICD(
YGLFSIGLH(GK(ICD(ELNMI(KLNHO(ICSI](NHODM(ICD(EGMEN[JISHEDJ](JIMGEI(DHKLMED[DHI(QLNFO(
^D(NHKSGM(LM(
NHaNJI(IL(2QHDMJ>("CD(UNMULJD(LK(ICGJ(UMLYGJGLH(GJ(IL(SYLGO(SUUFGESIGLH(LK(ICSI(MNFD>(
Q'YR!No!Fault!of!Owners!
|(Purpose'!"CGJ(UMLYGJGLH(GJ(GHIDHODO(IL(RGYD(JL[D(EL[KLMI(IL(2QHDMJ(ICSI(ICDP(QGFF(
HLI(^D(CDFO(
MDJULHJG^FD(KLM(ICD(SEIJ(LK(LICDMJ>(
|(Bur7en!of!Proof'!"CD(UMLYGJGLH(GJ(JUDEGKGESFFP(QLMODO(IL(SYLGO(G[ULJGHR(LH(ICD(
+LFODM(ICD(
^NMODH(LK(UMLYGHR(ICSI(S(USMIGENFSM(YGLFSIGLH(QSJ(ICD(KSNFI(LK(2QHDMJ(SHO(HL(LHD(
DFJD>(
Q'YS!Continuing!Liability!
|(Purpose'!1SHP(KLM[J(CSYD(S(MDfNGMD[DHI(KLM(UMGLM(HLIGED(LK(S(IMSHJKDM(^NI(ICDMD(GJ(
MDSFFP(HL(
MD[DOP(GK(ICD(IMSHJKDMMGHR(2QHDM(KSGFJ(IL(OL(JL>("CGJ(UMLYGJGLH(GJ(GHIDHODO(IL(UMLYGOD(
S(EL[UDFFGHR(
GHEDHIGYD(KLM(ICD(2QHDMJ(IL(L^ISGH(S(EDMIGKGESID(LK(EL[UFGSHED(UMGLM(IL(S(IMSHJKDM>(
Article!VI'!Miscellaneous!
|(Purpose'!"CD(UNMULJD(LK(ICGJ()MIGEFD(GJ(IL(RMLNU(ILRDICDM(S(YSMGDIP(LK(UMLYGJGLHJ(
UDMISGHGHR(IL(
^LIC(2QHDMJ(SHO(ICD(+LFODM(LM(UDMISGHGHR(IL(ICD(SO[GHGJIMSIGLH(LM(GHIDMUMDISIGLH(LK(
ICD(0MLIDEIGLH(
)RMDD[DHI>(
R'Y&!Notices!
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|("CD(UNMULJD(LK(ICGJ(/DEIGLH(GJ(IL(UMLYGOD(S(UMLEDONMD(KLM(ICD(RGYGHR(LK(KLM[SF(
HLIGEDJ(NHODM(ICD(
0MLIDEIGLH()RMDD[DHI>(
(a)!Form!of!Notices!
|(*FDEIMLHGE([SGF(SHO(IDFDKSb(ESH(^D(SOODO(SJ(QDFF(GK(ICD(+LFODM(GJ(ELHKGODHI(ICDJD(
[DSHJ(LK(
EL[[NHGESIGLH(QGFF(^D(ONFP(HLIDO>("CD(ENJIL[SMP(UMSEIGED(GJ(IL(MDfNGMD(ICSI(HLIGEDJ(
^P(ICDJD(
[DSHJ(^D(KLFFLQDO(UML[UIFP(^P(HLIGED(ODFGYDMDO(^P(LHD(LK(ICD([DICLOJ(FGJIDO(S^LYD>(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5V`(7(Commentary!
(b)!A77ress!for!Notices!
|()(JIMDDI(SOOMDJJ(JCLNFO(^D(KNMHGJCDO(SJ(EL[[DMEGSF(ELNMGDMJ(6JNEC(SJ(3DO*b(LM(
!0/8(ESHHLI(
ODFGYDM(IL(0>2>(;LbDJ>(
R'YC!Governing!Law!
|(#H(ESJD(ICD(NHODMJGRHDO(2QHDM(LM(S(KNINMD(2QHDM(GJ(SH(LNI7LK7JISID(MDJGODHI](ICGJ(
UMLYGJGLH([STDJ(
GI(EFDSM(ICSI(LHFP(ICD(FSQJ(LK(ICD(5L[[LHQDSFIC(LK(0DHHJPFYSHGS(SUUFP>("CGJ(SYLGOJ(S(
OGJUNID(
S^LNI(QCDICDM(ICD(FSQJ(LK(SHLICDM(aNMGJOGEIGLH(LM(ICD(ECLGED(LK(FSQ(MNFDJ(LK(ICD(
5L[[LHQDSFIC(LK(
0DHHJPFYSHGS(SUUFP>(
R'YG!Bin7ing!Agreement!
|(Purpose'!"L(JDI(KLMIC(ICD(NHODMJISHOGHR(LK(2QHDMJ(SHO(ICD(+LFODM(ICSI(ICD(
0MLIDEIGLH()RMDD[DHI(
GJ(HLI(aNJI(ICD(SRMDD[DHI(LK(ICD(NHODMJGRHDO(0DMJLHJ(^NI(^GHOJ(SHO(^DHDKGIJ(SFF(
0DMJLHJ(QCL(
JNEEDDO(IL(ICDGM(MDJUDEIGYD(GHIDMDJIJ>(
R'YO!Amen7ments,!Waivers!
|(Purpose'!"CGJ(UMLYGJGLH(CSJ(JDYDMSF(UNMULJDJ>(3GMJI](GI(UNIJ(2QHDMJ(LH(HLIGED(ICSI(
ICDP(JCLNFO(
HDYDM(MDFP(LH(SH(LMSF(JISID[DHI(LK(SH(D[UFLPDD(LM(LICDM(MDUMDJDHISIGYD(LK(ICD(
+LFODM(ICSI(GJ(
ELHIMSOGEILMP(IL(ICD(IDM[J(LK(ICD(0MLIDEIGLH()RMDD[DHI>(/DELHO](GI(UNIJ(+LFODMJ(LH(
HLIGED(LK(ICDGM(
HDDO(IL(GHKLM[(JISKK(LM(LICDM(0DMJLHJ(UDMKLM[GHR([LHGILMGHR(LM(SO[GHGJIMSIGYD(
ONIGDJ(LK(ICD(FG[GIJ(
LK(ICDGM(SNICLMGIP>(
|(AuthoriMation'!+LFODMJ(HDDO(IL(DJIS^FGJC(QCSI(SNICLMGhSIGLH(GJ(HDDODO(KLM(
S[DHO[DHIJ](QSGYDMJ(
LM(ELHJDHIJ>(
|(Amen7ment'!2MOGHSMGFP](SH(S[DHO[DHI(HDDOJ(IL(^D(SUUMLYDO(^P(ICD(;LSMO(LM(
LICDM(RLYDMHSHED(
EL[[GIIDD(ICSI(SUUMLYDJ(SEEDUISHED(LK(ICD(0MLIDEIGLH()RMDD[DHI>()H(S[DHO[DHI(GJ(
JGRHDO(QGIC(
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SFF(LK(ICD(KLM[SFGIGDJ(MDfNGMDO(LK(ICD(LMGRGHSF(0MLIDEIGLH()RMDD[DHI(SHO(GJ(GHIDHODO(
IL(^D(MDELMODO(
GH(ICD(0N^FGE(.DELMOJ>()H(S[DHO[DHI(UDM[SHDHIFP(ECSHRDJ(ICD(IDM[J(LK(ICD(
0MLIDEIGLH(
)RMDD[DHI>(
|(Consent!or!Waiver'!)(OGJEMDIGLHSMP(ELHJDHI(LM(QSGYDM(6DYDH(GK(GH(QMGIGHR8(OLDJ(
HLI(ELHJIGINID(SH(
S[DHO[DHI>(#I(GJ(RMSHIDO(KLM(S(USMIGENFSM(UNMULJD(SHO(LHFP(KLM(S(FG[GIDO(IG[D(OND(IL(
DbIMSLMOGHSMP(
EGMEN[JISHEDJ(HLI(ELHID[UFSIDO(NHODM(ICD(0MLIDEIGLH()RMDD[DHI>(3LM(DbS[UFD](S(
KLMDJI(KGMD(LM(
DbIDHODO(OMLNRCI([SP(HDEDJJGISID(2QHDMJ(ISTGHR(DbIMSLMOGHSMP([DSJNMDJ(HLI(
JUDEGKGESFFP(
UDM[GIIDO(NHODM(ICD(IDM[J(LK(ICD(0MLIDEIGLH()RMDD[DHI>("CD(IDM[J(LK(ICD(0MLIDEIGLH(
)RMDD[DHI(
MD[SGH(NHECSHRDO(^NI(ICD(+LFODM(QSGYDJ(GIJ(MGRCI(IL(GHYLTD(GIJ(MD[DOGDJ(NHODM(
)MIGEFD(?>()(
ELHJDHI(LM(QSGYDM(JCLNFO(SFQSPJ(^D([D[LMGSFGhDO(GH(QMGIGHR(^NI(GI(ESH(JG[UFP(^D(S(
FDIIDM(KML[(ICD(
+LFODM(IL(2QHDMJ(GH(MDJULHJD(IL(S(QMGIIDH(MDfNDJI(KML[(2QHDMJ(IL(ICD(+LFODM(
MDfNDJIGHR(S(QSGYDM(
IL(UDM[GI(JUDEGKGDO(SEIGYGIGDJ(KLM(S(JUDEGKGE(UDMGLO(LK(IG[D>(
R'YQ!Severability!
|(Purpose'!#K(ICD(UMLYGJGLHJ(LK(S(OLEN[DHI(SMD(ODUDHODHI(LH(DSEC(LICDM](ICDH(GK(LHD(
KSGFJ(ICDP(SFF(
KSGF>("CD(UMLYGJGLH(JDI(KLMIC(GH(ICGJ(JDEIGLH(GJ(GHIDHODO(IL(SYLGO(SUUFGESIGLH(LK(ICSI(
MNFD(p(GK(LHD(
UMLYGJGLH(KSGFJ(6KLM(DbS[UFD](ICD(+LFODM(GJ(HLI(UDM[GIIDO(S(JDFK7CDFU(MD[DOP(NHODM(
)UUFGES^FD(
$SQ8(ICD(LICDMJ(MD[SGH(GH(KNFF(KLMED>(
R'YR!Counterparts!
|(Purpose'!"CDMD(SMD(JDYDMSF(UNMULJDJ(KLM(ICGJ(UMLYGJGLH>(3GMJI](GI([STDJ(EFDSM(ICSI(
[LMD(ICSH(LHD(
ELNHIDMUSMI(LK(ICD(0MLIDEIGLH()RMDD[DHI(ESH(^D(JGRHDO>(/DELHO](GI(SFFLQJ(ICD(
NHODMJGRHDO(2QHDMJ(
SHO(+LFODM(IL(DbECSHRD(JGRHSINMD(USRDJ(JGRHDO(JDUSMSIDFP(MSICDM(ICSH(EGMENFSID(
LMGRGHSF(OLEN[DHIJ(
^SET(SHO(KLMIC(IL(ELFFDEI(HDEDJJSMP(JGRHSINMDJ>(
R'YS!In7emnity!
|(Purpose'!"CD(.GUSMGSH(;NKKDM(GJ(HLI(GH(ICD(ESMD](ENJILOP(LM(ELHIMLF(LK(ICD(+LFODM>(
"CD(+LFODM(
HDDOJ(IL(^D(UMLIDEIDO(KML[(EFSG[J(ICSI(SMD(ICD(MDJULHJG^GFGIP(LK(ICD(2QHDMJ(GH(ICD(
KGMJI(UFSED(JL(ICSI(
2QHDMJ(6LM(ICDGM(GHJNMDM8(QGFF(ODKDHO(ICLJD(EFSG[J(QGICLNI(ICD(HDDO(KLM(ICD(+LFODM(
IL(KNMHGJC(GIJ(
LQH(ODKDHJD(SHO(GHENM($GIGRSIGLH(*bUDHJDJ>(
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Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5Ve(7(Commentary!
|()[LHR(LICDM(FGS^GFGIGDJ(NHODM()UUFGES^FD($SQ](ICGJ(UMLYGJGLH(GJ(GHIDHODO(IL(SYLGO(
$GIGRSIGLH(
*bUDHJDJ(GH(ESJD(ICD(+LFODM(GJ(HS[DO(SJ(S(ULIDHIGSFFP(MDJULHJG^FD(USMIP(QGIC(MDJUDEI(
IL(SH(SFFDRDO(
YGLFSIGLH(LK(DHYGMLH[DHISF(FSQJ(LH(LM(S^LNI(ICD(0MLUDMIP>(
|("CGJ(UMLYGJGLH(GJ(GHIDHODO(IL(UFSED(ICD(^NMODH(KLM(ODKDHJD(LK(EFSG[J(LMOGHSMGFP(
ELYDMDO(^P(
CL[DLQHDMJ(GHJNMSHED(LH(ICD(2QHDMJ(SHO(ICDGM(GHJNMDM>(
R'YV!Gui7es!to!Interpretation!
|("CD(UMLYGJGLHJ(LK(ICGJ(JDEIGLH(SMD(GHIDHODO(IL(SJJGJI(KNINMD(MDSODMJ(LK(ICD(
OLEN[DHI(IL(GHIDMUMDI(GI(
ELMMDEIFP>(
(a)!Captions!
|("CGJ(UMLYGJGLH(GJ(JDFK7DbUFSHSILMPc(CLQDYDM](OMSKIDMJ(HDDO(IL(^D(SQSMD(LK(ICD(
ELHJDfNDHEDJ(LK(
KSFFGHR(SKLNF(LK(ICGJ(UMLYGJGLH>(,LN(ESHHLI(MDFP(LH(S(ESUIGLH(IL(ELHYDP([DSHGHRJ(ICSI(
SMD(HLI(GH(ICD(
IDbI(GIJDFK>(
(b)!Terms!
|("CDJD(UMLYGJGLHJ(SYLGO(HDDOFDJJ(MDUDIGIGLH(LK(UCMSJDJ>(
(c)!Conservation!an7!Preservation!Easements!Act!
|("CD(UNMULJD(LK(ICGJ(USMSRMSUC(GJ(IL(JISID(ICD(GHIDHIGLH(LK(ICD(NHODMJGRHDO(2QHDMJ(
IL(RMSHI(IL(ICD(
+LFODM(SFF(MGRCIJ](ULQDMJ(SHO(UMGYGFDRDJ(SEELMODO(IL(ICD(CLFODM(LK(S(ELHJDMYSIGLH(
DSJD[DHI(NHODM(
)UUFGES^FD($SQ>(
(7)!Restatement!of!Servitu7es!
|("CD(UNMULJD(LK(ICGJ(USMSRMSUC(GJ(IL(GHEMDSJD(ICD(FGTDFGCLLO(ICSI(S(ELNMI(
GHIDMUMDIGHR(ICGJ(0MLIDEIGLH(
)RMDD[DHI](JCLNFO(ICDMD(^D(SHP(OLN^I(SJ(IL(ICD(ELMMDEI(GHIDMUMDISIGLH(LK(S(UMLYGJGLH](
QGFF(FLLT(IL(
ICD(.DJISID[DHI(LK(/DMYGINODJ(SJ(ICD(^DIIDM(YGDQ(LK(ICD(FSQ(SUUFGES^FD(IL(
ELHJDMYSIGLH(JDMYGINODJ>(
See!0MDR[LH](0SIMGEGS($>(\+LQ(5CSHRDJ(GH(ICD($SQ(LK(/DMYGINODJ()KKDEI(5LHJDMYSIGLH(
*SJD[DHIJ_](Exchange:!The!National!Lournal!of!Land!Conservation](?LF>(@g](&L>(@](UU>(
@i7@B>(
R'Yj!Entire!Agreement!
|("CD(QMGIIDH(IDbI(LK(ICD(0MLIDEIGLH()RMDD[DHI(JGRHDO(^P(2QHDMJ(SHO(ICD(+LFODM(GJ(
KGHSF(SHO(
ODKGHGIGYD>(:CSIDYDM(QSJ(UMLULJDO(GH(UMDYGLNJ(OMSKIJ(SHO(JSGO(GH(UMDYGLNJ(
HDRLIGSIGLHJ(GJ(LK(HL(
KNMICDM(ELHJDfNDHED(GH(GHIDMUMDIGHR(ICD(GHIDHIGLHJ(LK(ICD(USMIGDJ>(
R'&Y!Incorporation!by!Reference!
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|("CD(UMLYGJGLH(JDMYDJ(JDYDMSF(UNMULJDJ(6V8(GI(SYLGOJ(HDDOFDJJ(MDUDIGIGLH(LK(UCMSJDJc(
SHO(6@8(GI(JDMYDJ(
SJ(S(CSHOP(FGJI(IL(ECDET(QCGEC(*bCG^GIJ(HDDO(IL(^D(SIISECDO(IL(ICD(OLEN[DHI>(
|("CD(;SJDFGHD(-LEN[DHISIGLH(GJ(GHELMULMSIDO(GHIL(ICD(IDbI(LK(ICD(0MLIDEIGLH(
)RMDD[DHI(CDMD(DYDH(
ICLNRC(GI(GJ(HLI(SIISECDO(IL(ICD(MDELMODO(OLEN[DHISIGLH>(;DESNJD(GI(GJ(HLI(SIISECDO(
IL(ICD(MDELMODO(
OLEN[DHI](GI(GJ(G[UDMSIGYD(ICSI(ICD(ODKGHGIGYD(^SJDFGHD(MDULMI(^D(JGRHDO(^P(ICD(
NHODMJGRHDO(2QHDMJ(
SHO(ICD(+LFODM(QGIC(S(HLISIGLH(GODHIGKPGHR(ICD(MDULMI(SJ(ICD(;SJDFGHD(-LEN[DHISIGLH(
MDKDMMDO(IL(GH(
ICD(0MLIDEIGLH()RMDD[DHI(^DIQDDH(2QHDMJ(SHO(ICD(+LFODM(OSIDO({{{{>(
R'&&!Coal!Rights!Notice!
|("CGJ(JISID[DHI(GJ(MDfNGMDO(KLM(EL[UFGSHED(QGIC(wW6O8(LK(ICD(5LHJDMYSIGLH(SHO(
0MDJDMYSIGLH(
*SJD[DHIJ()EI>("CD(HLIGED(CSJ(^DDH(KLM[SIIDO(IL(EL[UFP(QGIC(ICD(MDfNGMD[DHIJ(LK(
ICSI()EI(p(SI(
FDSJI(V@7ULGHI(IPUD(SHO(UMDEDODO(^P(ICD(QLMO(\&LIGED_(GH(SI(FDSJI(@g7ULGHI(IPUD>(
Article!VII'!Glossary!
|(Purpose'!"CD(UNMULJD(LK(ICGJ()MIGEFD(GJ(IL(TDDU(SFF(ODKGHDO(IDM[J(GH(LHD()MIGEFD(KLM(
ELHYDHGDHED(LK(
MDKDMDHED>()FF(GHGIGSFFP(ESUGISFGhDO(IDM[J(HLI(ODKGHDO(GH()MIGEFD(#(JCLNFO(^D(ODKGHDO(GH(
ICD('FLJJSMP(
HLI(GH(ICD(^LOP(LK(ICD(0MLIDEIGLH()RMDD[DHI>(2EESJGLHSFFP](DbEDUIGLHJ(IL(ICGJ(MNFD(SMD(
SUUMLUMGSID(
SHO](GH(ICSI(ESJD](EMLJJ7MDKDMDHED(ICD(ODKGHGIGLH(GH(ICD('FLJJSMP>(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5Vi(7(Commentary!
S'Y&!A77itional!Improvements!
|(See!EL[[DHISMP(IL()MIGEFD(##>(
S'YC!Applicable!Law!
|("CGJ(ODKGHGIGLH(GJ(GHIDHODO(IL(GHELMULMSID(ECSHRDJ(GH(FSQ(LYDM(IG[D>(3LM(DbS[UFD](GK(
ICD(fNDJIGLH(
LK(EL[UFGSHED(SMGJDJ(GH(@A@A](ICD(MDKDMDHED(GJ(IL()UUFGES^FD($SQ(SI(ICSI(IG[D(6HLI(ICD(
)RMDD[DHI(
-SID8>(
S'YG!Beneficiary!or!Beneficiaries!
|(See!EL[[DHISMP(IL(wg>Ae>(
S'YO!Construction!
|(&LID(ICSI(ICD(ODKGHGIGLH(LK(5LHJIMNEIGLH(DHEL[USJJDJ(S(YSMGDIP(LK(SEIGYGIGDJ(ICSI(RL(
^DPLHO(
ELHJIMNEIGLH(LK(#[UMLYD[DHIJ>(
S'YQ!EUisting!Agreements!
|(See!EL[[DHISMP(wX>A@6^8>(0)$")(MDEL[[DHOJ(L^ISGHGHR(SUUMLUMGSID(IGIFD(
GHKLM[SIGLH(IL(



 167

GODHIGKP(*bGJIGHR()RMDD[DHIJ(SJ(USMI(LK(ICD(;SJDFGHD(-LEN[DHISIGLH>()I(S([GHG[N[](
FSHO(IMNJIJ(
JCLNFO(MDfNDJI(S(ELUP(LK(2QHDMJZ(IGIFD(ULFGEP(SHO(GHfNGMD(QCDICDM(2QHDMJ(CSYD(
RMSHIDO(SHP(
DSJD[DHIJ(LM(LICDM(JDMYGINODJ(ONMGHR(ICDGM(UDMGLO(LK(LQHDMJCGU>(
S'YR!EUisting!Improvements!
|(#K(ICDMD(SMD(HL(*bGJIGHR(#[UMLYD[DHIJ(QGICGH(ICD(.GUSMGSH(;NKKDM](JN^JIGINID(ICD(
KLFFLQGHR(KLM(ICD(
IDbI(GH(ICD([LODF<(\"CDMD(SMD(HL(*bGJIGHR(#[UMLYD[DHIJ(QGICGH(ICD(.GUSMGSH(;NKKDM(
SJ(LK(ICD(
)RMDD[DHI(-SID_>(
|(#K(ICDMD(SMD(LHFP(S(KDQ(*bGJIGHR(#[UMLYD[DHIJ(QGICGH(ICD(.GUSMGSH(;NKKDM](
JN^JIGINID(S(FGJI(LK(ICD[(
KLM(ICD(IDbI(GH(ICD([LODF>(*bS[UFD<(
*bGJIGHR(#[UMLYD[DHIJ(SJ(LK(ICD()RMDD[DHI(-SID(ELHJGJI(LK(SH(DSMICDH(IMSGF](
SUUMLbG[SIDFP(g7(
KDDI(QGOD](SFLHR(ICD(JLNIC(JGOD(LK(ICD(/IMDS[(SHO(S(QLLODH(UDODJIMGSH(^MGORD(
EMLJJGHR(ICD(
/IMDS[>(
S'YS!Improvement!
|("CD(ODKGHGIGLH(UMLYGODJ(S(ELFFDEIGYD(IDM[(IL(MDKDM(IL(SFF(^NGFOGHRJ(SHO(JIMNEINMDJ(LH(
ICD(0MLUDMIP(
QCDICDM(DbGJIGHR(SJ(LK(ICD()RMDD[DHI(-SID(LM(FSIDM(ELHJIMNEIDO>(
S'YV!In7emnifie7!Parties!
|("CD(ODKGHGIGLH(GJ(GHIDHODO(IL(^D(JNKKGEGDHIFP(DbUSHJGYD(IL(ELYDM(EFSG[J(SRSGHJI(
0DMJLHJ(SEIGHR(LH(
^DCSFK(LK(ICD(+LFODM>(&DYDMICDFDJJ](0)$")(MDEL[[DHOJ(ICSI(+LFODMJ(ELHJNFI(QGIC(
ICDGM(GHJNMSHED(
ESMMGDMJ(IL(DYSFNSID(ICDGM(ELYDMSRD(NHODM(ICGJ(GHOD[HGIP>(
S'Yj!Invasive!Species!
|("CD(JLNMED(LK(ICD(ODKGHGIGLH(GJ(*bDENIGYD(2MODM(VXVV@(SNICLMGhGHR(KLM[SIGLH(LK(ICD(
&SIGLHSF(
#HYSJGYD(/UDEGDJ(5LNHEGF(QCGEC(ELLMOGHSIDJ(KDODMSF(MDJULHJDJ(IL(ICD(UML^FD[(LK(
#HYSJGYD(/UDEGDJ>(
See!QQQ>GHYSJGYDJUDEGDJ>RLY(p(ICD(RSIDQSP(IL(KDODMSF(DKKLMIJ(ELHEDMHGHR(#HYSJGYD(
/UDEGDJ>(2H(
ICGJ(JGID(GJ(GHKLM[SIGLH(S^LNI(ICD(G[USEIJ(LK(#HYSJGYD(/UDEGDJ(SHO(ICD(KDODMSF(
RLYDMH[DHIZJ(
MDJULHJD](SJ(QDFF(SJ(UMLKGFDJ(LK(JDFDEI(JUDEGDJ(SHO(FGHTJ(IL(SRDHEGDJ(SHO(LMRSHGhSIGLHJ(
ODSFGHR(QGIC(
#HYSJGYD(/UDEGDJ(GJJNDJ>(
|("CD(ODKGHGIGLH(UMLYGODO(GH(ICD([LODF(SUUFGDJ(IL(UFSHI(JUDEGDJ(LHFP(SHO(GJ](
SEELMOGHRFP]([LMD(
FG[GIDO(ICSH(ICD(KDODMSF(ODKGHGIGLH>("CD(ODKGHGIGLH(GH(ICD([LODF(ESH(^D(DbUSHODO](GK(
ODJGMDO](IL(
GHEFNOD(SFF(^GLIS(p(HLI(aNJI(UFSHIJ>(



 168

S'&Y!Lien!
|("CD(ODKGHGIGLH(GJ(NJDO(GH(w`>AV(UDMISGHGHR(IL(ICD(L^FGRSIGLH(LK(2QHDMJ(IL(L^ISGH(SHO(
ODFGYDM(
JN^LMOGHSIGLHJ(LK($GDHJ(DbGJIGHR(SJ(LK(ICD()RMDD[DHI(-SID>(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5VB(7(Commentary!
S'&&!Litigation!EUpense!
|("CD(ODKGHGIGLH(GHEFNODJ(KDDJ(GHENMMDO(GH(ELHHDEIGLH(QGIC(GHYDJIGRSIGLH(LK(S(
YGLFSIGLH>(3MDfNDHIFP(
JNMYDP(KDDJ(SMD(MDfNGMDO(IL(DJIS^FGJC(QCDICDM(LM(HLI(S(YGLFSIGLH(CSJ(LEENMMDO>("CDJD(
QLNFO(^D(
GHEFNODO(GH($GIGRSIGLH(*bUDHJDJ(QCDICDM(LM(HLI(FGIGRSIGLH(CSJ(EL[[DHEDO>(
|("CD(JLNMED(LK(ICGJ(ODKGHGIGLH(GJ(/ISMT]("GHS](Negotiating!and!Drafting!Contract!
Boilerplate]()$1(
0N^FGJCGHR(@AAX>(#/;&(V`BB`@VA`@](wVA>AB6F8(6CDMDSKIDM(MDKDMMDO(IL(GH(ICGJ(
EL[[DHISMP(SJ(
Negotiating!Boilerplate.!
S'&C!Losses!
|("CGJ(ODKGHGIGLH(GJ(GHIDHODO(IL(DHEL[USJJ(ICD(GID[J(ICSI([SP(^D(GHEFNODO(GH(S(EGYGF(
SEIGLH(NHODM(
we>AX>(
|("CD(JLNMED(LK(ICGJ(ODKGHGIGLH(GJ(Negotiating!Boilerplate>(
S'&G!Native!Species!
|("CGJ(ODKGHGIGLH([SP(^D(MDKGHDO(IL(MDKDM(IL(S(JUDEGKGE(YSFFDP(LM(MDRGLH(GK(ODJGMDO(^P(
ICD(+LFODM>(
|("CD(JLNMED(LK(ICD(ODKGHGIGLH(GJ(ICD(0DHHJPFYSHGS(-DUSMI[DHI(LK(5LHJDMYSIGLH(SHO(
&SINMSF(
.DJLNMEDJ](/ISID(3LMDJI(.DJLNMED(1SHSRD[DHI(0FSH(\Management!of!Natural!Genetic!
Diversity!in!
Pennsylvania!State!Forest!Lands?!SYSGFS^FD(LHFGHD(SI(
QQQ>OEHM>JISID>US>NJlKLMDJIMPlJKM[UlDEL>CI[q^GLOGYDMJGIP>(
|(3LM(S(FGJIGHR(LK(UFSHIJ(GODHIGKGDO(SJ(&SIGYD(/UDEGDJ(GH(0DHHJPFYSHGS](see!ICD(FGJIGHR(
UMLYGODO(^P(ICD(
0DHHJPFYSHGS(&SINMSF(+DMGISRD(0MLRMS[(SYSGFS^FD(LHFGHD(SI(
QQQ>OEHM>JISID>US>NJlKLMDJIMPlUHOG>(
S'&O!Owners!
|("CD(ODKGHDO(IDM[(GJ(SFQSPJ(NJDO(GH(ICD(UFNMSF(^DESNJD(GI(MDKDMJ(IL(SFF(2QHDMJ(
JISMIGHR(QGIC(ICD(
NHODMJGRHDO(2QHDMJ(SHO(DHEL[USJJGHR(SFF(KNINMD(2QHDMJ(GH(UDMUDINGIP>(
S'&Q!Person!
|("CD(ODKGHGIGLH(SYLGOJ(ICD(HDDO(KLM(MDUDIGIGLNJ(UCMSJDJ>(
S'&R!Resource!Management!Plan!
|("CDMD(SMD([SHP(QSPJ(IL(ODJEMG^D(S(.DJLNMED(1SHSRD[DHI(0FSH>("CGJ(ODKGHGIGLH(
D[UCSJGhDJ(ICSI(
ICD(UFSH(GJ](GH(ICD(KGMJI(GHJISHED](UML[UIDO(^P(QCSI(ICD(2QHDMJ(QSHI(IL(OL(LH(ICDGM(
0MLUDMIP>("CD(
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.10(GJ(ICDH(ODYDFLUDO(JL(SJ(IL(SEEL[[LOSID(ICD(2QHDMJZ(ODJGMDJ(IL(ICD(DbIDHI(
ELHJGJIDHI(QGIC(
SHO(GH(KNMICDMSHED(LK(ICD(5LHJDMYSIGLH(2^aDEIGYDJ(SHO(ICD(IDM[J(LK(ICD(0MLIDEIGLH(
)RMDD[DHI>(
S'&S!Review!
|(See!EL[[DHISMP(IL()MIGEFD(#?>(
S'&V!Review!Requirements!
|("CD(ODKGHGIGLH(GJ(GHIDHODO(IL(GHELMULMSID(KNINMD(ECSHRDJ(GH(.DYGDQ(.DfNGMD[DHIJ(
SHO(GHELMULMSID(
.DYGDQ(.DfNGMD[DHIJ(JDI(KLMIC(SJ(SH(*bCG^GI(LM(GHEFNODO(GH(ICD(;SJDFGHD(
-LEN[DHISIGLH>(
S'&j!Top!of!the!BanE!
|(#H([LJI(ESJDJ](GI(GJ(DbUDEIDO(ICSI(USMIGDJ(JCLNFO(^D(S^FD(IL(MDSJLHS^FP(SRMDD(IL(ICD(
FLESIGLH(LK(ICD(
"LU(LK(ICD(;SHT>(+LQDYDM](GH(ESJD(LK(S[^GRNLNJ](GHODKGHGID(LM(HLHDbGJIDHI(KFLLOUFSGH(
LM(fNDJIGLH(
MDRSMOGHR(FLESIGLH](ICD(ODKGHGIGLH(UMLYGODJ(JEGDHED7^SJDO(GHJIMNEIGLHJ(KLM(
ODIDM[GHGHR(ICD(FLESIGLH(
^SJDO(LH(ODFGHDSIGHR(ICD(^SHTKNFF(QSIDM(DFDYSIGLH>(
Closing!Matters!
|(Closing:!"CD(UCMSJD(\#&"*&-#&'("2(;*($*')$$,(;2!&-_(GJ(DJUDEGSFFP(G[ULMISHI(
GH(
0MLIDEIGLH()RMDD[DHIJ(QCDMD(ICDMD(GJ(HL(ELHJGODMSIGLH(^DGHR(RGYDH(KLM(ICD(OLHSIGLH(
LK(ICD(
ELHJDMYSIGLH(JDMYGINOD(^DESNJD(ICD(UCMSJD(GJ(S(YSFGO(JN^JIGINID(KLM(ELHJGODMSIGLH(GH(
ICD(
5L[[LHQDSFIC(LK(0DHHJPFYSHGS>("CD(IDM[(\ELHJGODMSIGLH_([DSHJ(JL[DICGHR(LK(
YSFND(RGYDH(GH(
MDINMH(KLM(S(UML[GJD>(
Revised!through:!4/25/06!2:07!PM!Pennsylvania!Land!Trust!Association!
Riparian!Forest!Buffer!Protection!Agreement!7(5VW(7(Commentary!
|(Witness\Attest:!#I(GJ(RLLO(UMSEIGED(^NI(HLI(HDEDJJSMP(KLM(YSFGOGIP(LM(MDELMOGHR(IL(
CSYD(S(OLEN[DHI(
QGIHDJJDO(LM](GK(S(ELMULMSIGLH](SIIDJIDO(^P(ICD(JDEMDISMP(LM(SJJGJISHI(JDEMDISMP>(
|(Signature!lines'!)OO(SJ([SHP(JGRHSINMD(FGHDJ(SJ(SMD(HDEDJJSMP(IL(SEEL[[LOSID(
ICD(HN[^DM(LK(
2QHDMJ(SHO(;DHDKGEGSMGDJ(QCL(QGFF(^D(JGRHGHR(ICD(5LHJDMYSIGLH(*SJD[DHI>(#I(GJ(RLLO(
UMSEIGED(IL(
JGRH(GH(^FSET(GHT(MSICDM(ICSH(^FND(GHT(JL(ICSI(JGRHSINMDJ(SMD(FDRG^FD(LH([GEMLKGF[(LM(
[GEMLKGECD>(
Acceptance'!"CD(5LHJDMYSIGLH(SHO(0MDJDMYSIGLH(*SJD[DHIJ()EI(MDfNGMDJ(
;DHDKGEGSMGDJ(IL(JGRH(ICD(
0MLIDEIGLH()RMDD[DHI(6LM(MDELMO(S(JDUSMSID(OLEN[DHI(LK(SEEDUISHED8(IL(DYGODHED(
ICDGM(SEEDUISHED(
LK(ICD(MGRCIJ(SHO(ONIGDJ>(+LQDYDM](ICD(SEEDUISHED(OLDJ(HLI(CSYD(IL(^D([SOD(S(USMI(LK(
ICD(GHGIGSF(
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0MLIDEIGLH()RMDD[DHI(^NI(ESH(^D(MDELMODO(FSIDM(GK(SHO(QCDH(ICD(HDDO(SMGJDJ(KLM(
;DHDKGEGSMP(IL(
DHKLMED(GIJ(MGRCIJ(NHODM(ICD(0MLIDEIGLH()RMDD[DHI(GHODUDHODHI(LK(ICD(+LFODM>(
|(AcEnowle7gment'!"CD(OSID(LK(ICD(SETHLQFDOR[DHI(JCLNFO(HLI(^D(DSMFGDM(ICSH(ICD(
)RMDD[DHI(
-SID>(See!EL[[DHISMP(IL(LUDHGHR(MDEGISFJ(LK(0MLIDEIGLH()RMDD[DHI>(
|(EUhibits'!#I(GJ(YDMP(G[ULMISHI(IL(ECDET(ICSI(SFF(DbCG^GIJ(MDKDMDHEDO(GH(ICD(0MLIDEIGLH(
)RMDD[DHI(SMD(
SIISECDO(IL(ICD(0MLIDEIGLH()RMDD[DHI(^DKLMD(GI(GJ(JGRHDO(SHO(MDELMODO(GH(ICD(0N^FGE(
.DELMOJ>(See!
EL[[DHISMP(IL(we>VA>(
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(

Upper!Salfor7!Township,!Montgomery!County!
ARTICLE!eVIII!RCC!"!RIPARIAN!CORRIDOR!CONSERVATION!OVERLAY!
DISTRICT!
SECTION!&VYY'PURPOSES!
#H(DbUSHJGLH(LK(ICD(-DEFSMSIGLH(LK($DRGJFSIGYD(#HIDHI(KLNHO(GH()MIGEFD(V](/DEIGLH(VAV(
LK(ICGJ(
2MOGHSHED](SHO(ICD(/ISID[DHI(LK(5L[[NHGIP(-DYDFLU[DHI(2^aDEIGYDJ(KLNHO(GH(
)MIGEFD(V](/DEIGLH(
VA@(LK(ICGJ(2MOGHSHED](ICD(UNMULJD(LK(ICGJ()MIGEFD](S[LHR(LICDMJ](GJ(SJ(KLFFLQJ<(
)>(.DONED(ICD(S[LNHI(LK(HNIMGDHIJ](JDOG[DHI](LMRSHGE([SIIDM](UDJIGEGODJ](SHO(LICDM(
CSM[KNF(
JN^JISHEDJ(ICSI(MDSEC(QSIDMELNMJDJ](QDIFSHOJ](JN^JNMKSED](SHO(JNMKSED(QSIDM(^LOGDJ(
^P(
NJGHR(JEGDHIGKGESFFP7(UMLYDH(UMLEDJJDJ(GHEFNOGHR(KGFIMSIGLH](ODULJGIGLH](S^JLMUIGLH](
SOJLMUIGLH](UFSHI(NUISTD](SHO(ODHGIMGKGESIGLH](SHO(^P(G[UMLYGHR(GHKGFIMSIGLH](
DHELNMSRGHR(
JCDDI(KFLQ](SHO(JIS^GFGhGHR(ELHEDHIMSIDO(KFLQJ>(
;>(#[UMLYD(SHO([SGHISGH(ICD(JSKDIP](MDFGS^GFGIP](SHO(SODfNSEP(LK(ICD(QSIDM(JNUUFP(KLM(
OL[DJIGE](SRMGENFINMSF](EL[[DMEGSF](GHONJIMGSF](SHO(MDEMDSIGLHSF(NJDJ(SFLHR(QGIC(
JNJISGHGHR(
OGYDMJD(ULUNFSIGLHJ(LK(SfNSIGE(KFLMS(SHO(KSNHS>(
5>(.DRNFSID(ICD(FSHO(NJD](JGIGHR](SHO(DHRGHDDMGHR(LK(SFF(ODYDFLU[DHI(IL(^D(ELHJGJIDHI(
QGIC(ICD(
GHIDHI(SHO(L^aDEIGYDJ(LK(ICGJ(LMOGHSHED](SEEDUIDO(ELHJDMYSIGLH(UMSEIGEDJ](SHO(IL(QLMT(
QGICGH(ICD(ESMMPGHR(ESUSEGIP(LK(DbGJIGHR(HSINMSF(MDJLNMEDJ>(
->()JJGJI(GH(ICD(G[UFD[DHISIGLH(LK(UDMIGHDHI(JISID(FSQJ(ELHEDMHGHR(DMLJGLH(SHO(
JDOG[DHI(
ELHIMLF(UMSEIGEDJ](GHEFNOGHR(ICD(0DHHJPFYSHGS(5FDSH(/IMDS[J($SQ]()EI(XWg](0>$>(VWBi](
5CSUIDM(VA@(LK(ICD()O[GHGJIMSIGYD(5LOD(6SJ(S[DHODO(2EIL^DM(VA](VWBA()EI(V`i(
0>$>8](
"GIFD(@`](SHO(SHP(JN^JDfNDHI(S[DHO[DHIJ(ICDMDIL](SJ(SO[GHGJIDMDO(^P(ICD(
0DHHJPFYSHGS(
-DUSMI[DHI(LK(*HYGMLH[DHISF(0MLIDEIGLH(SHO(ICD(1LHIRL[DMP(5LNHIP(5LHJDMYSIGLH(
-GJIMGEI>(
*>(5LHJDMYD(ICD(HSINMSF(KDSINMDJ(G[ULMISHI(IL(FSHO(LM(QSIDM(MDJLNMEDJ(6D>R>](
CDSOQSIDM(SMDSJ](
RMLNHOQSIDM(MDECSMRD(hLHDJ](KFLLOQSP](KFLLOUFSGH](JUMGHRJ](JIMDS[J](QDIFSHOJ](
QLLOFSHOJ](UMG[D(QGFOFGKD(CS^GISIJ8(SHO(LICDM(KDSINMDJ(ELHJIGINIGHR(CGRC(
MDEMDSIGLHSF(YSFND(
LM(ELHISGHGHR(S[DHGIGDJ(ICSI(DbGJI(LH(ODYDFLUDO(SHO(NHODYDFLUDO(FSHO>(
3>(:LMT(QGIC(KFLLOUFSGH](JIDDU(JFLUD](SHO(LICDM(LMOGHSHEDJ(ICSI(MDRNFSID(
DHYGMLH[DHISFFP(
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JDHJGIGYD(SMDSJ(IL([GHG[GhD(CShSMOJ(IL(FGKD](UMLUDMIP](SHO(MGUSMGSH(KDSINMDJ>(
'>(.DELRHGhD(ICSI(HSINMSF(KDSINMDJ(ELHIMG^NID(IL(ICD(QDFKSMD(SHO(fNSFGIP(LK(FGKD(LK(ICD(
ILQHJCGUmJ(MDJGODHIJ>(
+>(5LHJDMYD(HSINMSF](JEDHGE](SHO(MDEMDSIGLH(SMDSJ(QGICGH(SHO(SOaSEDHI(IL(MGUSMGSH(
SMDSJ(KLM(ICD(
EL[[NHGIPmJ(^DHDKGI>(
SECTION!&VY&'DEFINITION,!ESTABLISHMENT,!AND!WIDTH!DETERMINATION!
OF!THE!DISTRICT!
)>(-DKGHGIGLH>("CD(.GUSMGSH(5LMMGOLM(5LHJDMYSIGLH(-GJIMGEI(GJ(ODKGHDO(SJ(SH(LYDMFSP(
OGJIMGEI(
ELHJGJIGHR(LK(<(
V>()MDSJ(JNMMLNHOGHR([NHGEGUSFFP(ODJGRHSIDO(JNMKSED(QSIDM(^LOGDJ](GHEFNOGHR(EMDDTJ](
FSTDJ](GHIDM[GIIDHI(QSIDMELNMJDJ](SHO(QDIFSHOJ(ICSI(GHIDMEDUI(JNMKSED(QSIDM(MNHLKK](
QSJIDQSIDM](JN^JNMKSED(KFLQ](SHOlLM(ODDU(RMLNHOQSIDM(KFLQJ(KML[(NUFSHO(JLNMEDJ(
SHO(KNHEIGLH(IL(MD[LYD(LM(^NKKDM(ICD(DKKDEIJ(LK(SJJLEGSIDO(HNIMGDHIJ](JDOG[DHI](
LMRSHGE([SIIDM](UDJIGEGODJ](LM(LICDM(ULFFNISHIJ(UMGLM(IL(DHIMP(GHIL(JNMKSED(QSIDMJ>(
"CGJ(SMDS([SP(SFJL(UMLYGOD(QGFOFGKD(CS^GISI](ELHIMLF(QSIDM(ID[UDMSINMD](SIIDHNSID(
KFLLO(KFLQ](SHO(UMLYGOD(LUULMINHGIGDJ(KLM(USJJGYD(MDEMDSIGLH>("CGJ(ELMMGOLM(SMDS(
[SP(LM([SP(HLI(ELHISGH(IMDDJ(SHO(LICDM(HSIGYD(YDRDISIGLH(SI(ICD(IG[D(LK(LMOGHSHED(
DHSEI[DHI>(
;>(*JIS^FGJC[DHI(
V>("CD(.GUSMGSH(5LMMGOLM(5LHJDMYSIGLH(-GJIMGEI(SUUFGDJ(IL(ICD(KLFFLQGHR(QSIDMELNMJDJ(
SHO(QSIDM^LOGDJ(SHO(ICD(FSHO(SOaSEDHI(IL(ICD[<(
S>()FF(HSINMSFFP(LEENMMGHR(QSIDMELNMJDJ(ICSI(HLM[SFFP(ELHISGH(KFLQGHR(QSIDM(
ONMGHR(SFF(IG[DJ(LK(ICD(PDSM](GHEFNOGHR(JIMDS[J(ICSI([SP(OMP(NU(ONMGHR(
UDMGLOJ(LK(DbIDHODO(OMLNRCI>("CDJD(JCSFF(GHEFNOD](^NI(HLI(^D(FG[GIDO(IL<(
G(0DMDHHGSF(JIMDS[J(GODHIGKGDO(GH(ICD([LJI(MDEDHI(/LGF(/NMYDP(LK(
1LHIRL[DMP(5LNHIP>(6&LID<(/CLQH(SJ(JLFGO(FGHDJ(LH(/LGF(/NMYDP(
1SUJ8(
GG(0DMDHHGSF(JIMDS[J(GODHIGKGDO(LH(!HGIDO(/ISIDJ('DLFLRGESF(/NMYDP(
1SUJ(6!>/>'>/>8>(6&LID<(/CLQH(SJ(JLFGO(^FND(FGHDJ(LH(LFODM(!/'/(
[SUJ](SHO(ICGET(JLFGO(^FND(FGHDJ(LH(HDQDM([SUJ8(
^>()FF(GHIDM[GIIDHI(QSIDMELNMJDJ(LICDMQGJD(GODHIGKGDO(GH(ICD([LJI(MDEDHI(/LGF(
/NMYDP(LK(1LHIRL[DMP(5LNHIP](LM(GODHIGKGDO(LH(UFSHJ(JN^[GIIDO(^P(
SUUFGESHIJ>(6&LID<(/LGF(/NMYDP(JCLQJ(GHIDM[GIIDHI(JIMDS[J(SJ(OLIJ(SHO(
OSJCDJ8(
E>()FF(QSIDMELNMJDJ(^LMODMDO(^P(ICD(KLFFLQGHR(SFFNYGSF(JLGFJ](SJ([SUUDO(GH(ICD(
[LJI(MDEDHI(/LGF(/NMYDP(LK(1LHIRL[DMP(5LNHIP<(
;[(7(;DM[NOGSH(JGFI(FLS[(
;L(7(;LNFODMP(SFFNYGSF(JLGF(
;U(7(;LQ[SHJYGFFD(JGFI(FLS[(
.I(7(.LQFSHO(JGFI(FLS[(
O>(/IMDS[J(QCGEC(SMD(^LMODMDO(^P(ICD(KLFFLQGHR(FLESF(SFFNYGN[(JLGFJ](SJ(
GODHIGKGDO(GH(ICD([LJI(MDEDHI(/LGF(/NMYDP(LK(1LHIRL[DMP(5LNHIP](UMLYGODO(
ICD(FLESF(SFFNYGN[(JLGF(GJ(ELHHDEIDO(IL(SH(SFFNYGSF(JLGF(FGJIDO(S^LYD(GH(
JDEIGLH(VBA(V>;>(V>E](S^LYD<(
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;M)(7(;LQH[SHJYGFFD(JGFI(FLS[(
;M;(7(;LQ[SHJYGFFD(JGFI(FLS[(
.Q)(7(.LQFSHO(JGFI(FLS[(
.Q;(7(.LQFSHO(JGFI(FLS[(
D>($SHOJ(SI(ICD([SMRGHJ(LK(QDIFSHOJ(SHO(ULHOJ(RMDSIDM(ICSH(`]AAA(JfNSMD(KDDI(
GH(SMDS>(
@>("CD(-GJIMGEI(QGFF(ELHJGJI(LK(IQL(OGJIGHEI(hLHDJ(ODJGRHSIDO(SJ<(
S>(%LHD(2HD<("CGJ(hLHD(QGFF(LEENUP(S([SMRGH(LK(FSHO(QGIC(S([GHG[N[(QGOIC(
LK(@`(KDDI([DSJNMDO(CLMGhLHISFFP(LH(S(FGHD(UDMUDHOGENFSM(IL(ICD(DORD(LM(
EDHIDMFGHD(LK(ICD(QSIDMELNMJD](SJ(SUUMLUMGSID](SHOlLM(ICD(DORD(LK(ICD(
QDIFSHO(LM(ULHO>(
G(:CDMD(JFLUDJ(GH(DbEDJJ(LK(@`(UDMEDHI(SMD(FLESIDO(QGICGH(@`(KDDI(LK(S(
[NHGEGUSFFP(ODJGRHSIDO(QSIDMELNMJD](%LHD(2HD(JCSFF(DbIDHO(ICD(
DHIGMD(OGJISHED(LK(ICGJ(JFLUDO(SMDS(LM(i`(KDDI](QCGECDYDM(GJ(FDJJ>(
:CDMD(ICD(QGOIC(LK(%LHD(2HD(CSJ(^DDH(SOaNJIDO(IL(S(QGOIC(LK(FDJJ(
ICSH(i`(KDDI](ICD(QGOIC(LK(%LHD("QL(QGFF(^D(SOaNJIDO(JL(ICSI(ICD(
ILISF(ELMMGOLM(QGOIC(6%LHD(2HD(SHO(%LHD("QL8(QGFF(^D(i`(KDDI(
[SbG[N[>(
^>(%LHD("QL<("CGJ(hLHD(QGFF(^DRGH(SI(ICD(LNIDM(DORD(LK(%LHD(2HD(SHO(
LEENUP(S([GHG[N[(QGOIC(LK(`A(KDDI(GH(SOOGIGLH(IL(%LHD(2HD>(:CDMD(%LHD(
2HD(CSJ(^DDH(SOaNJIDO(IL(S(QGOIC(RMDSIDM(ICSH(@`(KDDI(ICD(QGOIC(LK(%LHD(
"QL(QGFF(^D(SOaNJIDO(JL(ICSI(ICD(ILISF(ELMMGOLM(QGOIC(6%LHD(2HD(SHO(%LHD(
"QL8(QGFF(^D(i`(KDDI([SbG[N[>(
G(:CDMD(ICD(VAA7PDSM(KFLLOUFSGH(DbIDHOJ(RMDSIDM(ICSH(i`(KDDI(KML[(
ICD(QSIDMQSP](%LHD(2HD(JCSFF(MD[SGH(S([GHG[N[(LK(@`(KDDI(QGOD](
SHO(%LHD("QL(JCSFF(DbIDHO(KML[(ICD(LNIDM(DORD(LK(%LHD(2HD(IL(ICD(
LNIDM(DORD(LK(ICD(VAA7PDSM(KFLLOUFSGH>(
X>("CD(QGOIC(SHO(SUUFGES^FD(MDRNFSIGLHJ(LK(ICD(.GUSMGSH(5LMMGOLM(5LHJDMYSIGLH(
-GJIMGEI(2YDMFSP(JCSFF(^D(SJ(KLFFLQJ](ELHJGJIDHI(QGIC(ICD(JISHOSMOJ(KLM(%LHD(V(SHO(
%LHD(@(GH(VBAV>;>@](S^LYD<(
S>(3LM(QSIDMELNMJDJ(GODHIGKGDO(GH(/DEIGLH(FB2F>;>V>S](^](E(SHO(O](S^LYD](^LIC(
%LHD(F(SHO(%LHD(@(JCSFF(SUUFP>(
^>(3LM(QDIFSHOJ(SHO(ULHOJ(GODHIGKGDO(GH(/DEIGLH(FB2F>;>V>D](CDMDGH](LHFP(%LHD(
F(JCSFF(SUUFP>(
g>("CD([DSJNMD[DHI(LK(ICD(.GUSMGSH(5LMMGOLM(5LHJDMYSIGLH(2YDMFSP(-GJIMGEI(JCSFF(^D(
SJ(KLFFLQJ<(
S>(3LM(QSIDMELNMJDJ(GODHIGKGDO(GH(/DEIGLH(VBA(V>;>($S<()([GHG[N[(LK(i`(KDDI(
KML[(DSEC(ODKGHDO(DORD(LK(ICD(QSIDMELNMJD(SI(^SHT(KNFF(KFLQ](LM(JCSFF(DfNSF(
ICD(DbIDHI(LK(ICD(VAAPDSM(KFLLOUFSGH](QCGECDYDM(GJ(RMDSIDM>(
^>(3LM(QSIDMELNMJDJ(GODHIGKGDO(GH(/DEIGLH(VBAV>;>($^](E](SHO(O<()([GHG[N[(
LK(i`(KDDI(KML[(ICD(EDHIDMFGHD(LK(ICD(QSIDMELNMJD](LM(JCSFF(DfNSF(ICD(DbIDHI(
LK(ICD(VAA7PDSM(KFLLOUFSGH](QCGECDYDM(GJ(RMDSIDM>(
E>(3LM(QDIFSHOJ(SHO(ULHOJ(GODHIGKGDO(GH(/DEIGLH(FB2F>;>V>D<()([GHG[N[(LK(@`(
KDDI(KML[(ICD(DORD(LK(ICD(QDIFSHO(LM(ULHO>(3LM(QDIFSHOJ(SI(ICD(DORD(LK(S(
ULHO](ICD([DSJNMD[DHI(JCSFF(^D([SOD(KML[(ICD(QDIFSHO(DORD>(
SECTION!&VYC'USES!PERMITTED!IN!THE!RIPARIAN!CORRIDOR!CONSERVATION!
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DISTRICT!
"CD(KLFFLQGHR(NJDJ(SMD(UDM[GIIDO(DGICDM(^P(MGRCI(LM(SJ(S(ELHOGIGLHSF(NJD(GH(ICD(
.GUSMGSH(5LMMGOLM(
5LHJDMYSIGLH(-GJIMGEI>(
)>(%LHD(2HD(
V>(!JDJ(0DM[GIIDO(^P(.GRCI>(2UDH(JUSED(NJDJ(ICSI(SMD(UMG[SMGFP(USJJGYD(GH(ECSMSEIDM(
JCSFF(^D(UDM[GIIDO(IL(DbIDHO(GHIL(ICD(SMDS(ODKGHDO(SJ(%LHD(2HD](GHEFNOGHR<(
S>(:GFOFGKD(JSHEINSMGDJ](HSINMD(UMDJDMYDJ](KLMDJI(UMDJDMYDJ](KGJCGHR(SMDSJ](
USJJGYD(SMDSJ(LK(UN^FGE(SHO(UMGYSID(USMTFSHOJ](SHO(MDKLMDJISIGLH>(
^>(/IMDS[^SHT(JIS^GFGhSIGLH>(
E>(-MGYDQSPJ(JDMYGHR(LHD(JGHRFD7KS[GFP(ODISECDO(OQDFFGHR(NHGI](UMLYGODO(ICD(
MDfNGMD[DHIJ(LK(/DEIGLH(VBAi](CDMDGH](SMD(JSIGJKGDO>(
@>(!JDJ(0DM[GIIDO(^P(5LHOGIGLHSF(!JD>(
S>(5LMMGOLM(EMLJJGHRJ(^P(KSM[(YDCGEFDJ(SHO(FGYDJILET](MDEMDSIGLHSF(IMSGFJ](
MLSOJ](MSGFMLSOJ](EDHIMSFGhDO(JDQDM(SHOlLM(QSIDM(FGHDJ](SHO(UN^FGE(NIGFGIP(
IMSHJ[GJJGLH(FGHDJ](UMLYGODO(ICSI(OGJINM^SHED(GJ(LKKJDI(^P(ELMMGOLM(
G[UMLYD[DHIJ(GODHIGKGDO>(
^>(/NJISGHDO(PGDFO(CSMYDJIGHR(LK(IMDDJ(QCDH(MD[LYSF(GJ(ELHJGJIDHI(QGIC(S(FLHRIDM[(
KLMDJI([SHSRD[DHI(UFSH(UMDUSMDO(^P(S(UMLKDJJGLHSF(KLMDJIDM>(
;>(%LHD("QL(
V>(!JDJ(0DM[GIIDO(;P(.GRCI>("CD(KLFFLQGHR(NJDJ(QCGEC(SMD(UMG[SMGFP(USJJGYD(GH(
ECSMSEIDM](JCSFF(^D(UDM[GIIDO(^P(MGRCI(IL(DbIDHO(GHIL(ICD(SMDS(ODKGHDO(SJ(%LHD("QL<(
S>(2UDH(JUSED(NJDJ(GHEFNOGHR(QGFOFGKD(JSHEINSMGDJ](HSINMD(UMDJDMYDJ](KLMDJI(
UMDJDMYDJ](USJJGYD(SMDSJ(LK(UN^FGE(SHO(UMGYSID(USMTFSHOJ](SHO(MDEMDSIGLHSF(
IMSGFJ(ELHONEIDO(GH(EL[UFGSHED(QGIC([DICLOJ(UMDJEMG^DO(GH(ICD(-DUSMI[DHI(
LK(*HYGMLH[DHISF(0MLIDEIGLHmJ(*MLJGLH(SHO(/DOG[DHI(0LFFNIGLH(5LHIMLF(
0MLRMS[(1SHNSF](VWWA](SJ(S[DHODO>(
^>(.DKLMDJISIGLH(QCDH(OLHD(GH(EL[UFGSHED(QGIC(S(KLMDJI([SHSRD[DHI(UFSH(
UMDUSMDO(^P(S(UMLKDJJGLHSF(KLMDJIDM>(
E>(&L([LMD(ICSH(LHD(CSFK(6x8(ICD(ODUIC(LK(SHP([GHG[N[(MDfNGMDO(KMLHI](JGOD](
SHOlLM(MDSM(PSMOJ(LH(UMGYSID(FLIJ>("CD(MDJNFI(LK(ICGJ(MDfNGMD[DHI(GJ(ICSI(LHD(
CSFK(LK(ICD([GHG[N[(MDfNGMDO(PSMO(ODUIC(JCSFF(SEI(SJ(S(JDI^SET(KML[(ICD(
%LHD(@(^LNHOSMP](SHO(ICD(LICDM(CSFK([SP(DbIDHO(GHIL(%LHD(@(IL(EL[UFDID(
ICD([GHG[N[(MDfNGMDO(PSMO(SMDS>(+LQDYDM](ICD(ULMIGLH(LK(ICD(JDI^SET(
QGICGH(%LHD(@(JCSFF(^D(JN^aDEI(IL(ICD(MDRNFSIGLHJ(LK(%LHD(@>(
O>()RMGENFINMSF(NJDJ(DbGJIGHR(SI(ICD(IG[D(LK(SOLUIGLH(LK(ICGJ(LMOGHSHED](JL(FLHR(
SJ(ICDP(SMD(ELHONEIDO(GH(EL[UFGSHED(QGIC([DICLOJ(UMDJEMG^DO(GH(ICD(
-DUSMI[DHI(LK(*HYGMLH[DHISF(0MLIDEIGLHmJ(*MLJGLH(SHO(/DOG[DHI(0LFFNIGLH(
5LHIMLF(0MLRMS[(1SHNSF](VWWA](SJ(S[DHODO>(
D>(-MGYDQSPJ(JDMYGHR(LHD(JGHRFD7KS[GFP(ODISECDO(OQDFFGHR(NHGI](UMLYGODO(ICD(
MDfNGMD[DHIJ(LK(/DEIGLH(VBAi](CDMDGH](SMD(JSIGJKGDO>(
@>(!JDJ(0DM[GIIDO(^P(5LHOGIGLHSF(!JD>(
S>(&DQ(SRMGENFINMSF(NJDJ(GH(EL[UFGSHED(QGIC([DICLOJ(UMDJEMG^DO(GH(ICD(
-DUSMI[DHI(LK(*HYGMLH[DHISF(0MLIDEIGLHmJ(*MLJGLH(SHO(/DOG[DHI(0LFFNIGLH(
5LHIMLF(0MLRMS[(1SHNSF(VWWA](SJ(S[DHODO>(
^>(5LMMGOLM(EMLJJGHRJ(^P(KSM[(YDCGEFDJ(SHO(FGYDJILET](MLSOJ](MSGFMLSOJ](
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EDHIMSFGhDO(JDQDM(SHOlLM(QSIDM(FGHDJ](SHO(UN^FGE(NIGFGIP(IMSHJ[GJJGLH(FGHDJ(
UMLYGODO(ICSI(OGJINM^SHED(GJ](SI(S([GHG[N[](LKKJDI(^P(ELMMGOLM(
G[UMLYD[DHIJ>(
E>(5DHIMSFGhDO(JDQDM(SHOlLM(QSIDM(FGHDJ(SHO(UN^FGE(NIGFGIP(IMSHJ[GJJGLH(FGHDJ(
MNHHGHR(SFLHR(ICD(ELMMGOLM](UMLYGODO(ICSI(SHP(OGJINM^SHED(GJ](SI(S(
[GHG[N[](LKKJDI(^P(ELMMGOLM(G[UMLYD[DHIJ>("CDJD(FGHDJ(JCSFF(^D(FLESIDO(SJ(
KSM(KML[(%LHD(2HD(SJ(UMSEIGESF>(
O>(/NJISGHDO(PGDFO(CSMYDJIGHR(LK(IMDDJ(QCDH(MD[LYSF(GJ(ELHJGJIDHI(QGIC(S(FLHRIDM[(
KLMDJI([SHSRD[DHI(UFSH(UMDUSMDO(^P(S(UMLKDJJGLHSF(KLMDJIDM>(
D>(0SJJGYD(NJD(SMDSJ(JNEC(SJ(ES[UJ](ES[URMLNHOJ](UGEHGE(SMDSJ](SHO(RLFK(
ELNMJDJ>()EIGYD(MDEMDSIGLH(SMDSJ(JNEC(SJ(^SFFKGDFOJ](UFSPRMLNHOJ](SHO(ELNMIJ(
UMLYGODO(ICDJD(NJDJ(SMD(ODJGRHDO(GH(S([SHHDM(ICSI(QGFF(HLI(UDM[GI(
ELHEDHIMSIDO(KFLQ>(
K>(&SINMSFGhDO(JILM[QSIDM(^SJGHJ](UMLYGODO(ICD(^SJGH(GJ(FLESIDO(S([GHG[N[(LK(
`A(KDDI(KML[(ICD(ODKGHDO(DORD(LK(GODHIGKGDO(QSIDMELNMJDJ>(
SECTION!&VYG'USES!SPECIFICALLY!PROHIBITED!IN!THE!RIPARIAN!CORRIDOR!
DISTRICT!
)HP(NJD(LM(SEIGYGIP(HLI(SNICLMGhDO(QGICGH(/DEIGLH(VBA@](CDMDGH](JCSFF(^D(UMLCG^GIDO(
QGICGH(ICD(
.GUSMGSH(5LMMGOLM(5LHJDMYSIGLH(-GJIMGEI(SHO(ICD(KLFFLQGHR(SEIGYGIGDJ(SHO(KSEGFGIGDJ(SMD(
JUDEGKGESFFP(
UMLCG^GIDO<(
)>(/ILMSRD(LK(SHP(CShSMOLNJ(LM(HLbGLNJ([SIDMGSFJ](GHEFNOGHR(ELHKLM[SHED(QGIC(
/DEIGLH(
VeAe>'>(
;>(!JD(LK(KDMIGFGhDMJ](UDJIGEGODJ](CDM^GEGODJ](SHOlLM(LICDM(ECD[GESFJ(GH(DbEDJJ(LK(
UMDJEMG^DO(
GHONJIMP(JISHOSMOJ(LM(ICD(MDEL[[DHOSIGLHJ(LK(ICD(1LHIRL[DMP(5LNHIP(
5LHJDMYSIGLH(
-GJIMGEI>(
5>(.LSOJ](DbEDUI(QCDMD(UDM[GIIDO(SJ(ELMMGOLM(EMLJJGHRJ(GH(EL[UFGSHED(QGIC(/DEIGLHJ(
VBA@>)>@>S](LM(VBA@>;>@>^](CDMDGH>(
->(1LILM(LM(QCDDFDO(YDCGEFD(IMSKKGE(GH(SHP(SMDS(HLI(ODJGRHDO(IL(SEEL[[LOSID(
SODfNSIDFP(ICD(
IPUD(SHO(YLFN[D>(
*>(0SMTGHR(FLIJ>(
3>()HP(IPUD(LK(UDM[SHDHI(JIMNEINMD](DbEDUI(JIMNEINMDJ(HDDODO(KLM(S(NJD(UDM[GIIDO(GH(
/DEIGLH(
VBA@](CDMDGH>(
'>(/N^JNMKSED(JDQSRD(OGJULJSF(SMDSJ>(
+>(/LO(KSM[GHR>(
SECTION!&VYO'NONCONFORMING!STRUCTURES!AND!USES!
&LHELHKLM[GHR(JIMNEINMDJ(SHO(NJDJ(LK(FSHO(QGICGH(ICD(.GUSMGSH(5LMMGOLM(
5LHJDMYSIGLH(2YDMFSP(
-GJIMGEI(JCSFF(^D(MDRNFSIDO(NHODM(ICD(UMLYGJGLHJ(LK()MIGEFD(jj#](&LHELHKLM[GHR(
/ISINJ](CDMDGH>(
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"CD(KLFFLQGHR(SOOGIGLHSF(MDRNFSIGLHJ(SFJL(JCSFF(SUUFP<(
)>(*bGJIGHR(HLHELHKLM[GHR(JIMNEINMDJ(LM(NJDJ(QGICGH(%LHDJ(2HD(LM("QL(ICSI(SMD(HLI(
UDM[GIIDO(NHODM(/DEIGLH(VBA@](CDMDGH]([SP(^D(ELHIGHNDO(^NI(JCSFF(HLI(CSYD(ICD(
DbGJIGHR(
^NGFOGHR(KLLIUMGHI(LM(NJDJ(DbUSHODO(LM(DHFSMRDO(QGICGH(LM(GHIL(%LHDJ(2HD(LM("QL>(
;>(-GJELHIGHNDO(HLHELHKLM[GHR(NJDJ([SP(^D(MDJN[DO(SHP(IG[D(QGICGH(LHD(PDSM(
KML[(JNEC(
OGJELHIGHNSHED(^NI(HLI(ICDMDSKIDM(QCDH(JCLQGHR(EFDSM(GHOGESIGLHJ(LK(S^SHOLH[DHI>(
&L(
ECSHRD(LM(MDJN[UIGLH(LK(NJD(JCSFF(^D(UDM[GIIDO(ICSI(GJ([LMD(ODIMG[DHISF(IL(ICD(
.GUSMGSH(
5LMMGOLM(5LHJDMYSIGLH(2YDMFSP(-GJIMGEI](SJ([DSJNMDO(SRSGHJI(ICD(GHIDHI(SHO(
L^aDEIGYDJ(
NHODM(/DEIGLH(VBAA](CDMDGH](ICSH(ICD(DbGJIGHR(LM(KLM[DM(HLHELHKLM[GHR(NJD>(
5>("CD(LHD(PDSM(IG[D(KMS[D(JCSFF(HLI(SUUFP(IL(SRMGENFINMSF(NJDJ(QCGEC(SMD(KLFFLQGHR(
UMDJEMG^DO(;DJI(1SHSRD[DHI(0MSEIGEDJ(KLM(EMLU(MLISIGLH](SJ(GODHIGKGDO(GH(SH(
SUUMLYDO(
5LHJDMYSIGLH(1SHSRD[DHI(0FSH>(
SECTION!&VYQ'BOUNDARY!INTERPRETATION!AND!APPEALS!PROCEDURE!
)>(:CDH(SH(SUUFGESHI(OGJUNIDJ(ICD(%LHD(2HD(SHOlLM("QL(^LNHOSMGDJ(LK(ICD(.GUSMGSH(
5LMMGOLM(LM(ICD(ODKGHDO(DORD(LK(S(QSIDMELNMJD](JNMKSED(QSIDM(^LOP](LM(QDIFSHO](ICD(
SUUFGESHI(JCSFF(JN^[GI(DYGODHED(IL(ICD(ILQHJCGU(ICSI(JCLQJ(ICD(SUUFGESHImJ(UMLULJDO(
^LNHOSMP](SHO(UMLYGODJ(aNJIGKGESIGLH(KLM(ICD(UMLULJDO(^LNHOSMP(ECSHRD>(
;>("CD("LQHJCGU(*HRGHDDM](SHOlLM(LICDM(SOYGJLMJ(JDFDEIDO(^P(ICD(;LSMO(LK(
/NUDMYGJLMJ(JCSFF(
DYSFNSID(SFF([SIDMGSF(JN^[GIIDO(SHO(UMLYGOD(S(QMGIIDH(ODIDM[GHSIGLH(QGICGH(g`(OSPJ(
IL(ICD(
;LSMO(LK(/NUDMYGJLMJ]("LQHJCGU(0FSHHGHR(5L[[GJJGLH](SHO(FSHOLQHDM(LM(SUUFGESHI>(
5>()HP(USMIP(SRRMGDYDO(^P(SHP(JNEC(ODIDM[GHSIGLH(LM(LICDM(ODEGJGLH(LM(
ODIDM[GHSIGLH(NHODM(
ICGJ(JDEIGLH([SP(SUUDSF(IL(ICD(%LHGHR(+DSMGHR(;LSMO(NHODM(ICD(UMLYGJGLHJ(LK()MIGEFD(
jj#?](%LHGHR(+DSMGHR(;LSMO](LK(ICGJ(LMOGHSHED>("CD(USMIP(ELHIDJIGHR(ICD(FLESIGLH(LK(
ICD(
OGJIMGEI(^LNHOSMP(JCSFF(CSYD(ICD(^NMODH(LK(UMLLK(GH(ESJD(LK(SHP(JNEC(SUUDSF>(
SECTION!&VYR'INSPECTION!OF!RIPARIAN!CORRIDOR!CONSERVATION!
OVERLAY!DISTRICT!
)>($SHOJ(QGICGH(LM(SOaSEDHI(IL(SH(GODHIGKGDO(.GUSMGSH(5LMMGOLM(5LHJDMYSIGLH(2YDMFSP(
-GJIMGEI(QGFF(^D(GHJUDEIDO(^P(ICD(ILQHJCGUmJ(%LHGHR(2KKGEDM(QCDH<(
V>()(JN^OGYGJGLH(LM(FSHO(ODYDFLU[DHI(UFSH(GJ(JN^[GIIDO>(
@>()(^NGFOGHR(UDM[GI(GJ(MDfNDJIDO>(
X>()(ECSHRD(LM(MDJN[UIGLH(LK(HLHELHKLM[GHR(NJD(GJ(UMLULJDO>(
;>("CD(OGJIMGEI([SP(SFJL(^D(GHJUDEIDO(UDMGLOGESFFP(^P(ICD(%LHGHR(2KKGEDM(SHOlLM(LICDM(
MDUMDJDHISIGYDJ(ODJGRHSIDO(^P(ICD(;LSMO(LK(/NUDMYGJLMJ(KLM(EL[UFGSHED(QGIC(SH(
SUUMLYDO(
MDJILMSIGLH(UFSH](DbEDJJGYD(LM(ULIDHIGSFFP(UML^FD[SIGE(DMLJGLH](CShSMOLNJ(IMDDJ](LM(SI(
SHP(
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IG[D(QCDH(ICD(UMDJDHED(LK(SH(NHSNICLMGhDO(SEIGYGIP(LM(JIMNEINMD(GJ(^MLNRCI(IL(ICD(
SIIDHIGLH(
LK(ILQHJCGU(LKKGEGSFJ>(
SECTION!&VYS'!MANAGEMENT!OF!THE!RIPARIAN!CORRIDOR!CONSERVATION!
OVERLAY!DISTRICT!
)>(5LMMGOLM(1SHSRD[DHI(0FSH>()(ELMMGOLM([SHSRD[DHI(UFSH(JCSFF(^D(ODYDFLUDO(
QCDH(
MDfNGMDO(^P(ICD(!UUDM(/SFKLMO("LQHJCGU(/N^OGYGJGLH(SHO($SHO(-DYDFLU[DHI(
2MOGHSHED](
ELHJGJIDHI(QGIC(ICD(MDfNGMD[DHIJ(ICDMDGH>(
;>(1GIGRSIGLH(1DSJNMDJ>(!JDJ(UDM[GIIDO(GH(/DEIGLH(VBA@>)>@>S](SHO(VBA@>;>@>^(SHO(E(
ICSI(
GHYLFYD(OGJINM^SHED(LK(YDRDISIGLH(QGICGH(ICD(MGUSMGSH(ELMMGOLM(JCSFF(^D([GIGRSIDO(^P(
LHD(LK(
ICD(KLFFLQGHR([DSJNMDJ<(
V>(#HEMDSJGHR(ICD(QGOIC(LK(ICD(ELMMGOLM>("CD(QGOIC(LK(ICD(MGUSMGSH(ELMMGOLM]([DSJNMDO(
KML[(ICD(ODKGHDO(DORD(LK(ICD(QSIDM^LOP](GJ(GHEMDSJDO(JL(ICSI(ICD(SYDMSRD(QGOIC(LK(
ICD(ELMMGOLMmJ(KNFF(FDHRIC(GJ(DfNSF(IL(ICSI(MDfNGMDO(^P(/DEIGLH(VBAV>;>X>(
@>(#HEMDSJGHR(ICD(DKKDEIGYDHDJJ(LK(ICD(ELMMGOLM>(#H(DbGJIGHR(ODRMSODO(QLLODO(SMDSJ(LM(
UMLULJDO(HDQ(QLLODO(SMDSJ](SH(SMDS(DfNSF(IL(IQGED(ICD(SMDS(LK(OGJINM^SHED(JCSFF(
^D(UFSHIDO(QGIC(ICMDD(OGJIGHEI(FSPDMJ(LK(YDRDISIGLH<(6V8(ESHLUP(IMDDJ](JNEC(SJ(LST](
CGETLMP]([SUFD](RN[](^DDEC](JPES[LMD](JUMNED](CD[FLET](UGHD](SHO(KGM](6@8(JCMN^J(
ICSI(UMLYGOD(SH(NHODMJILMP](JNEC(SJ(DFODM^DMMP](YG^NMHN[](ShSFDS](MCLOLODHOMLH](
CLFFP](FSNMDF](SHO(SFODMJ](SHO(6X8(CDM^SEDLNJ(UFSHIJ(ICSI(JDMYD(SJ(RMLNHO(ELYDM](
GHEFNOGHR(KDMHJ](JLMMDF](IMGFFGN[](YGLFDI](?GMRGHGS(EMDDUDM](HDIIFD](UCFLb](SJIDM](SHO(
QLMIJ>()FF(ICMDD(FSPDMJ(JCSFF(^D(UFSHIDO(SI(S(ODHJGIP(JNKKGEGDHI(IL(EMDSID(S(
KNFFPKNHEIGLHGHR](
HSINMSFGhDO(MGUSMGSH(ELMMGOLM>(
X>(5LHYDMIGHR(IL(S([LMD(DKKDEIGYD(FSHOJESUD>()H(SMDS(DfNSF(IL(ICMDD(IG[DJ(ICD(SMDS(LK(
OGJINM^SHED(GJ(ELHYDMIDO(IL(S([LMD(DKKDEIGYD(FSHOJESUD>("CD(KLFFLQGHR(FSHOJESUDJ(
SMD(FGJIDO(GH(LMODM(LK(DKKDEIGYDHDJJ](KML[([LJI(DKKDEIGYD(IL(FDSJI(DKKDEIGYD<(
:LLOFSHO](1DSOLQ](/CMN^](2FO(3GDFO]($SQH](SHO(0SJINMD>(
5>(.DJILMSIGLH(SHO(5LHYDMJGLH(LK($SHOJESUDJ>(
V>($SHOJESUDJ(JCSFF(^D(MDJILMDO(^P(MD[LYGHR(GHYSJGYD(YGHDJ](MD[LYGHR(GHYSJGYD(IMDDJ](
EFDSHGHR(LNI(IMSJC](ELMMDEIGHR(JLGF(DMLJGLH(UML^FD[J](UFSHIGHR(SUUMLUMGSID(UFSHIJ](
SHO(UMLUDMFP([SGHISGHGHR(SFF(HDQ(UFSHIGHRJ>(
@>($SHOJESUDJ(JCSFF(^D(ELHYDMIDO(IL(S([LMD(DKKDEIGYD(FSHOJESUD(^P(MD[LYGHR(
DbGJIGHR](GHEL[USIG^FD(YDRDISIGLH](UFSHIGHR(UFSHIJ(ICSI(SMD(SUUMLUMGSID(KLM(ICD(
UMLULJDO(FSHOJESUD(IPUD(SHO(ICD(JGID](SHO([SGHISGHGHR(SHO(UMLIDEIGHR(ICD(UFSHIGHRJ(
KML[(GHYSJGYD(UFSHIJ](ODDM](SHO(LICDM(FLHR7IDM[(UML^FD[J>(
->(?DRDISIGLH(/DFDEIGLH>("L(KNHEIGLH(UMLUDMFP](OL[GHSHI(YDRDISIGLH(UMLULJDO(SJ(USMI(
LK(S(
[GIGRSIGLH([DSJNMD(JCSFF(^D(JDFDEIDO(KML[(S(FGJI(LK(UFSHIJ([LJI(JNGIDO(IL(ICD(MGUSMGSH(
ELMMGOLM>(0FSHIJ(HLI(GHEFNODO(LH(ICD(FGJIJ([SP(^D(UDM[GIIDO(^P(ICD("LQHJCGU(;LSMO(
LK(
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/NUDMYGJLMJ](GH(ELHJNFISIGLH(QGIC(ICD(ILQHJCGU(DHRGHDDM](QCDH(DYGODHED(GJ(UMLYGODO(
KML[(
fNSFGKGDO(JLNMEDJ(EDMIGKPGHR(ICDGM(JNGIS^GFGIP>("CD(ILQHJCGU([SP(MDfNGMD(JUDEGDJ(
JNGIS^GFGIP(
IL(^D(YDMGKGDO(^P(fNSFGKGDO(DbUDMIJ(GH(ICD(1LHIRL[DMP(5LNHIP(5LHJDMYSIGLH(-GJIMGEI](
&SINMSF(.DJLNMEDJ(5LHJDMYSIGLH(/DMYGED](0DHHJPFYSHGS(3GJC(SHO(;LSI(5L[[GJJGLH](
ICD(
!>/>(3GJC(SHO(:GFOFGKD(/DMYGED](LM(JISID(SHO(KDODMSF(KLMDJI(SRDHEGDJ>(
V>(#H(%LHD(2HD](OL[GHSHI(YDRDISIGLH(JCSFF(^D(EL[ULJDO(LK(S(YSMGDIP(LK(HSIGYD(
MGUSMGSH(IMDD(SHO(JCMN^(JUDEGDJ(SHO(SUUMLUMGSID(UFSHIGHRJ(HDEDJJSMP(KLM(JIMDS[^SHT(
JIS^GFGhSIGLH>(
@>(#H(%LHD("QL](OL[GHSHI(YDRDISIGLH(JCSFF(^D(EL[ULJDO(LK(MGUSMGSH(IMDDJ(SHO(JCMN^J](
QGIC(SH(D[UCSJGJ(LH(HSIGYD(JUDEGDJ(SHO(SUUMLUMGSID(UFSHIGHRJ(HDEDJJSMP(IL(
JIS^GFGhD(ICD(JLGF>(
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.*3*.*&5*($#/"(
(

&SIGLHSF(:DIFSHO(#HYDHILMP(6&:#8<(CIIU<llQQQ>KQJ>RLYlHQGl(
(
3DODMSF(*[DMRDHEP(1SHSRD[DHI()RDHEP(63*1)8<(CIIU<llQQQ>KD[S>RLYl(
(
!HGIDO(/ISIDJ('DLFLRGESF(/NMYDP(6!/'/8<(CIIU<llQQQ>NJRJ>RLYl(
(
&SINMSF(.DJLNMEDJ(5LHJDMYSIGLH(/DMYGED(6&.5/8<(CIIU<llJLGFJ>NJOS>RLYl(
(
0)(-DUSMI[DHI(LK(*HYGMLH[DHISF(0MLIDEIGLH(6-*08(p(0)(5LOD<(5CSUIDM(WX<(
:SIDM(4NSFGIP(
CIIU<llQQQ>USELOD>EL[lJDENMDlOSISlA@`lECSUIDMWXlECSUWXILE>CI[F(
(
"CD(*KKDEIJ(LK(/UDEGSF(0MLIDEIGLH(-DJGRHSIGLH](UMLONEDO(^P(ICD(0DHHJPFYSHGS(
5S[USGRH(KLM(5FDSH(:SIDM](
@AAi>CIIU<llQQQ>ELFOQSIDMCDMGISRD>LMRl*KKDEIJLKJUDEGSFUMLIDEIGLH>UOK(
(
:DJIDMH(0DHHJPFYSHGS(5LHJDMYSHEP(6:058(
(
0DHHJPFYSHGS(&SINMSF(+DMGISRD(0MLRMS[(60&+08(
(
0DIDMJ(5MDDT(:SIDMJCDO()JJLEGSIGLH(605:)8(7(3GDFO(?GDQl9DP(0DMJLH(
#HIDMYGDQ(
(
)FFDRCDHP(5LNHIP(*ELHL[GE(-DYDFLU[DHI(
(
)FFDRCDHP(5LNHIP('DLRMSUCGE(#HKLM[SIGLH(/PJID[J(-DUSMI[DHI(
(
&SIGLHSF(5LNHEGF(KLM()GM(SHO(/IMDS[(#[UMLYD[DHI](#HE>(6&5)/#8(
QQQ>HESJG>LMR(
(
-DUSMI[DHI(LK(5LHJDMYSIGLH(SHO(&SINMSF(.DJLNMEDJ(6-5&.8(

 



 

 

 
 

 

 

 
 

Appendix E 
 

Peters Creek Greenprint Brochure 
 
 



Project Overview Process Results
Creating the Greenprint for the Peters Creek Watershed
Step 1 - Identify physical attributes within 
the watershed boundaries that contribute 
significantly to biodiversity, scenic character, 
and/or water management. 

   • Wetlands
   • Floodplains
   • Hydric Soils
   • Wooded Riparian Areas
   • Wooded Riparian Steep Slopes
   • Wooded Steep Slopes
   • Woodlands
   • Interior Forest
   • Farmland

Step 2 - Assign scores to each attribute 
indicating whether the attribute contributes to 
biodiversity, scenic character and/or water 
management.

Step 3 - Map each attribute on an equally 
spaced grid for the entire Peters Creek water-
shed. Each cell on this grid either exhibits the 
attribute or it does not. Verify by field observa-
tion that the mapping is accurate.

Step 4 - For each grid cell sum the scores for 
each attribute exhibited by that grid cell.

Step 5 – Create three groups from the resultant grid cell summed values.
  • Moderate Value (4-7)
  • High Value  (8-10)
  • Exceptional Value  (11-19)

The Peters Creek Watershed is comprised of all that
 land that  drains into Peters Creek. The creek and its 
tributaries flow through thirteen municipalities from its 
origin in Nottingham Twp, Washington County to where 
it empties into the Monongahela River at Clairton, 
Allegheny County. Land use practices within the 
watershed have a profound effect on the health and 
water quality of our streams.

Woodlands, wetlands and all types of naturally 
vegetated greenspace within the watershed provide 
many services to our communities that often go
unnoticed and unappreciated. 

They help to decrease flooding and improve water 
quality within our streams by intercepting great 
quantities of rainwater before it becomes stormwater.

Steep wooded slopes provide the scenic character
of our watershed as well as habitat for wildlife. They 
also harbor a number of rare plants.

Wooded stream banks provide shade and help to 
decrease water temperatures within streams;
important if we are to maintain Peters Creek and 
Piney Fork as viable fisheries.

Conservation of highly functional greenspace within 
the watershed is essential if we are to create and 
maintain an ecologically sustainable watershed.  

Wetlands, like the Peters Creek Biodiversity Area, help to decrease 
flooding and provide habitat for wildlife as well as a number of rare and 
endangered plant species in Pennsylvania.

A steep wooded slope covered with Trillium along Peters Creek.

    Greenspace throughout the watershed is not created 
equally. Some has a greater capacity to control storm-
water, provide scenic character and maintain biodiversity 
than others. Identifying, prioritizing and conserving 
those lands throughout our watershed contributing most 
effectively to these services is necessary in order to
create a sustainable watershed. 

Assuring adequate control of stormwater and maintenance 
of scenic character within a rapidly developing watershed 
is not a simple task. It requires a well thought out plan 
as well as cooperation between government, the business 
community and private landowners.

The Peters Creek Watershed Greenprint is a land 
conservation plan that identifies and prioritizes 
those lands throughout the Peters Creek watershed 
that most effectively harbor biodiversity, manage 
water resources and maintain the scenic character 
of our watershed. It is modelled after the methodology 
of Allegheny Land Trust’s Greenprint and utilizes 
Geographic Information System(GIS) technology and 
numerous data sources to perform this task. 

Implementing the recommendations of this Greenprint 
will help to build a sustainable watershed and guide our 
conservation efforts.

Example: A grid cell (outlined in yellow) along Piney Fork Rd 
in South Park Twp is bisected by Peters Creek. North of the creek is a 
narrow forest margin and then Snowden Wetland which falls within the 
FEMA 100 yr floodplain. Adjacent to and south of the creek is a steeply 
sloped (> 25 deg) forest in the riparian zone. Attributes exhibited by this 
grid cell along with scoring:

• Wetland                                         2
• Floodplain                                      2
• Hydric Soils                                    1
• Wooded Riparian Areas                 3
• Wooded Riparian Steep Slopes     3
• Wooded Steep Slopes                    3
• Woodlands                                     3

Total score for this grid cell:           17

This is the Peters Creek Watershed Greenprint

The Peters Creek Watershed Greenprint
can be utilized to guide conservation 
efforts and answer many questions. 

We can use it to determine individual 
parcels containing highly functional 
greenspace. 
     
Subwatersheds containing the greatest 
percentage of highly functional greenspace 
can also easily be identified; providing a 
means to most effectively concentrate 
conservation efforts where they will yield 
the greatest benefit. 
     
The analysis to the left reveals that the Beam Run, Upper Peters Creek and the 
Lewis Run subwatersheds contain the greatest percentage of highly functional 
greenspace and , therefore, provide the most important conservation opportunities 
within the Peters Creek Watershed. 

Stormwater detention ponds, like this one along Bebout Rd in Peters Twp, can be designed 
not only to decrease flooding but also to provide wildlife habitat and scenic character .



Peters Creek Watershed Greenprint
A Land Conservation Plan to identify, prioritize and 
conserve lands that harbor biodiversity, manage 
water resources, and define our watershed’s scenic 
character.

biodiversity

scenic character

water resources
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Conserving highly functional greenspace within the Peters Creek watershed is an economic
as well as a “quality of life” issue. Significant infrastructure (bridges, roads, etc.) repair and 
maintenance costs are associated with increased flooding due to inadequate stormwater 
controls and loss of greenspace.  A watershed approach to controlling stormwater is 
essential if we are to build an ecologically sustainable watershed; one that effectively 
manages stormwater, retains its scenic character, conserves biodiversity and maintains 
Peters Creek and Piney Fork as viable fishing destinations.

Recommendations for successful implementation of the 
PETERS CREEK WATERSHED GREENPRINT

1) Create a multi-municipal Peters Creek Watershed 
     Environmental Advisory Council to develop a plan to 
     conserve highly functional greenspace throughout the 
     Peters Creek watershed. 

2) Educate municipal officials and residents on the 
     benefits of preserving highly functional greenspace.

3) Develop an inventory of highly functional greenspace
     throughout the watershed at the parcel level.  

4) Encourage watershed municipalities to strengthen 
     their ordinances to proactively protect highly 
     functional greenspace. 

5) Encourage watershed municipalities and landowners
     to utilize all state programs and options provided by
     the PA Municipal Planning Code to conserve highly 
     functional greenspace.

6) Encourage Allegheny County and Washington County
     to implement a state-mandated Stormwater 
     Management Plan for the Peters Creek watershed.

7) Partner with a land trust organization to maximize 
     conservation of highly functional greenspace identified
     by the Peters Creek Watershed Greenprint. 

Catfish Run

Sleepy Hollow RunPiney Fork 

Peters Creek

Beam Run

Lick Run

Lewis Run

Peters Creek Watershed Association
P.O. Box 18007
Pittsburgh, PA 15236-0007For more information visit:   greenprint.peterscreek.org 

Questions and comments are welcome:   peterscreekwsa@verizon.net
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