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2. INTRODUCTION  
 

The Murphy’s Bottom Ecological Project was conceived within the Southwest Regional 
office of the Pennsylvania Department of Environmental Protection (PaDEP).  Permits issued 
by that office for the removal of sand and gravel from the Allegheny and Ohio Rivers by 
dredging contain a provision requiring the permittees to provide funding for habitat 
enhancement projects.  Departmental staff recognized the Murphy’s Bottom site as an ideal 
location for such a project.  It is located adjacent to the Allegheny River near Freeport, and a 
significant portion of the site has been disturbed by surface mining and processing of sand 
and gravel.  In addition, mining activity resulted in the formation of a 25-acre lake, and it was 
thought that connection of the lake to the Allegheny River would provide valuable backwater 
habitat that would benefit a variety of aquatic species. 
 
The concept was further explored in a series of discussions between Southwest Regional 
office staff and scientists at Duquesne University.  Those discussions led to an agreement 
between PaDEP and Duquesne University, under which Duquesne’s Center for 
Environmental Research and Education (CERE) would conduct a baseline biological 
inventory at the site, characterize the site’s physical conditions, and develop a master plan for 
restoring and enhancing habitats on the site.  Dr. Brady Porter of the Department of 
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Biological Sciences and CERE at Duquesne served as the principal scientist for the 
investigations.  Mr. Robert Volkmar, Chair of CERE, assisted with the project and report 
until his retirement from Duquesne University in June 2009. 
 
We anticipate that Duquesne will lead subsequent efforts, including design and 
implementation of modifications at the site and follow-up biological monitoring for a period 
of five years.  Since this is the first of an anticipated series of habitat enhancement projects, it 
is very much a demonstration project that will help shape the scope of similar efforts at other 
sites.  It is hoped that the results of long-term biological monitoring at the Murphy’s Bottom 
site will make meaningful contributions to the science of habitat restoration and 
enhancement. 
 
This report then serves to document the existing baseline conditions (i.e., pre-restoration) at 
the site.  It is important that the site’s physical, chemical, biological, and ecological 
characteristics be well understood prior to making habitat modifications.  This information is 
critical to proper design of those modifications and to the interpretation of the biological and 
ecological changes that result.  The characterization of current site conditions addresses the 
following topics: 

 
• soils and slopes 
• transportation features and site access 
• utilities 
• flood plain 
• zoning 
• terrestrial and aquatic biota 
• terrestrial cover types (i.e., habitats) 
• jurisdictional wetlands (i.e., those regulated under Section 404 of the Clean Water Act) 
• physical and chemical characteristics of the Murphy’s Bottom lake 
• microbial diversity of lake sediments 

  
Lennon, Smith Souleret, Engineering, Inc. (LSSE) provided engineering support to CERE 
and prepared a Murphy’s Bottom Site Characterization Report documenting site topography, 
soil and geotechnical conditions, and other physical features of the site.  That separately 
bound report is incorporated in its entirety into this Existing Conditions Report by reference 
as Addendum A in the accompanying Murphy’s Bottom Ecological Project Existing 
Conditions Report. 
 
This Murphy’s Bottom Ecological Project Master Plan Report will cover the suggested 
aquatic and terrestrial restoration activities, site improvements, implementation schedule, and 
associated costs for these proposed activities.  This Master Plan Report serve as the executive 
summary of all proposed reclamation activities and will reference the Existing Conditions 
Report for details as needed.    

 



 - 4 - 
\\FILEserv\N-share\PROJ\393\393-01\Reports\Master Plan\Master Plan Report - June 2011\Master Plan Report - June 2011.docx 

3. MURPHY’S BOTTOM LAKE  
 

Prior to the surface mining for sand and gravel, the entire eastern portion of the Murphy’s 
Bottom site was situated on an elevated terrace some 34 feet above the high water mark of 
the Allegheny River.  The historic removal of aggregates from the Murphy’s Bottom site in 
the 1970s through 1980s resulted in the formation of an excavated basin containing a 20-25 
acre lake.  An intermittently connected annex pond of 1.5-2 acres represents the 
southernmost pass of the dragline, and a thin layer of overburden or spoils currently isolates 
the annex from the main lake.  The annex and lake are both currently isolated from Pool 5 of 
the Allegheny River by a 30’ high by 200’ wide embankment, which represents the 
remaining riparian zone of the river.  The crest of this embankment is riparian forest varying 
in width from approximately 6’ to 50’ wide, before it abruptly drops off to the river on its 
south face and the annex/lake to the north.   
 
During the early dredging activities, the riparian embankment was breached, connecting the 
Allegheny River to the southwest side of the lake through a 500’ wide inlet channel.  The 
area to the east of the barge basin was occupied by the processing plant and product storage 
piles.  Aggregate materials mined at the site along with those dredged from the Allegheny 
River were crushed, graded, and wet-processed using water pumped directly from the 
Allegheny River.  Process water was collected in sumps and pumped to a clarifier, where 
settling occurred.  Clarified water overflowed to a constructed ditch which discharged into 
the middle of the north end of the lake, forming a delta wetland from the settled fines.  Thus 
for a short period, the lake was used as a secondary settling pond that was open to the river.  
The historic channel connecting the river to the lake was closed off by a levee constructed in 
1985 to prevent the turbidity from the gravel processing outwash from entering the 
Allegheny River.  Much of this historic information was revealed in an interview with Mr. 
John Shellhammer who operated the aggregate plant on the Murphy’s Bottom site from 1985 
until about 1988. 
 
Currently, the lake and annex experience large seasonal fluctuations in water levels.  During 
the dry months of May through September, the annex is separated from the main lake by a 
10’ high by 20-50’ wide strip of land (the overburden plus spoils from the final historic 
draglines).  From November through March, the lake water is typically elevated three or 
more feet above summer levels, thereby flooding 1.96 acres of the adjacent horsetail 
wetlands and facilitating an intermittent connection of the annex to the lake on the east end.  
High water levels can also cause a second intermittent connection of the annex to the lake 
through a channel along the west end, but this was observed on only a few dates in 2007.    
 
When fully separated, the lake and annex are sometimes at different water levels, but it has 
been difficult to understand the hydrology of the lake system using gauge boards set in the 
summer due to lower fluctuations over that season.  The long lag time between changing 
water levels in the lake, annex, and river continues to confound our understanding of the 
potential hydrological connections between these water bodies.  We suspect that the water 
level of the main lake is largely influenced by precipitation and the water table, with some 
input from the river level through the southern riparian divider.  Perhaps the annex acts as a 
partial buffer due to its position between most of the lake and the riparian divider. 
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A. Rationale for River Connection 
 

From its initial conception by PaDEP staff, the primary reclamation activity under 
consideration for the Murphy’s Bottom site was to reestablish the connection of the 25-
acre lake to the Allegheny River to provide a backwater wetland habitat and maximize 
aquatic biodiversity on the site.  Riparian surveys performed by the PaDEP along the 
Allegheny River indicate that backwater wetlands are considered to be one of the rarest 
available habitats and may be a population-limiting factor for many large river species in 
need of a sheltered refuge.    
 
The aquatic community that currently inhabits Murphy’s Bottom Lake is largely confined 
to species that gained historic access when the lake was open to the Allegheny River.  
This is true for the 10 aquatic plants, all 12 species of fish, all 4 mussel species, spiny 
softshell turtle, and common snapping turtle.  Additional taxa could have colonized the 
lake more recently by being able to transverse the steep divide between the Allegheny 
River and the lake or by migration from other parts of the site.  These include emergent 
plants (with the notable exception of Typha which is not found around the lake), northern 
watersnake, American toad, bullfrog, green frog, muskrat, beaver, waterfowl, and other 
aquatic birds.  Waterfowl, including Canada goose, wood duck, mallard, American black 
duck, and common merganser all utilize the lake.  Larval dragonflies in the family 
Libellulidae outnumber Aeshnidae larvae by a ratio of 11:1 in the lake.  Adult 
Libellulidae are also the dominant family of dragonfly collected around the site.  
 
Trautman (1981) listed the following Ohio fishes as occurring in oxbow lakes, overflow 
ponds, and backwaters of large rivers: 
 
Polyodon spathula (paddlefish)* 
Lepisosteus platostomus (shortnose 
gar)* 
Lepisosteus osseus (longnose gar) 
Amia calva (bowfin)* 
Dorosoma cepedianum (gizzard shad) 
Esox americanus vermiculatus (grass 
pickerel)* 
Esox lucius (northern pike) 
Esox masquinongy (muskellunge) 
Notemigonus crysoleucas (golden 
shiner)* 
Cyprinus carpio (common carp) 
Opsopoeodus emilae (pugnose 
minnow)* 
Hybognathus nuchalis (Mississippi 
silvery minnow)* 
Pimephales vigilax (bullhead minnow)* 

Ictiobus cyprinellus (bigmouth buffalo) 
Ictiobus niger (black buffalo) 
Ictiobus bubalus (smallmouth buffalo) 
Carpiodes cyprinus (quillback) 
Carpiodes carpio (river carpsucker) 
Carpiodes velifer (highfin carpsucker) 
Minitrema melanops (spotted sucker)* 
Erimyzon sucetta (lake chubsucker)* 
Aphredoderus sayanus (pirate perch)* 
Fundulus diaphanous diaphanous 
(eastern banded killifish) 
Lepomis cyanellus (green sunfish) 
Lepomis gulosus (warmouth)* 
Lepomis macrochirus (bluegill) 
Micropterus salmoides (largemouth 
bass) 
Pomoxis annularis (white crappie) 
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From this list, 12 species (indicated with an “*”) are considered to be backwater habitat 
specialists.  Several of these species are assigned imperiled status in Pennsylvania 
(Endangered- paddlefish, bigmouth buffalo, warmouth; Threatened- spotted sucker, 
smallmouth buffalo; Special Concern- bowfin), have undetermined status (bullhead 
minnow, river carpsucker), have not been taken from Pennsylvania (Mississippi silvery 
minnow, pirate perch), or were recently extirpated (lake chubsucker).  Although 
extensive efforts have been devoted to the propagation and release of paddlefish, they do 
not seem to be reproducing in the Allegheny River.  In the lower Mississippi River where 
paddlefish are abundant, they are often seen feeding on plankton blooms in oxbow lakes 
and backwaters.  The Pennsylvania Fish and Boat Commission also stocks muskellunge 
in Pool 5 of the Allegheny River, but this species would benefit from a nursery backwater 
habitat.  Bowfin have been transplanted from inland lakes in northeastern Pennsylvania to 
the lower Allegheny River, and it is believed that the two bowfin we captured in the 
barge basin at Murphy’s Bottom were from these transplant efforts.   
 
Between 2006 and 2010, numerous surveys of Murphy’s Bottom Lake were conducted 
by boat electrofishing, backpack electrofishing, seining, benthic trawl, SCUBA 
observations, trout-line, conventional angling, ice fishing, and gill netting with 
experimental mesh.  This produced a cumulative fish list of 12 species from the lake and 
3 species from the annex (Table 1). 
 
Table 1. Cumulative list of fish species from Murphy’s Bottom Lake and Annex. 
 

Fish Observed Scientific Name Main Lake Annex Lake 
Gizzard shad Dorosoma cepedianum X  
Common carp (I) Cyprinus carpio X  
Quillback Carpiodes cyprinus X  
Channel catfish Ictalurus punctatus X  
Brook silverside Labidesthes sicculus X  
Pumpkinseed Lepomis gibbosus X  
Bluegill Lepomis macrochirus X X 
Largemouth bass Micropterus salmoides X X 
White crappie Pomoxis annularis X  
Black crappie Pomoxis nigromaculatus X X 
Yellow perch Perca flavescens X  
Freshwater drum Aplodinotus grunniens X  
Total Species: 12 12 3 

 
The fish community is a peculiar mix of species that could have been stocked along with 
those that probably entered the lake before it was closed off from the river 15 years ago.  
Bluegill, largemouth bass, and channel catfish are the dominant species throughout 
Murphy’s Bottom Lake.  It is not clear if these three species first entered the lake when it 
was open to the river or if they were subsequently stocked by local fishermen.  Brook 
silverside, pumpkinseed, and yellow perch likely represent remnant populations from the 
historic river connection; however, the population size of all three of these species is 
extremely low in the lake.  Quillback were found only recently by gill netting in low 
water conditions of 2009 and were all adults of similar size, possibly indicating that they 
are unable to reproduce in the lake.  Gizzard shad collected from the lake were also large 
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and surpass the forage size for largemouth bass.  Furthermore, no cyprinid species were 
found in the lake, and the only forage fish appear to be brook silverside and small 
bluegill.  Both bluegill and largemouth bass in the lake seem to be overcrowded and 
stunted.  Angling on 22 August 2009 produced 83 bluegill, 24 largemouth bass, and 3 
channel catfish.  The bluegill ranged from 95-190mm total length (TL) with an average 
of 146mm TL.  The largemouth bass ranged from 140-325mm TL with an average of 
238mm TL.   

 
Although Murphy’s Bottom Lake is currently a self-sustaining ecosystem, it appears to 
be functionally similar to a farm pond that just happens to be situated adjacent to the 
Allegheny River.  Reestablishing a connection to the river could restore a better forage 
base, and the sheltered and weedy waters would open up an ideal habitat for many large 
river species.  A single-pass nighttime boat electrofishing of the barge basin on the 
Murphy’s Bottom Site revealed 29 species of fish, four of which were not otherwise 
observed in extensive samplings efforts of the adjacent Allegheny River (see Table 15 of 
the Existing Conditions Report).  These species include bowfin, golden shiner, rosyface 
shiner, and brook silverside.  In the heat of the summer, large schools of longnose gar, 
smallmouth buffalo, and black buffalo can be seen basking in the upper waters of the 
barge basin.  Given the fish diversity in the barge basin and adjacent Pool 5 stretch of the 
Allegheny River, along with their preference for vegetated backwaters, we might expect 
to see 23 new species of fish species in Murphy’s Bottom Lake if it were reconnected to 
the river, including longnose gar, bowfin, muskellunge, golden shiner, smallmouth 
buffalo, black buffalo, and river carpsucker.  The proposed connection to the river should 
strengthen the existing white crappie, black crappie, yellow perch, and brook silverside 
populations in the lake and establish a variety of minnow species that could provide 
additional forage to support the picivorous fish community.  Yellow perch require 
abundant aquatic vegetation for their reproductive strategy of egg stranding, and these 
conditions could be accommodated all along the margins of the lake.  These weedy edges 
of the lake would provide good holding cover for ambush predators like longnose gar, 
bowfin, and muskellunge.   

 
The water quality parameters taken over the past three years at Murphy’s Bottom Lake 
(water temperature, specific conductance, pH, turbidity, dissolved oxygen, and 
chlorophyll concentrations) all fall within acceptable range to support a warm water 
fishery.  For details on these parameters, see the Existing Conditions Report. 

 
Fish diversity and abundance is linked to freshwater mussel diversity through the 
parasitic life stage of their glochidia larvae.  Several SCUBA surveys of Murphy’s 
Bottom Lake revealed only three established species of native mussels (Wabash pigtoe, 
fatmucket, and giant floater) along with the invasive Asiatic clam.  Based on the fish and 
mussel diversity in the Allegheny River Pool 5, we might expect to see the establishment 
of five additional native mussel species in the lake after reestablishing a river connection.  
These would include the mucket, spike, fluted-shell, pink heelsplitter, and paper 
pondshell, along with the invasive zebra mussel.  The diversity of substrates in the lake 
should provide a variety of benthic habitats to sustain large mussel populations but would 
always be limited to the species that prefer lake conditions.  A river connection might 
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also provide access to the lake for the mudpuppy, the essential host for the glochidia 
larvae of the endangered salamander mussel (Simpsonaias ambigua).  The adjacent 
section of the Allegheny River is already known to support a healthy salamander mussel 
population. 

 
The steep riparian embankment along Murphy’s Bottom Lake and Annex appears to have 
limited the turtle diversity to a few individuals of the common snapping turtle and spiny 
softshell.  Nests of spiny softshell turtle are abundant in midsummer along the sandy 
banks of the barge basin but have not been discovered around the lake or annex.  
Reconnecting the lake to the river should bolster these populations and may allow the 
establishment of Eastern painted turtle population.  Beaver activity around the lake has 
created a number of good basking sites for turtles.  

 
A similar lake formed by sand and gravel dredging is found on the left descending bank 
of the Allegheny River Pool 4 (40o 39’ 32.76”N, 79o 41’31.51”W), located a short 
distance downstream from the mouth of Buffalo Creek in Westmoreland County, PA.  
This site is referred to as the River Forest Drive “Cove” Site in the Pond Sedimentation 
Study.  Aggregate surface mining was believed to be terminated in the late 1960s, and the 
cove has remained connected to the Allegheny River.  Boat electrofishing with the 
assistance of PaDEP staff on 31 May 2007 revealed an interesting and diversified aquatic 
community of 16 species at this site (Table 2).  Eight of these species are not currently 
found in the isolated Murphy’s Bottom Lake. 

 
Table 2. Electrofishing survey of River Forest Drive “Cove” Site, Pool 4 Allegheny 
River. 

 
Cove off RDB, Pool 4 Allegheny River, Westmoreland Co., PA 
31 May 2007, 13:55-14:50. Boat Electrofishing with PADEP 
Common Name Scientific Name # 
longnose gar Lepisosteus osseus 1 
gizzard shad Dorosoma cepedianum 1 
quillback Carpiodes cyprinus 2 
common carp Cyprinus carpio 1 
mimic shiner Notropis volucellus 2 
silver redhorse Moxostoma anisurum 2 
golden redhorse Moxostoma erythrurum 1 
redhorse sp (YOY) Moxostoma sp.  2 
smallmouth buffalo Ictiobus bubalus 1 
green sunfish Lepomis cyanellus 1 
bluegill Lepomis macrochirus 7 
largemouth bass Micropterus salmoides 1 
black crappie Pomoxis nigromaculatus 1 
yellow perch Perca flavescens 1 
walleye Sander vitrius 3 
logperch Percina caprodes 2 
freshwater drum Aplodinotus grunniens 2 
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The embayment on the right descending bank of the Ohio River near the Montgomery 
Dam is also known for its high biodiversity.   

 
In summary, the reclamation action of reestablishing the connection between the 
Allegheny River and Murphy’s Bottom Lake is expected to drastically increase the 
biodiversity of fish, mussels, amphibians, and reptiles species.  It will also support the 
current populations of these organisms in the lake by facilitating gene flow, increasing 
forage, and adding complexity to the ecosystem.  The only negative biological effect of 
reestablishing a river connection is the potential for more rapid succession of the lake by 
siltation.  Additional concerns would be the facilitation of public access to the lake from 
the boat traffic along the river.  Both of these concerns could be addressed through 
careful design of the connecting channel. 

 
B. Discussion of River Connection 

 
PB Americas (PBA) under subcontract to LSSE prepared a Pond Sedimentation Study 
report dated September 25, 2008 and revised June 9, 2009 (Appendix A).  
 
The PBA report and this Master Plan are intended to be planning tools rather than design 
documents; therefore, only concepts for a river connection are presented, and subsequent 
design will be required to implement the connection.  The design also must consider 
access for maintenance. 
  
The PBAs report is a summary of qualitative and theoretical sedimentation analyses for 
use in evaluating potential impacts to the Murphy’s Bottom Ecologic Restoration Project.  
The analyses documented in this report have been compiled and are based upon 
secondary source data and mapping.  The results of the analyses are used for concept 
level evaluations of three different potential connections between the Murphy’s Bottom 
Lake and the Allegheny River.  The three channel connection alternatives proposed and 
considered in this report include a wet channel connection, a dry channel connection, and 
a submerged pipe culvert. 
 
The goals of the channel connections in the Murphy’s Bottom Ecologic Restoration 
Project are as follows: 
 
• Increase biological diversity to the lake’s aquatic habitat. 
• Provide an accessible spawning habitat for stressed species of fish in the Allegheny 

River. 
• Provide a low-maintenance, self-sustaining connection between the lake and the 

Allegheny River. 
• Restrict public access to the lake through the channel connection, at least during the 

five-year post-reclamation monitoring period.   
• Provide minimal impact to the long-term lake depth and lake water volume. 

 
Based on qualitative analyses of inlet sedimentation and stability, the dry channel 
connection and the wet channel connection can both provide self-sustaining connections 
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between the river and the lake using the recommended sizing concept.  Analysis of the 
available data indicates that a submerged pipe culvert could potentially experience 
sedimentation issues and would be a higher maintenance option for formation of a river – 
lake connection.  As also noted, the minimum length of the pipe needed to bridge the area 
between the lake and the river will produce a heavily shaded (near dark) length of pipe 
that provides a non-ideal fish passage solution.  Given these concerns, the submerged 
pipe culvert alternative does not meet the goals of the project. 
 
Based on the available data, a simplified sedimentation analysis was used for evaluation 
of the dry channel and the wet channel connection alternatives.  The analysis result 
indicates the following impact to lake depth and volume: 
 
Table 3. Sedimentation analysis results indicating impact of dry channel and wet channel 
connection alternatives on lake depth and volume. 

 
Channel Type Time Lake Depth Lake Volume 

Wet Channel 50 Year 
100 Year 

65% Decrease 
82% Decrease 

46% Decrease 
70% Decrease 

Dry Channel 50 Year 
100 Year 

40% Decrease 
54% Decrease 

18% Decrease 
32% Decrease 

 
The submerged pipe culvert alternative was not analyzed using the same analysis as the 
wet channel and dry channel alternatives.  However, the sedimentation performance of 
the pipe culvert will fall between the performance of the dry channel and the wet channel 
connection alternatives, provided that the pipe inlets remain unclogged. 
 
The results of this study show the anticipated sedimentation properties of the Murphy’s 
Bottom Lake under the three proposed channel connection alternatives.  Ultimate 
selection of the appropriate channel connection alternative will require consideration of 
these results plus consideration of impacts due to water surface impacts to the lake 
normal pool elevation, impacts to the water quality of the lake, and the ability of each 
connection type to meet the goals of increased biological diversity and spawning habitat.  
Based strictly on sedimentation considerations, the dry channel connection provides the 
lowest impact alternative for connection of the Murphy’s Bottom Lake to the Allegheny 
River. 
 
This report and the type of lake/river connection were discussed at a Murphy’s Bottom 
task group meeting held at the Southwest Regional Office of the PaDEP on 14 May 2009.  
In attendance were Brady Porter, Bob Volkmar (Duquesne), Larry Souleret (LSSE), Dave 
Beal (Armstrong Co. Conservation District), Dan Counahan (PaDEP), and Tom 
Shervinskie, Sue Thompson, and Bob Ventorini (PA F&BC).  It was a consensus of this 
group that a wet connection has the greatest potential of increasing biological diversity to 
the lake’s aquatic habitat, acknowledging the expected shortened life of the wetlands.  
Fish migration is highly sensitive to timing such that limiting the connection to high 
water events (dry connection option) might exclude the ability for aquatic organisms to 
utilize the lake refuge efficiently.  Esocids (like Northern pike and muskellunge) spawn at 
ice out and might be excluded in the dry channel connection design.  An equally 
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important consideration is fish emigration from the lake back to the river, where larval or 
adult fish could be trapped in a rapidly warming environment.  As a result, a wet 
connection is recommended for this Master Plan.  Also recommended is the construction 
of a forebay in the lake to collect sediment to reduce impact to the main lake.  The best 
solution would appear to be connecting the river to the annex which could act as a 
sediment trap.  Water velocity would decrease in the annex and drop much of the 
sediment load.  The annex could then have one to several wet connections to the main 
lake.  Two possible locations for the annex to lake connection are shown on Exhibit 2. 
 
After the proper planning, design, and permits are obtained, the actual formation of the 
wet channel could be best carried out through the cooperation with one of the dredging 
companies.  It should be noted that the annex will fill with silt and will require periodic 
maintenance.  Maintenance should occur from the river side to prevent damage to 
wetlands to the east of the annex. 
 
The wet channel connection also allows small boats to enter the lake at any time.  
Although the University and PaDEP would like the ability to enter the lake with research 
vessels, entrance by the public is not advisable; therefore, the connection will provide 
security measures to prevent unauthorized entry. 
 

4. TERRESTRIAL HABITAT ENHANCEMENTS  
 

A. Early Successional Stage Habitat 
 

Staff from the Pennsylvania Game Commission and the Carnegie Museum of Natural 
History confirm that the high bird and plant diversity we currently document at Murphy’s 
Bottom is a result of the diversified habitats on the site.  A general goal for the terrestrial 
habitat management is to maintain some of this habitat diversity through planned land 
management.  The disturbed eastern portion of the site contains scrub/shrub, upland 
scrub/shrub, and old field/scrub land habitats (see Exhibit 1).  In these areas, the topsoil 
was mostly removed and replaced by compacted aggregates and abandoned sand piles.    
 
We propose to selectively cut and grade some of the abandoned sand pile regions in the 
upland scrub/shrub sections (see the clearing and grubbing section and grading section of 
the Ancillary Site Improvements) and maintain these regions as early successional shrub 
land habitat by actively cutting larger trees.  A long-term goal involves the systematic 
removal of the invasive autumn olive and honeysuckle shrubs and replacement with 
native berry-producing shrubs.  We intend to hinge the aspens that are taking over the 
horsetail marsh section of the scrub/shrub habitat just east of the lake wetlands to 
encourage a denser but younger aspen stand that will be maintained as early successional 
habitat.  Maintenance of early successional habitat should encourage the continued use by 
a number of species, including woodcock and ruffed grouse, two species that are only 
sporadically seen on the site today.  Maintenance of early successional habitat is 
consistent with the mission of the Ruffed Grouse Society, and they may be able to assist 
in clear and grubbing activities with both manpower and equipment.  Students from 
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Duquesne University and local horticultural groups like the Armstrong County Chapter 
of the Master Gardeners can also be recruited to assist with these activities. 
 
The old field scrub habitat has highly compacted gravel and sand substrate and seems 
incapable of supporting trees and even shrubs.  This old field habitat also contains several 
jurisdictional wetlands that were created from the slow draining of these artificially 
compacted soils.  If the old field area were aerated to encourage shrub growth, it might 
drain these small wetland areas and become dominated with invasive species.  We 
therefore propose leaving the old field/scrub habitat as it is but would consider the 
planting of native grasses to enhance the area for birds and other wildlife.    
 
The transition forest habitat along the north end of the lake and along the lake trail is also 
proposed to be maintained as early successional scrub land (Exhibit 2. Habitat 
Enhancement Plan).  This region has been colonized by black cherry (Prunus serotina), 
black locust (Robinia pseudoacacia), and sycamore (Platanus occidentalis) that are 
reaching maturity but also contains invasive species like tree-of-heaven, autumn olive, 
multifloura rose, and Japanese knotweed.  There is merit to leaving a wooded riparian 
zone slope along the lake, but the tree-of heaven and other invasive species should be 
removed to encourage the establishment of native shrubs and small trees.  Recently, it 
appears that heavy beaver activity is maintaining this area at the desired tree composition.  
The transition forest between the south end of the lake and the Allegheny River riparian 
forest will be left largely undisturbed, other than natural beaver activity that may occur 
and the removal of invasive species.   
 
The western portions of the Murphy’s Bottom Site were undisturbed by the sand and 
gravel mining and were last logged in the 1960s.  This area includes riparian forest, 
forested lowlands, and upland forest that will remain undisturbed.  The riparian forest has 
been largely undisturbed by the mining activity and logging activities and has some of the 
best tree diversity on the site.  The upland forest is undergoing a natural transition, with 
the black locust dying off and being replaced with black cherry, oak, sugar maple, and 
tulip poplar.  A healthy understory of spicebush and ferns has developed, and a small 
pawpaw patch is expanding and producing fruit.  The dead black locust trees provide 
natural snags for use by woodpeckers and owls.  We are also starting to record nice 
woodland birds like the scarlet tanager and ovenbirds in the forested uplands.   
 
The forested lowlands contain a mature silver maple floodplain community.  This region 
floods in the winter and early spring, as the Allegheny River breaches its floodcrest by 
backing up the mouth of Knapp Run.  Silver maple floodplains were once common along 
the Allegheny River but have been largely replaced by cottages and other development.  
It is therefore important to assure that this region remains undisturbed.  
 

B. Invasive Species Management 
 

The eastern disturbed parts of the site have been colonized by a variety of opportunistic 
plants, including invasive species.  The most aggressive invasive terrestrial plants are 
tree-of-heaven, Japanese knotweed, and multiflora rose.  These species have extensive 
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energy reserves stored in underground roots, runners, and rhizomes.  If only the surface 
vegetation of these plants is cut or treated, they will go into emergency survival mode and 
will produce numerous arrays of new shoots, thus making removal even more difficult.  
To kill these plants, you must either treat them with systemic herbicide that will kill the 
roots or exhaust the underground nutrient storage by repeated yearly cutting.   
 
For the past two years, summer research students from Duquesne University have been 
battling tree-of-heaven along the lake trail using the “hack and squirt method” suggested 
by Penn State University.  In late June or mid-July the diameters of these trees are 
measured to calculate the ideal number of one-inch cuts that will be performed through 
the bark.  For every inch of tree diameter, a one-inch cut is made, being careful to not 
ring the tree, which would otherwise trigger the emergency growth response.  Within a 
few minutes, concentrated Garlon is directly applied to the cuts.  Treated trees are marked 
and numbered by flagging to facilitate follow-up efficacy.  To date we have treated 236 
tree-of-heaven using this method, and most trees have either died or are dying without 
producing sappers or suckers.  This project serves as an important volunteer “service 
learning” activity for Duquesne University science majors and is incorporated into the 
Summer Undergraduate Research Program.     
 
Japanese knotweed is being manually cut with machete several times during the growing 
season by Duquesne staff.  This has been keeping it from reaching dense stands that 
would otherwise shade out light for other species and prevents it from setting seed.  Over 
time, this should exhaust the nutrient reserves in its extensive underground rhizome 
system.  Since knotweed often grows near water, we do not recommend general foliar 
spray unless it is done by a professional using a wetland friendly herbicide like Rodeo.      
 
Students from the Ecology Club and Duquesne University have initiated removal of 
invasive species including garlic mustard and multiflora rose from defined plots at the 
wooded edge of the underground pipeline that lies between the lake and the upland forest.  
This should continue to be a yearly activity to slow the advance of this invasive species 
into the woodlot.  It seems almost pointless to conduct removal efforts on Nepalese 
browntop (Japanese stilt grass) and mugwort, as these species are widely distributed and 
almost impossible to control.  
 
The wetlands at the southeastern portion of the lake have an established colony of the 
common reed (Phragmites communis) among the horsetails and near the lake shore.  It 
has started to establish new areas through its extensive underground rhizomes.  Unless a 
new treatment becomes available, controlling the common reed will require multiple-year 
treatments with a wetland friendly herbicide like Rodeo.  This should be conducted 
before the lake is open to the river to prevent the spread of the seeds downstream. 
 
The invasive shrubs on the Murphy’s Bottom Site are mostly composed of autumn olive, 
along with the much less common Russian olive, common privet, and honeysuckle.  The 
autumn olive and Russian olive were likely intentionally planted on the site to encourage 
wildlife, and indeed the numerous berries from these species are readily taken by birds 
and black bear to the point that only a few berries remain by late December.  Long-term 



 - 14 - 
\\FILEserv\N-share\PROJ\393\393-01\Reports\Master Plan\Master Plan Report - June 2011\Master Plan Report - June 2011.docx 

systematic removal and replacement of these species with other berry-producing shrubs is 
a goal, but it will be a slow and labor-intensive process.  As long as they are not with 
fruit, these shrubs can be chipped and spread over the region to improve topsoil.  We can 
expect long-term preventative follow-up to remove new sprouts from the now extensive 
seed bank of autumn olive on the site. 
 
The main lake and annex are extensively colonized with Eurasian watermilfoil 
(Myriophyllum spicatum).  Previous studies prove this species to be difficult to eradicate 
when there are desirable species of macrophytes in the same water body.  Nine other 
species of aquatic plants are competing with the Eurasian watermilfoil in the lake and 
keep it from dominating throughout the year.  This introduced species offers protected 
areas in the lake that are utilized by aquatic macroinvertebrates and young of the year 
fish.  We therefore do not intend to control Eurasian watermilfoil unless it somehow 
becomes the only species in the lake. 
 

C.  Nesting Facilities 
 

The Murphy’s Bottom Habitat Enhancement Plan includes building structures to 
encourage wildlife nesting habitat.  Ospreys are often seen along the Allegheny River and 
Murphy’s Bottom Lake as they search for fish.  To encourage the recovery of this 
species, single-pole osprey nesting platforms will be installed, following the general  
guidelines that they should be placed 50 meters from the water in an undisturbed area and 
no closer than 300 meters apart.  Three platforms can be placed along the riparian forest 
ridge between the lake and the Allegheny River and spaced about 550 meters apart from 
one another.     
 
Wood ducks have been observed in the shallow section of the lake, the annex, and the 
flooded area of the unnamed tributary in the forested uplands.  Two wood duck nesting 
boxes can be installed in the unnamed tributary wetland and one or two in the lake annex.   
 
Mist-net surveys along the pipeline at Murphy’s Bottom indicate that at least three 
species of bats (Eptesicus fuscus, Myotis septentrionalis, and Myotis lucifugus) are 
common.  The open areas above the lake and annex and adjacent Allegheny River 
provide ideal hunting grounds for bats.  If they are to be successful, it is essential that bat 
boxes be installed such that they receive the warming from the morning sun.  The area 
along the south trail of the Allegheny River riparian forest should support at least two 
such boxes.   
 
Students from Duquesne University and Boy Scout troops can be recruited for the 
construction and installation of these nesting facilities.  They can be maintained as a 
yearly activity of the Duquesne University Ecology Club.    
 

D.  Deer Management 
 

Nate Havens and Tammy Colt of the Pennsylvania Game Commission conducted a site 
visit to Murphy’s Bottom and felt that the site could benefit from the Deer Management 
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Assistance Program (DMAP).  The understory of the upland forest and forested lowlands 
is being overgrazed by deer.  The Pennsylvania DMAP project allows DCNR to grant 
additional means for landowners to manage deer and meet their land-use goals such as 
forest regeneration. It also provides additional opportunities to the hunters who 
participate in the program.  As the Murphy’s Bottom Site is under the ownership of 
Buffalo Valley Limited and currently leases it for hunting to the Promiseland Hunt Club, 
the owners could explore this option with the hunt club.  Typically, qualified landowners 
are issued DMAP coupons for antlerless deer at a rate of up to one coupon for every 50 
acres of non-cultivated land.  This would result in only 2 antlerless deer for the site per 
year, but given its status as an ecological research site, there can be exceptions to grant 
more permits. 
 

E. American Chestnut Propagation Facility 
 

At the suggestion of Gary Gilmore from the PA DCNR, we invited Sara Fitzsimmons 
from the American Chestnut Foundation for a site visit to Murphy’s Bottom on 6 May 
2009.  Of particular interest were the abandoned sand mounds on the east end of the 
property.  Sandy soils seem suitable for the propagation of the American chestnut.  Gary 
brought four sprouting American chestnuts with him, and we planted them inside 
protective sleeves at the top of the sand mound, just northeast of the barge basin.  After a 
week, they were enclosed with chicken wire cages to protect them from deer grazing.  
Three of the four seedlings were still growing in 2010, but since they are not blight 
resistant, ultimately they will perish.  This nevertheless demonstrates that the abandoned 
sand mounds could provide suitable habitat for the species.  We therefore propose to 
designate a 2-acre region at the intersection of the upland scrub/shrub and old field scrub 
land, northeast of the barge inlet, as an American Chestnut Propagation Area.  This area 
would be fenced off to create a deer exclosure and would be planted with advanced 
hybrid seedlings that have the potential to be blight resistant.  Maintenance of the site 
could become a long-term research activity for Duquesne Students, and we could 
incorporate marker selected crosses into this research program.  Given that the American 
chestnut was once one of the most dominant trees in the Pennsylvania forests, it would be 
great to contribute to this national restoration effort.       
 

5. KNAPP RUN STREAM IMPROVEMENTS  
 

Knapp Run enters the northwest region of the Murphy’s Bottom site as a second order high-
gradient stream.  After passing under a bridge for the railroad, it meanders through the 
lowland forest to joint with the Allegheny River.  The main channel of Knapp Run is 2.74 
miles in length, but only the final 0.22 miles runs through the Murphy’s Bottom site.  Knapp 
Run is fed by several springs, lies in a deep valley, and has a wooded riparian zone for 
approximately 80% of its length.  As a result, it maintains low water temperatures throughout 
the year.  A HOBO shuttle was deployed in Knapp Run 1.5 km upstream from the railroad 
culvert (40o41’50.56”N 79o38’31.74”W) to record water temperature in 15-minute intervals 
from 17 September 2008 through 3 August, 2009 (see Figure 41 in the Existing Conditions 
Report).  Although Knapp Run is listed in the Pennsylvania Code as a warm water fishery 
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(WWF), throughout our monitoring period the water temperature never exceeded 20oC and 
generally stayed under the critical maximum temperatures for a trout stocked fishery.   
 

   
Figure 1.  Upper section of Knapp Run 
upstream from the Murphy’s Bottom 
property line.  3 August 2009. 

Figure 2.  Knapp Run, looking upstream 
where it first enters the Murphy’s Bottom 
site under the railroad bridge.  8 July, 2008. 
 

 
On 30 March 1990, following heavy rains, a landslide in the Knapp Run Valley at 40o 42’ 
37”N 79o 38’ 22.3”W (0.6 km north of the Murphy’s Bottom site) caused a section of the 
Buckeye Pipeline to rupture, spilling 75,000 gallons of mixed diesel, gasoline, and kerosene 
down the steam and into the Allegheny River.  In early April, a significant amount of earth 
moving was performed to stabilize the landslide, contain the spill, and replace the pipeline 
section.  Sediment from these operations settled in the Knapp Run floodplain and is 
responsible for the partially buried main channel of Knapp Run on the Murphy’s Bottom site.  
During periods of high water (winter and early spring), the Allegheny River backs up the 
Knapp Run channel and floods portions of the silver maple floodplain on the site.  The 
intermittent flooding has deposited a thin layer (5 cm) of fine silt over the lower floodplain.  
During periods of low water (most of the summer and fall), Knapp Run braids in the 
floodplain, and the main channel runs underground for 15.24 meters (Figure ***) before 
being joined by the east braid by a small 1-meter drop. The substrate after the connection is 
heavily silted where the stream runs west behind the river flood crest and enters the 
Allegheny River.   
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Figure 3.  Knapp Run, looking 
downstream toward the river, showing 
the main channel where it runs 
underground.  8 July, 2008. 

Figure 4.  Main channel in the foreground, 
traveling left to right, is joined by the 
braided side channel via a small drop.   
25 March, 2009. 
 
 

The buried section of the main channel and small waterfall at the confluence of the braided 
side channel in Knapp Run prevent aquatic organisms of the river from being able to move 
upstream from April to November.  Seven species of fish were found in Knapp Run, with the 
high-gradient sections inhabited by redside dace, western blacknose dace, and creek chubs.  
Anecdotal accounts exist of an established brown trout population in Knapp Run before the 
1990 Buckeye Pipeline spill, but we have not captured any trout in our surveys.  We still 
need to backpack electrofish the reach upstream of the Buckeye Pipeline crossing to verify if 
a trout population persists. The macroinvertebrate diversity in Knapp Run is good, revealing 
insect orders indicative of high water quality like Ephermeroptera, Plecoptera, and 
Trichoptera.  Amphibian surveys indicate that Knapp Run has an exceptionally high 
salamander diversity of 8 species, starting just below the railroad culvert and extending 
upstream through the wooded valley.  Larval spring salamanders (Gyrinophilus 
porphyriticus) were found on several occasions in a spring seep that enters Knapp Run on the 
right descending bank, upstream of the railroad tracks.  Salamander numbers and diversity 
drop off drastically in the floodplain section of Knapp Run, as the earth moving associated 
with the pipeline rupture in 1990 has elevated this area with approximately 10 cm of 
transported sediment. 

 
On 25 March 2009, staff from Duquesne University and LSSE surveyed Knapp Run’s main 
channel, braided side channel, and intermittent tributaries that run through the Murphy’s 
Bottom site.  The section of the main channel that experiences subsurface flow is indicated 
on the Existing Cover Type map Exhibit 1.  At the Murphy’s Bottom task group meeting 
held at the Southwest Regional Office of the PaDEP on 14 May 2009, we discussed the 
potential for a project to restore the above-ground flow of Knapp Run’s main channel to 
permit fish passage and recolonization from the Allegheny River.  Focusing on the 15.24 
meter section of Knapp Run that currently runs underground, we proposed to locate the old 
stream channel by probing the surrounding floodplain.  Once the old channel is located, we 
propose to remove the covering sediment to re-establish the main channel.  These activities 
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will require a PaDEP Chapter 105 Permit requiring environmental assessments and 
hydrologic and hydraulic studies. 

 
The PA Fish and Boat Commission may still hold a portion of the funds received from the 
1990 Buckeye Pipeline spill on Knapp Run.  At the Advisory Committee meeting for the 
Three Rivers Ecological Research Center held on 10 August 2009, these funds were being 
considered as a small funding source for reclamation grant proposals that would have been 
administered by the now discontinued Three Rivers Center.  If these funds still exist, it would 
be appropriate to use a portion of these funds for this Knapp Run restoration project. 

 
6. ANCILLARY SITE IMPROVEMENTS  
  

It is proposed to improve the Murphy’s Bottom site by removing abandoned mining 
structures, enhancing terrestrial and aquatic habitat, and providing a setting for 
environmental education activities for the University and Commonwealth environmental 
agencies.  Ancillary site improvements, as shown on the Habitat Enhancement Plan (Exhibit 
2), have been grouped into the following elements which will be discussed further: 

 
1. Site Preparation 
2. Site Access 
3. Other Site Improvements 
4. Building and Amenities 

 
A. Site Preparation 

 The site was previously mined and not reclaimed.  As a result, the site is littered with 
abandoned man-made structures, piles of sand and gravel, miscellaneous debris, and old 
barge docking facilities.  In addition, volunteer vegetation has covered all of the disturbed 
areas, and some of the vegetation is considered invasive species.  The purpose of the site 
preparation is to remove the abandoned man-made features, grade the site to a more 
natural condition, and stabilize the newly graded areas with native vegetation. 

 
1. Clearing and Grubbing and Selective Cutting  

 
This work shall be accomplished by both contractor and volunteer groups to remove 
invasive vegetation and vegetation in areas of the proposed grading.  Vegetation 
removed will be shredded and stockpiled on site to be later spread over the disturbed 
areas.  Topsoil is basically non-existent on the site, and the soil layer is made up of 
sands and gravels that do not have sufficient nutrients to support vegetation.  
Shredded material will be used to create an organic layer for vegetative growth.  
Shredding of invasive species should be done at a time when the particular species is 
not in seed to prevent further spread of the species.  In addition, care must be taken 
during grading to isolate and destroy root mats of species that spread through their 
root systems. 
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Figure 5.  Autumn Olive Fruit. 

 
Volunteer groups could be used for this phase - specifically in selective cutting, 
shredding, and root isolation.  Groups such as The Ruffed Grouse Society, the 
Armstrong County Chapter of the Master Gardeners, Boy Scouts of America, and the 
Armstrong County Conservation District may be recruited for this work. 

 
2. Grading  

 
Given the volume of the earthwork required to be moved to bring the site to a more 
natural condition, this work should be accomplished by a contractor.  Also, the earth 
moving operation will require a National Pollution Discharge Elimination System 
(NPDES) Permit issued through the County Conservation District and PaDEP.  This 
Permit will require an Erosion and Sedimentation Control Plan and a Post 
Construction Stormwater Management Plan which must be prepared by a professional 
engineer in accordance with the use of Best Management Practices as established by 
PaDEP. 

 
The purpose of the grading is to return the area of the site which was used as a staging 
area for mining to a more natural condition and to grade the site for future 
construction of a general purpose building and other amenities relating to 
environmental education.  See Exhibit 3 for proposed grading. 

 
Grading should be performed in accordance with the recommendations set forth in the 
Geotechnical Engineering Investigation dated August 27, 2008, prepared by Garvin, 
Boward, Beitko under contract to LSSE, which can be found in Addendum A of the 
Existing Conditions Report. 

 
3. Demolition and Removal of Constructed/Abandoned Features 

 
Constructed/abandoned features as shown on the plan of the same name (Exhibit 4) 
shall be removed from the site with the exception of gas pipe lines and their 
associated facilities and the Murphy Family Cemetery.  The features to be removed 
include:   
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1. Railroad conveyor 
2. Waste dumpster 
3. Concrete pads/foundations 
4. Utility and power poles 
5. Storm sewer pipes 
6. Debris 
7. Brick structure at entrance 

 
The Buffalo & Pittsburgh Railroad, Inc. is the owner of the railroad conveyor and is 
responsible for its removal, including foundations.  The railroad should be notified of 
its responsibilities and given a timeframe for removal. 

 

 
Figure ;6.  Gravel Piles and Conveyor. 
 
Removal of the waste dumpster should be a simple call to the owner, U.S. Waste 
Service, asking them to remove the dumpster. 
 
Removal of the brick structure, concrete pads and foundations, abandoned utility and 
power poles, storm sewer pipes, and debris can be included in the scope of work 
under the grading contract.  However, those power poles that may be used to provide 
power to a future building should remain.  Removal should be discussed with the 
power company. 
 

4. Barge Removal  
 
Barges used for docking and as a work platform during the mining operation should 
be removed.  In the long term, if they are left in place, they will become a 
maintenance issue.  The barges are sunken and filled with sand/gravel material from 
the mining operation.  As the barge hull rusts, the barges will become unstable and a 
hazard.  There are three visible barges.  Two barges are stacked on each other and lie 
in a north/south alignment on the east side of the barge inlet.  A third barge extends in 
an easterly direction from the north end of the stacked barges.  This third barge has a 
significant depth of earth cover, and a jurisdictional wetland has developed at the 
ground surface at the approximate middle of the barge. 
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Figure 7.  Wetland at Third Barge. Figure 8.  Sunken and Filled Barges. 
 
Barge removal will require the services of a barge salvage contractor and Chapter 
105/404 Permit from the PaDEP and Corps of Engineers.  Wetland 
replacement/mitigation may have to be addressed in the permit process for removal of 
the third barge.  Alternatively, the third barge could be cut and only partially 
removed, leaving the remaining portion under the wetland undisturbed.  After 
removal, the bank of the barge inlet will be graded to a slope as recommended in the 
Geotechnical Engineering Investigation. 

 
B. Site Access 

 
The site has access via public roads and the river.  Existing access roads were suitable for 
use by the private entity mining the site that was familiar with issues relating to the use of 
the roadway and the railroad crossing.  The proposed use as an environmental education 
facility opens the site to a variety of groups and individuals who may visit the site for the 
first time; therefore, the roadways and railroad crossing must be improved to provide safe 
access. 
 
It is not the intent to provide public access via the river but to provide controlled river 
access for educational purposes. 

 
1. Public Road Improvement 

 
Two South Buffalo Township roads provide access to the site:  Murphy’s Bottom 
Road and Iseman Road.  Township maintenance is limited on both roadways, and the 
roads receive no winter maintenance beyond the end of the paved roadway.  Both 
roadways connect to Ford City Road (SR 128) and continue south to the site.  The 
roads have an improved bituminous surface that terminates at the top of the plateau 
above the Murphy’s Bottom site.  The remainder of both roads has a gravel surface. 

 
To provide a safe public route that can be used year round, it is proposed to improve 
approximately 3,500 feet of Iseman Road from the terminus of its paved section to 
the site access road near the railroad crossing.  The scope of the improvements must 
be submitted to the Township for review and approval.  Since traffic volumes will be 



 - 22 - 
\\FILEserv\N-share\PROJ\393\393-01\Reports\Master Plan\Master Plan Report - June 2011\Master Plan Report - June 2011.docx 

minimal, it is proposed to improve the unimproved portion of Iseman Road to a 
condition similar to the existing paved section.  Improvements will include: 

 
1. Grading and leveling of road surface with bituminous pavement 
2. Define roadway gutters, ditches, and shoulders 
3. Add cross pipes as required to control drainage 
4. Surface with a double bituminous surface treatment (tar and chip) 

 

 
Figure 9.  Unimproved Iseman Road  
at Access Road. 

 
  After the improvements, the Township would then be requested to provide winter 

maintenance of Iseman Road to the site. 
 

  The improvements will require the services of a contractor and Township review and 
approval. 

 
2. Site Access Roadway 

 
The site access roadway will begin at the end of the newly improved section of 
Iseman Road, continue south into the site, cross the railroad tracks, and then turn west 
and continue across the site, ending at the west side of the barge inlet, all as shown on 
the Habitat Enhancement Plan, Exhibit 2.  The site access road will follow the route 
of the existing roadway used for mining operations. 
 
The improved access roadway will be approximately 15 feet wide and have a gravel 
surface, graded to drain without construction of storm sewer pipe except in certain 
areas where only a cross drain pipe may be necessary.  The roadway will be designed 
in such a manner to produce low impact to the environment with regard to runoff. 
 
Since traffic volume is minimal and trips will be limited, the 15-foot width should be 
adequate.  Given the site soils which are well drained, if vehicles are required to pass, 
they can use the shoulder areas. 
 
The existing roadway has a security gate that should remain and be improved to 
prevent unauthorized access. 
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Figure 10.  Entry Gate and Railroad  
Crossing in Background. 

 
3. Railroad Crossing 

 
The rail lines are operated by the Buffalo & Pittsburgh Railroad, Inc. and owned by 
Genesee and Wyoming, Inc.  There is a main line track and a siding track.  The siding 
track is used to store cars to make up trains for shipment of coal from a nearby mine.  
Railway cars staged on the siding occasionally block access to the site. 

 

 
Figure 11.  Railroad Track / Siding with  
Parked Train. 

 
The existing at-grade crossing which crosses both the mainline and siding tracks is 
not an approved public crossing.  The Pennsylvania Public Utility Commission (PUC) 
controls, reviews, and issues permits for all public railway crossings in the 
Commonwealth.  The crossing will have to be improved and permitted as a public 
crossing by the PUC for development of the site for public use. 

 
Representatives of LSSE and Duquesne University met with representatives of the 
railroad at the site to discuss the railroad crossing issues.  To provide a safe public 
crossing, it will be necessary to relocate approximately 700 feet of siding track and 
two switches to the west.  The railroad and the PUC will not allow an at-grade 
crossing over a siding track where sight visibility/distance is limited by the train 
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sitting on the siding.  The crossing must have lighting to warn motorists of oncoming 
trains and must have an improved surface to allow vehicles to safely cross. 

 
The crossing and warning devices will require a PUC Permit and the services of a 
railroad approved contractor for installation. 

 
Relocation of track and switches will be by the railroad company with cost 
reimbursement by the University. 

 
The option of moving the access gate closer to the tracks, making drivers stop, exit 
the vehicle and look at the tracks/siding and any sitting train should be discussed with 
the railroad to possibly avoid construction costs of a lighted crossing. 

 
4. Boat Launch/Dock 

 
The University has the need to access the river via boat for environmental studies 
both in the river and lake.  In addition, entities such as River Quest have expressed an 
interest in docking facilities for their boat, the “Explorer.”  These facilities can be 
provided at the existing barge inlet by dredging the inlet to provide sufficient draft (6 
feet for the Explorer) for vessels entering from the river and construction of a launch 
and dock for tie up of vessels launched from shore by the University or PaDEP. 

 
These facilities would not be open to the public but only to authorized users.  Access 
would be deterred by construction of a movable barrier in the mouth of the barge 
inlet. 

 
The construction will require the services of a contractor and also require permits 
from the PaDEP and Corps of Engineers. 

 
The launch and dock layout is shown on the Site Conceptual Plan, Exhibit 5. 

 
C. Other Site Improvements 

 
These site improvements relate to site access and other facilities to aid in environmental 
education activities at the site. 

 
1. Trails/Observation Areas 

 
It is proposed to improve existing trails on the site and construct new trails to provide 
pedestrian access.  The trail layout is shown on the Habitat Enhancement Plan, 
Exhibit 2.  The trails are divided into five sections: 

 
a. Site – From the boat launch area extending west to the Murphy Cemetery Trail at 

the gas pipeline right-of-way, 4,500 feet in length. 
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b. Riverbank – From the boat launch area extending west to the lake and west along 
the top of the riverbank to the Murphy Cemetery Trail at the gas line, 3,000 feet in 
length. 

 
Figure 12.  Existing Overgrown Trail. 

 
c. West to Knapp Run – From the site trail at the gas pipeline west to Knapp Run, 

1,320 feet in length. 
 

d. Knapp Run West – From Knapp Run west to the western edge of the property, 
1,950 feet in length. 

 
e. Murphy Cemetery – From the site trail at the gas pipeline west to the Murphy 

Cemetery, 470 feet in length.  This trail is already well defined with a wide, 
almost drivable road.  Only minor cutting of brush at its connection to the gas 
pipeline is required. 

 
  These trails can be constructed and maintained by the University and volunteer 

groups.  Trails should be maintained on a yearly basis to provide a clear and open 
space of 6 feet for walkers.  The brush and vegetation should be cut to the 6 foot 
width and cuttings mulched and placed back on the trail to provide a walking 
surface.  In steep areas, steps can be constructed of staked logs to provide footing.  
In low areas, crossing streams or wetlands, natural sandstone stepping pads can be 
placed for footing. 

 
  Two observation platforms made of wood decking will be constructed by 

volunteers along the Riverbank Trail and placed to provide a view to both the 
river and lake.  The purpose of the observation platforms is to create an area 
where people/students can gather, set up spotting scopes and cameras for 
observation and study of birds, mammals, etc. 

 
2. Pavilion 

 
A 30 feet by 50 feet wooden pavilion will be constructed between the site access road 
and riverbank for the purpose of providing shelter for students in environmental 
studies.  This facility would be constructed only after the University has ownership of 
the property. 
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Construction will require a building permit from South Buffalo Township.  
Prefabricated shelters are available, or they could be fabricated on site by a contractor 
or volunteer group. 

 
3. Amphitheater 

 
The riverbank just east of the barge inlet mouth offers a spectacular view of the 
Allegheny River and Murphy’s Island, and during the site grading and after barge 
removal this area can be graded to provide an amphitheater. 

 
In the future, the amphitheater can be made more elaborate, but at first it can just be a 
flat area for speakers and a grassed bank for seating.  When the general purpose 
building is constructed, it could be improved to provide better seating, ADA 
accessibility, and surfacing.  The improvement would be made only after the 
University has ownership of the property.  A conceptual layout is shown on the Site 
Conceptual Plan, Exhibit 5.   

 
4. Temporary Restrooms 

 
Until a permanent building is constructed, Port-A-Johns will be used to provide 
restrooms.  Port-A-Johns will be located at the area of the proposed building.  Port-A-
Johns have been used by the University for past events held at the site. 

 
D. Building and Amenities 

 
The construction of a general purpose building and amenities was evaluated based on the 
needs and goals of the University for its Environmental Studies Program.  Construction 
of a building to meet these needs is a long-term goal and requires further study and 
sufficient funding.  However, to establish a budget to aid in planning, a building concept 
was developed including site amenities for the building.  The building and amenities 
concept is presented on the Site Concept Plan (Exhibit 5) and the Building Concept Floor 
Plan and Diagrammatic Building Section (Exhibit 6).  An improvement of this type 
would be accomplished only after the University has ownership of the property. 

 
Construction of the building and amenities will require Township land development 
approval and a UCC Building Permit, 

 
1. Building 

 
The Building Concept Floor Plan and Diagrammatic Building section was developed 
by Franus Architectural Associates, Inc. under contract to LSSE.  The concept is a 
two-story building located on the site to take advantage of the natural grades and river 
view, providing a pleasant setting with sustainable low environmental impact design.  
The vision is to construct a building and site which will attain some level of LEED 
Certification to be determined.  The building concept was developed based on 
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meetings with University staff who established basic building requirements for its 
environmental studies. 

 
The building lower level is 5,352 square feet in size and will house: 

 
a. Dorm areas and lounge 
b. Storage areas 
c. Restrooms 
d. Mechanical room 
e. Garage 
 
The lower level would be at grade with doors providing access to a deck and the 
amphitheater.  The garage would be accessed from the site access road and would be 
used to store boats and other environmental study equipment. 

 
The upper level, also at grade, is 5,630 square feet in size and will house: 

 
a. A classroom 
b. Laboratories (wet and dry) 
c. Restrooms 
d. Storage areas 

 
2. Accessibility 

 
The building will be ADA accessible via sidewalks and ramps.  In order to negotiate 
the site grades for construction of the ramps from the upper to lower level and to the 
improved amphitheater, walls from 0 to 6 feet in height are required.  A patio deck 
will be located at the lower level exit doors.  All grades and surfaces shall conform to 
ADA accessibility requirements. 

 
3. Parking 

 
A parking lot is located at the front of the upper level of the building.  Seventeen 
spaces are provided, including two ADA van spaces.  The parking area will be gravel 
with ADA van spaces constructed of concrete per ADA requirements. 

 
Parking is purposely limited to reduce impact, and little is required since students 
would travel to the site in passenger vans.  Should additional parking be required for 
larger events and programs, overflow parking can be provided in stabilized grass 
parking areas along the access drive. 

 
4. Landscaping 

 
The graded areas around the building, walkways, and amphitheater would be 
landscaped with appropriate native trees, shrubs, and grasses.  A local garden club 
could be recruited for the tasks of planting and maintenance of the landscape features.
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5. Stormwater 

 
Stormwater runoff from building roof and paved areas will be dealt with using Best 
Management Practices.  Roof water would be collected, stored, and used for irrigation 
and flushing of toilets to reduce runoff impact.  Runoff from paved areas will be 
directed to plant areas/rain gardens for plant irrigation. 

 
6. Utilities 

 
Electric and telephone service can be obtained from reconnection of the lines on the 
north side of Murphy’s Bottom Road, possibly using the existing poles on site with 
the addition of new poles as required for service.  This requires additional 
investigation. 

 

 
Figure 13.  Abandoned Utility Poles. 
 
Additional investigation into connection to the gas lines on site is also required to 
determine if gas service is available; however, connection is highly unlikely. 
 
Water and sewer service is not available from public systems. 
 
Given the limited utility availability and the fact that the building will be used for 
environmental studies, and LEED Certification is a priority, the building and site 
design shall evaluate innovative utility services, including solar, water wells, 
geothermal wells, wetland sewage disposal, etc.  The building and site improvements 
should be a laboratory for innovative methods which could be monitored for 
performance by environmental students and the PaDEP and could serve as a model 
for other similar sites and buildings. 
 

7. Cost 
 

The habitat enhancement and site improvements as described herein can be 
implemented in phases, and the improvements can be accomplished by the combined 
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efforts of University students, volunteer conservation and wildlife groups, and 
contractors hired by the University. 

 
Exhibit 7 presents an estimate of the probable construction cost of the total project 
based on 2009 construction values.  The estimate also lists the required permit for the 
work item, the permit reviewing agency, permit fee, and permit time. 

 
Where work is accomplished by volunteers, the cost may be shown as zero or as a 
minor cost for equipment rental or material purchase. 

 
Given the conceptual nature of the plans prepared and data available, engineering 
fees, where applicable, are estimated at 15 percent and a 10 percent contingency is 
added. 

 
The total estimate of probable construction cost is $5,140,037.00. 

 
Grants may be available to fund portions of the work; however, this Master Plan does 
not investigate grant sources. 

 
Exhibit 8 provides estimated probable construction cost by four phases with 
improvements grouped into the following categories: 

 
1. Site Preparation 
2. Site Access 
3. Other Site Improvements 
4. Habitat Enhancement 
5. Building and Amenities 

 
The estimated probable construction cost by phase is: 

 
1. Phase 1 - $34,309.00 
2.  Phase 2 - $964,102.00 
3. Phase 3 - $872,816.00 
4. Phase 4  - $3,268,810.00 

 
8. Implementation Schedule 

 
a. Schedule and Phasing 

 
Exhibit 8 provides a schedule for start and completion of the various site 
improvements.  Since funding of the work is unknown, the schedule time is yearly 
based. 
 
Phase 1 improvements are short-term, one to two years, and consist of work not 
requiring permits (or minimal permitting) and accomplished by students and 
volunteers. 
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Phase 2 improvements are mid-term, two to three years, require planning and 
permitting, and require contractors and funding or more organized volunteer 
groups. 
 
Phase 3 improvements are long-term, three to ten years, and require major 
planning, design and permitting, contracting, and financial planning. 
 
Phase 4 improvements consist of the building and related building amenities.  
This is the most expensive site improvement and requires significant planning. 

 
b. Permitting/Approval Process 

 
1. NPDES Permit (National Pollutant Discharge Elimination System). An 

NPDES Permit is needed for any earth disturbance activities that are greater 
than one acre.  The Murphy’s Bottom Ecological Restoration Project will 
require a General NPDES Permit.  The General NPDES permit is issued by 
the Armstrong Conservation District (ACD).  The following documents are 
required as part of the NPDES submission package: 

 
a. Notice of Intent - The Notice of Intent (NOI) contains general project 

information such as applicant and consultant information, project 
schedule, permit area limits, Erosion Control BMP information and Post-
Construction Stormwater calculations and worksheets specific to the 
project.  The NOI must be signed and notarized by the permit applicant. 

 
b. Acts 14, 67, 68 and 127 Municipal Notifications - Municipal notifications 

must be sent to the South Buffalo Township’s Board of Supervisors and 
the Armstrong County Board of Commissioners to provide the local 
governments the opportunity to comment on the proposed land use 
planning and zoning of the project.  PaDEP’s Land Use Questionnaire, 
Site Location Map and project description must be attached with the 
notifications.  The notification letters must be sent accompanied by proof 
of receipt when included with the NPDES/NOI package. 

 
c. Pennsylvania Natural Heritage Program (PNHP) Search - A PNHP Project 

Environmental Review must be completed to determine if there will be 
any environmental impacts from the proposed development and what 
Agency has jurisdiction over the affected special concern species, natural 
communities, or outstanding geological features.  Any conflicts that arise 
during the search must be cleared with the jurisdictional agency before the 
NPDES Permit is issued.  PNHP searches and clearances are valid for a 
period of one year. 

 
d. Stormwater Consistency Letter -  A letter from the municipal planning 

engineer indicating that the project’s stormwater management plan is 
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consistent with existing local stormwater/MS4 (Municipal Separate Storm 
Sewer System) ordinances must be included with the NOI. 

 
e. Plans and Reports - Three copies of the Erosion and Sedimentation 

Control Plan, Erosion and Sedimentation Control Report, Post-
Construction Stormwater Management Report, and Post-Construction 
Stormwater Management Plan must be submitted to the Armstrong 
Conservation District.  

 
f. Armstrong Conservation District (ACD) Application -  The ACD 

Application for an Erosion and Sediment Pollution Control Plan Review 
must be signed and included with the NOI.  As of January 1, 2011, a plan 
review fee of $2,400.00 for the 16 acres of disturbed area required for site 
improvements. 

 
g. Co- Permittee Form - Once the NPDES Permit is approved, all earth 

disturbing contractors must complete and submit the NPDES Co-Permittee 
form to the Armstrong Conservation District.  Failure to add the earth 
disturbing contractor to the NPDES Permit as a Co-Permittee can be 
viewed as a permit violation. 

 
h. Fees - Submission of the NOI will require three separate review fees.  A 

$500.00 NOI Review fee is made payable to the Armstrong County Clean 
Water Fund and a $1,600.00 fee ($100.00 per disturbed acre) made 
payable to the Commonwealth of Pennsylvania Clean Water Fund are 
required.  Additionally, a $2,400.00 Erosion and Sedimentation Control 
Plan review fee will be required for plan review by the Armstrong 
Conservation District.  These fees are based on the project’s limit of 
disturbance of 16 acres.  Renewal of the NPDES Permit requires a 
$2,100.00 ($500.00 + $100.00 per acre) review fee. 

 
i. NPDES Permit Observations - Conditions to coverage of earth disturbance 

activities under an NPDES permit requires the performance of site 
observations during construction operations related to critical stages of 
construction, as defined by the PaDEP NPDES permit rules and 
regulations, by a registered professional trained in erosion and 
sedimentation control.  Record drawings of stormwater and post-
construction stormwater management facilities must be completed upon 
completion of the work.  A Post-Construction Management Plan recording 
document must be prepared and recorded at the Armstrong County 
Recorder of Deeds. 
 

j. Review Schedule - Plan review and approval will take approximately 120 
to 180 days. 
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k. Coverage - Tasks 1, 2, and 3 listed in Exhibit  5 can be completed under 
an approved NPDES permit. Task 13 could also be completed under the 
approved NPDES permit if completed within five years.  If the Task 13 
site improvements will not be completed within five years, an NPDES 
permit renewal will be required after the first five years of the permit. 

 
l. Renewal - An NPDES permit is valid for a period of five years from 

the date of approval.  Application for permit renewal must be made no 
later than 180 days prior to permit expirations.  The following 
information must be submitted to the Armstrong Conservation District 
for renewal of the NPDES Permit: 

 
• Signed, notarized NOI, marked as renewal 
• $500.00 NOI review fee 
• $100.00 disturbed acre NOI review fee 
• New Municipal Notifications indicating the intent to renew the 

NPDES Permit 
• New PNHP Search.  Any conflicts will require clearance 
• Three copies of the Erosion and Sedimentation Control Plans 
• Three copies of the Erosion and Sedimentation Control report 
• Three copies of the Post Construction Stormwater Management 

Plan 
• Three copies of the Post Construction Stormwater Management 

Report 
• Any proposed changes to the original submission may require an 

additional fee of $150.00 per acre of disturbance to ACD. 
• Notice of Termination - Upon completion of all earth disturbance 

activities a notice of termination (NOT) must be submitted to the 
PaDEP.  The notice of termination package includes: 
• Signed NOT form as provided by the PaDEP 
• Proof of recording on the Post-Construction Stormwater 

Management Plan recorded document 
• Copy of Stormwater and Post-Construction Stormwater 

Management Facility Record Drawings 
• Copy of final certification from licensed Professional Engineer 

that the Stormwater Management and Post-Construction 
Stormwater Management have been construction in accordance 
with the approved plans 

 
2. PaDEP Chapter 105/US Army Corps of Engineers Section 404 Permit 

- A PaDEP Chapter 105/U.S. Army Corps of Engineers (USACE) 
Section 404 Joint Permit is needed for any structure or activity that 
changes, expands or diminishes the course, current, or cross section of 
a watercourse, floodway, or body of water (including wetlands). 
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a. Joint Application for Pennsylvania Water Obstruction and 
Encroachment Permit and U.S. Army Corps of Engineers Section 
404 Permit - The Joint Permit Application contains the applicant 
information, project location data, identifies other approvals 
though the USACE, PaDEP, or other agencies and identifies 
adjoining property owners.  This application must be signed and 
submitted to the PaDEP. 

 
b. General Information Form (GIF) – A General Information Form is 

required to be included with the Municipal Notifications by the 
Joint Permit Application regulations. The GIF provides more 
detailed site information than the Land Use Questionnaire required 
for the NPDES Permit. 

 
c. Acts 14, 67, 68 and 127 Municipal Notifications - Municipal 

notifications must be sent to the South Buffalo Township’s Board 
of Supervisors and the Armstrong County Board of Commissioners 
to provide the local governments the opportunity to comment on 
the proposed land use planning and zoning of the project. PaDEP’s 
General Information Form must be attached with the notifications.  
The notification letters must be accompanied by proof of receipt 
when included with the Joint Application package. 

 
d. Cultural Resource Notice -  A Cultural Resource Notice must be 

submitted to the Pennsylvania Historical and Museum Commission 
(PHMC) when applying for a PaDEP/USACE Chapter 105/Section 
404 Permit.  The Cultural Resource Notice allows the PHMC to 
determine if any historical or archeological structures or features 
exist within the project limit.  Any historical or archeological 
conflicts that arise during the PHMC review will have to be 
cleared, avoided or mitigated before the Joint Permit is issued. 

 
e. Pennsylvania Natural Heritage Program (PNHP) Search - A PNHP 

Project Environmental Review must be completed to determine if 
there will be any environmental impacts from the proposed 
development and what agency has jurisdiction over the affected 
special concern species, natural communities, or outstanding 
geological features.  Any conflicts that arise during the search must 
be cleared with the jurisdictional agency before the Joint Permit is 
issued.  PNHP searches and clearances are valid for a period of one 
year. 

 
f. Plans and Cross Sections - A cross-sectional drawing of existing 

and proposed conditions at the project site must be included in the 
submission.  If the proposed project causes changes in upstream or 
downstream flood water surface elevations, cross-sectional 
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drawings are required for the channel and floodway conditions in 
these areas.  All cross sections must show existing and proposed 
design discharge water surface elevations and the 100-year 
frequency flood water surface elevation 

 
g. Site Location Map – A USGS site location map indicating the 

project boundaries is required. 
 

h. Project Description Narrative – The project narrative must include 
a detailed description of the project including structure type.  The 
narrative must contain a statement on why the project must be built 
in, along, across or over a watercourse, floodway or body of water.  

 
i. Color Photographs of the area with Keymap - Color photographs 

of the proposed encroachment areas are required. In addition, a 
keymap indicating the location and direction of each photo taken 
must be included. 

 
j. Environmental Assessment Form – The Environmental 

Assessment Form provides the reviewing agency with project 
information regarding wetlands, aquatic habitat and aquatic 
impacts.  The following enclosures are required: 

 
• Enclosure A – Site Location Map 
• Enclosure B – Wetland Delineation Report 
• Enclosure C – Aquatic Impacts Narrative 
• PaDEP/USACE may require Macro-invertebrate and/or mussel 

studies      
• Enclosure D – Project/Environmental Impacts 

 
k. Erosion and Sedimentation Control Plan Approval Letter – 

Documentation must be provided indicating that the Armstrong 
Conservation District has reviewed and approved the Erosion and 
Sedimentation Control Plans. 

 
l. Hydrologic and Hydraulic Analysis - This analysis should be 

prepared as a separate report and contain the seal and certification 
statement of the licensed Professional Engineer who prepared the 
report.  The report should contain the following information: 

 
• Site History and conditions of floodway 
• Hydrologic Calculations for the 100-year storm event 
• Hydraulic capacity analysis 

 
m. Stormwater Management Analysis with consistency letter – An 

analysis of the project’s compliance with the local stormwater 
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ordinances must be preformed and reviewed by South Buffalo 
Township. A letter of review from the Township must be included. 

 
n. Floodplain Management Letter with consistency letter - Any 

proposed water obstruction or encroachment located within a 
floodway delineated on a FEMA map requires an analysis of the 
project’s impact on the floodway delineation and water surface 
profiles.  The analysis and a letter of review from the municipality 
must be included in the application package. 

 
o. Risk Assessment - If the stormwater and/or the floodplain 

management analysis indicate increases in peak runoff rates or 
flood elevations a description of property and land uses which may 
be affected and an analysis of the degree of increased risk to life, 
property and the environment must be provided with the Joint 
Application. 

 
p. Professional Engineer Seal and Certification - If the proposed 

water obstruction or encroachment poses a threat to human life or 
substantial potential risk to property, the plans, specifications, and 
reports are required to be sealed by a registered professional 
engineer.  A certification, signed by the registered professional 
engineer, is also required. 

 
q. Alternatives Analysis - An analysis must be performed detailing 

practical alternatives to the proposed activities, including 
alternative locations, routings, designs, etc., to avoid or minimize 
adverse environmental impacts. 

 
r. Mitigation Plan - A mitigation plan must include plans and details 

to replace environmentally impacted areas, where impacts cannot 
be avoided.  

 
s. Submerged Land License Agreement - A Submerged Lands 

License Agreement (SLLA) will be required for any regulated 
water obstruction or encroachment that occupy submerged lands of 
the Commonwealth located in a navigable lake or river.  No 
separate action or application for such agreements is required by 
the applicant.  Upon review of all applications for a Water 
Obstruction and Encroachment permit, PaDEP will determine if a 
SLLA is required.  If one is required, it will be prepared and sent to 
the applicant for signature. 

 
t. Fees - A fee of $1,100.00 is required for the review of the 

PaDEP/USACE Joint Permit Application for two stream channel 
charges, one water obstruction and one filling activity. 
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u. Timing - Plan review and approval by the PaDEP and USACE will 

take approximately ten to twelve months. 
 
v. Coverage - Tasks 5, 7, 10 and 12g listed in Exhibit 5 can be 

completed under an approved Chapter 105/Section 404 permit. The 
Chapter 105/Section 404 Permit is valid for a period of three years.  
If the work cannot be completed in three years from the date the 
permit is issued, the applicant must submit a letter to the PaDEP 
and USACE requesting and extension to the permit. 

 
 



 

Exhibit 9 – Site Location Map 
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Duquesne University

Murphy's Bottom Ecological Project
South Buffalo Township, Armstrong County, Pennsylvania

Habitat Enhancement and Site Improvements

Estimate of Probable Constrution Cost

Prepared by
Lennon, Smith, Souleret Engineering, Inc.

January 3, 2011

Item 
No. Item Quantity Unit Unit Cost Item Cost

Engineering 
Fee Subtotal

10 % 
Contingency Total Permit Required Reviewing Agency Permit Fee

Permit 
Time

1 Clearing/grubbing/shredding 8.0 Acre $1,500.00 $12,000 0 12,000 1,200 13,200 Included with 3
Some volunteer 
labor

2 Selective cutting/shredding 12.0 Acre $0.00 $0 0 0 0 0 Included with 3 Volunteer labor
3 Grading 24000.0 CY $5.00 $120,000 18,000 138,000 13,800 151,800 NPDES CCD/DEP $800.00 180 days

4
Demolition of abandoned 
features 1.0 LS $5,000.00 $5,000 750 5,750 575 6,325 None

5 Barge Removal 3.0 Each $50,000.00 $150,000 22,500 172,500 17,250 189,750
Chapter 105/COE 
404 DEP/COE $1,150.00 180 days

6 Site Access       None
     a. Gravel surface 800.0 SY $25.00 $20,000 3,000 23,000 2,300 25,300
     b. Access Control Gate 1.0 LS $3,000.00 $3,000 450 3,450 345 3,795
     c. Public Road 
Improvement 3500.0 LF $40.00 $140,000 21,000 161,000 16,100 177,100

Tar and Chip with 
widening

7 Boat launch      

Chapter 105/COE 
404/Submerged 
Land Licence 
Agreement DEP/COE

Included in 
item 5 180 days

     a. Ramp 27.0 SY $85.00 $2,295 344 2,639 264 2,903
     b. Dock 1.0 LS $6,000.00 $6,000 900 6,900 690 7,590

     c. Dredgiing 9000.0 CY $35.00 $315,000 0 315,000 31,500 346,500

Possibly dredging 
companies would 
perform at no cost PaDEP/COE

8 Railroad crossing      PUC and Railroad PUC and Railroad
To be 
determined

To be 
determined

     a. Relocate switches 2.0 EA $60,000.00 $120,000 0 120,000 12,000 132,000
     b. Siding track 700.0 LF $200.00 $140,000 0 140,000 14,000 154,000
     c. Crossing 1.0 LS $175,000.00 $175,000 0 175,000 17,500 192,500
     d. Earthwork 1.0 LS $100,000.00 $100,000 0 100,000 10,000 110,000
     e. RR Engineering 1.0 LS $10,000.00 $10,000 0 10,000 1,000 11,000

9 Trail improvements      None
     a. Site 4500.0 LF $2.50 $11,250 1,688 12,938 1,294 14,231 volunteer labor
     b. River bank 3000.0 LF $2.50 $7,500 1,125 8,625 863 9,488 volunteer labor

     c. Site west to Knapp Run 1320.0 LF $2.50 $3,300 495 3,795 380 4,175 volunteer labor
     d. Knapp Run West 1950.0 LF $2.50 $4,875 731 5,606 561 6,167 volunteer labor

10 River connection                   
Chapter 105/COE 
404 DEP/COE $200.00 180 days

     a. Connection 600.0 CY $30.00 $18,000 2,700 20,700 2,070 22,770
     b. Channel protection 600.0 Tons $100.00 $60,000 9,000 69,000 6,900 75,900
     c. Access barrier 1.0 EA $3,000.00 $3,000 450 3,450 345 3,795
     d. Fore bay 
grading/dredging 1.0 LS $15,000.00 $15,000 2,250 17,250 1,725 18,975

11 Observation platform 2.0 EA $5,000.00 $10,000 1,500 11,500 1,150 12,650 None
12 Habitat Enhancements 0  

      a. Osprey nesting platform 2.0 EA $1,500.00 $3,000 450 3,450 345 3,795 None
      b. Wood duck boxes 3.0 EA $200.00 $600 90 690 69 759 DUQ
      c. Bat boxes 2.0 EA $200.00 $400 60 460 46 506 DUQ

 
     d. American Chestnut 
propogation area 1.4 Acre $0.00 $0 0 0 0 0

A. C. Foundation 
and volunteer labor

      e. Old field planting 4.0 Acre $0.00 $0 0 0 0 0 volunteer labor

      f.Upland habitat 29.0 Acre $0.00 $0 0 0 0 0
RGS and Volunteer 
labor

 
     g. Knapp Run stream 
improvements 1.0 LS $10,000.00 $10,000 1,500 11,500 1,150 12,650

Chapter 105/COE 
404 DEP/COE

13 Site Improvements      

County and 
Township Land 
Development 
Approval and 
Renew NPDES

County/Township 
for Land 
Development and 
DEP for NPDES 
renewal $5,000.00 120 days

     a. General purpose 
building, LEED certified 10800.0 SF $225.00 $2,430,000 315,900 2,745,900 274,590 3,020,490

UCC Building 
Permit Township

     b. Concrete ADA Parking 
and garage apron 180.0 SY $35.00 $6,300 945 7,245 725 7,970
     c. Bituminous sidewalks 
and ramps 650.0 SY $25.00 $16,250 2,438 18,688 1,869 20,556
     d. Amphitheater seating 
area 1.0 LS $6,000.00 $6,000 900 6,900 690 7,590
     e. Landscaping 1.0 LS $25,000.00 $25,000 3,750 28,750 2,875 31,625

     f. Water service 1.0 LS $10,000.00 $10,000 1,500 11,500 1,150 12,650
Well, casing and 
pump, permit DEP

     g. Sewage disposal 1.0 LS $50,000.00 $50,000 7,500 57,500 5,750 63,250 Septic or Special County/DEP

     h. Electric service 1.0 LS $10,000.00 $10,000 1,500 11,500 1,150 12,650 Using existing poles
     i. Telephone 1.0 LS $10,000.00 $10,000 1,500 11,500 1,150 12,650  

     j. Utility Poles 8.0 EA $10,000.00 $80,000 12,000 92,000 9,200 101,200
If new poles are 
required

     k. Recreation 1.0 LS $5,000.00 $5,000 750 5,750 575 6,325 Volley Ball / Fire pit

     l. Pavilion 1500.0 SF $45.00 $67,500 10,125 77,625 7,763 85,388

30' by 50' with 
trusses, Twp. 
Building permit Township

     m. Walkway retaining wall 1900.0 SF $20.00 $38,000 5,700 43,700 4,370 48,070
Total 4,219,270 453,491 4,672,761 467,276 5,140,037

10% 
Contigency 467,276
Total Project 5,140,037
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